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ionysius or Alexandria, 
often sumamed ‘the Great,’ was 
the greatest pupil of Origen, suc- 
ceeded Heraclas as head of the 
Catechists’ school in 232, became 
Bishop of Alexandria in 247, 
was banished during the perse- 
cutions of Decius (230) and 
Valerian ( 257 ), and died in 264. 
He distinguished himself by his wisdom and moder- 
ation in the great church controversies of his time, 
on the Novatian schism, on the baptism of heretics, 
on Chiliasm, and on the heresies of the Sabellians 
and Paul of Samosata. He was distinguished also 
as an exegete ; the Apocalypse he refused to assign 
to the Apostle John on grounds which show that 
he possessed the critical faculty as well as an 
independent mind. Of his numerous writings only 
a few fragments remain ; these were collected by 
Routh in vols. i. and iv. of his Rclirjuicc Sctcra: 
(Oxford, 1814), and in vol v x. of Mar’s A uc tores 
Classic i (Rome, 1838). See Dittrich, Dionysius 
clcr Grosse (1867), and Morize, Denis d’ Alexanclric 
(1881). 

Dionysius of Halicarnassus, a learned 
critic, historian, and rhetorician, was born about 
50 R.c. He came to Rome about 29 b.c., and lived 
there on terms of intimacy with many distinguished 
contemporaries till his death, 7 B.C. His most 
valuable work is unquestionably his Greek Archce- 
ologia, a history of Rome -down to 264 B.C.., a 
mine of information about the constitution, religion, 
history, laws, and private life of the Romans. Of 
the twenty books of which it originally consisted, 
we possess only the first nine in a complete form, 
the tenth and eleventh nearly so, coming down but 
to 441 B.c. ; of the rest, only a few fragments are 
extant. He was a greater rhetorician and critic 
than historian, and his extant works on oratory, on 
the criticism in detail of the great Greek orators, on 
the characteristics of poets and historians from the 
time of Homer to Euripides, and upon Thucydides 
and Dinarchus, possess great interest and value. 
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There are editions by Reiske (1774-76), Schwartz 
(1877), and Jacoby (2 vols. 1885-S8). 

Dionysius, surnamed Thkax ( ‘the Thracian’), 
a native of Alexandria, who taught at Rhodes and 
at Rome about 100 B.C. His Tcchne Grammatike is 
the foundation of all subsequent European works 
on grammar. The best edition is that of Uhlig 
(Leip. 1884). 

Dionysius the Areopagite (i.e. member of 
the Areopagus, q.v.), one of the few Athenians 
who, according to Acts, xvii, 34, were converted 
by the preaching of the Apostle Paul. A later 
tradition makes him the first Bishop of Athens, 
and a martyr of the church. The celebrated Greek 
writings which bear his name, and, connecting Neo- 
platonism with Christianity, laid the foundation 
for the mystical theology of the church, were not 
written by him, but attributed to him after a 
fashion not uncommon in antiquity. They are first 
mentioned in 533, when they were appealed to by 
the Monophysite sect of the Severians against the 
authority of the Council of Chalcedon. Prom the 
6th century they were generally accepted as genuine, 
and exercised a very great influence on the develop- 
ment of theology. They include writings On the I 
Heavenly Hierarchy, On the Ecclesiastical Hier- 
archy, On Divine Names, On Mystical Theology, 
and a series of ten Epistles. . In the Western Church 
they are first referred to in one of the Homilies of 
Gregory the Great. In the 9th century Erigena, at 
Charles the Bald’s command, prepared an annotated 
Latin translation ; and he and many of the scholastic 
theologians who followed him drew much of their 
inspiration from this source. The date assigned to 
the pseudo-Dionysian writings is fixed by Kanakis 
as early as 120, by Frothingham as late as 5-0. 
Harnack holds that it has not yet been decided at 
what period between 350 and 500 they were written, 
and adheres provisionally to the second half or the 
4th century, with a final recension about the year 
500. This great unknown thinker was probably 
an Alexandrian. His fundamental thought is the 
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absolute transcendence of God, which he attempts 
to connect with Pantheism by regarding God as abso- 
lute causality, and as multiplying himself through 
his indwelling love in all things. _ His theology is 
twofold — on the one hand, descending from God to 
created things, and concluding from these the 
absolute inexhaustible being of the One ; on the 
other hand, rising from things to God, denying of 
him even,’ thing that is conceivable, and finding 
him exalted above truth and error, being and not- 
icing. ‘ The divine darkness is unapproachable 
light.’ The Incarnation is part of the self-unfold- 
ing of God in the world, and the redemption of the 
individual is mediated by the three degrees of the 
heavenly hierarchy, and by the three degrees of the 
church’s hierarchy — bishops, priests, and deacons, 
and the media between them are the six ‘mysteries’ 
or symbolical priestly actions, to each of which is 
attributed a special mysterious significance. The 
standard edition is that of the Jesuit Balthasar 
Corderius (Antwerp, 1634; Brescia, 1S54; and re- 
printed in Migne’s collection ). There are transla- 
tions in German by Engelhardt (1S23), and French 
by Darboy ( 1S45 ). ‘ See Denis ( St ) ; and the studies 
by Hipler (1861), Niemeyer (1869), and Schneider 
(18S4) ; Domer’s Doctrine of the Person of Christ , 
div. ii. vol. i. ; Hamack’s Dogmcngcschichtc, vol. 
ii. ; and Westcott in the Contemporary (1867). 

Dionysius the Elder, tyrant of Syracuse, was 
horn about 430 n.c. He was originally a clerk in 
a public office, but early showed a passion for politi- 
cal and military distinction. When the Agrigen- 
tincs, after the conquest of their city by the 
Carthaginians, charged the Syracusan generals with 
treachery, Dionysius supported their accusations, 
and induced the Syracusans to appoint new com- 
manders, of whom lie himself was one. But in a 
very short time lie supplanted his colleagues also, 
and so made himself at twenty-live absolute ruler 
of the city. To strengthen his position he married 
the daughter of Hermocrates, the late head of the 
aristocratic party. After suppressing with ferocity 
several insurrections, and conquering some of the 
Greek towns of Sicily, he made preparations for a 
great war witfi the Carthaginians, which began in 
397. At first fortune favoured Dionysius, but after 
a short time lie suffered a series of reverses so 
calamitous, that all iiis allies abandoned him, and 
he was shut up in Syracuse apparently without hope 
of escape. A hen he was about to fall a victim to 
despair, a pestilence broke out in the Carthaginian 
licet. Dionysius took courage, and suddenly attack- 
ing hist enemies by land and sea, obtained a com- 
plete victory. In tlio years 393 and 392 the Car- 
thaginians renewed hostilities, hut were defeated 
on both occasions, and Dionysius was enabled to 
conclude a most advantageous peace. He now 
turned his arms against Lower Italy, and in 3S7, 
after a siege of eleven months, captured Ithegium. 
From this time lie continued to exercise the greatest 
influence over the Greek cities of Lower Italy, 
'while his fleets swept the Tyrrhenian and Adriatic 
se.os. But Dionysius was not contented with the 
reputation of being the first warrior and statesman 
of his age ; lie wished to shine as a poet also. He 
even ventured so far as to contend for the prize at 
tile Olympic games, but the best reciters of the 
time, reading his poems with their utmost art, 
could not induce the judges to decide in his favour. 
Dionysius was more successful at Athens, where 
he several times obtained the second and third 
prizes for tragedy, his last production obtain- 
mg the first. He also invited many poets and 
philosophers to his court, as Philoxenus and 
*’ia to, imt these distinguished guests were not 
always safe from his capricious violence. lie 
adorned Syracuse with splendid temples and public 
buildings. One of bis works was the gloomy and 
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terrible rock-hewn dungeon called Lautumire. In ■ 
36S he renewed the war with the Carthaginians, 
whom he wished to drive out of Sicily altogether, 
hut died suddenly next year, not . without a sus- 
picion that his physician had hastened nature to 
make favour with his son. Dionysius, was a most 
vigorous hut unscrupulous ruler. His last years 
were tormented with an excessive dread of 
treachery. 

Dionysius the Younger, son of the preceding, 
succeeded his father in 367 B.C., and celebrated Ins 
accession by a splendid festival, which lasted 
ninety days. His political education had been 
designedly neglected by his father, and in conse- 
quence lie grew up an indolent, pleasure-loving, and 
dissolute prince. Dion (q.v.), who was at once his 
father’s son-in-law anil brother-in-law, sought to 
improve him by the instructions of Plato, hut liis 
endeavours were frustrated by Philistus, the his- 
torian, who disgracefully encouraged the excesses 
of the youth. Dion was banished, but afterwards 
returning to Sicily, expelled Dionysius from Syra- 
cuse in 356. The latter lied to Locri, the birth- 
place of his mother, Doris, where lie was hospitably 
received. He repaid the kindness of the Locrians 
by making himself master of their city, which lie 
ruled despotically for several years. In 346 the 
internal dissensions of Syracuse enabled him to 
return thither, and here he ruled for three years 
until Timoleon came from Corinth to free Sicily. 
Dionysius soon had to surrender, and was allowed 
to spend the rest of his life at Corinth, where lie 
haunted low company, spent his means, and had to 
keep a school for bread. 

Dionysius Exignus (or ‘the Little’), so 
named either from his small stature, or by liis own 
monkish humility, was a Scythian by birth, and 
became abbot of' a monastery at Home, where he 
died in 556. He was one of the most learned men 
of liis time, translated various theological writings 
from Greek into Latin, and is especially noted for 
his fixing of the Christian era (see Chronology), 
and iiis collection of canons. See Canon Law. 

Dionysus# The worship of Dionysus, who was 
originally the god of vegetation, and not till after 
the time of Homer the god of wine, was borrowed 
by the Greeks from the Thracians. When adopted 
as a Greek god he was naturally made the son of 
Zeus, the sky from which falls the rain that makes 
tlie vegetation grow. His mother, Semele, was 
destroyed before his birth through her own folly in 
begging the sky-god to. visit her in all liis majesty 
of thunder and lightning. As the remainder of 
the period, of gestation was accomplished in the 
thigh of Zeus, the paternity of Dionysus was made 
doubly sure by the myth, and Dionysus was 
called the ‘ twice horn.’ .The spread of tlie worship 
of the god is mirrored in myths which represent 
him as bestowing blessings oil those who accepted 
him, and madness on those who, like Lycurgus and 
Pcnthcus, resisted him. Tlie peculiar characteristic 
of the cult is that it is orgiastic. Of the orgies ns 
they were actually celebrated we may form an idea 
from the way in which at the present day in France 
(on the jour dcs brandons) the peasants cam- 
torches, and utter loud cries, for the purpose of 
insuring fertility in vineyard and orchard ; and in 
South Germany they dance and leap and make 
every kind of noise in order to ‘rouse the corn,’ 

‘ to wake the spring ’—the madder the dunce and 
tlie cries, the more effectual the invocation. In 
mythology the ‘orgies’ arc imagined as being 
performed by Mamndes, Bacchantes, and others^ 
who in their ecstasies rend animals to pieces, as they 
nish with their torches by night over the laud. 

1 art of the cult of Dionysus consisted in eating 
oxen and goats, which were regarded as tlie inea£ 
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nation of the generative power of which Dionysus 
was the god. Mythology makes Dionysus himself, 
under the name of Zagreus, to have been devoured 
by the Titans ; his heart alone was saved, and he 
was born again as the son of Semele. The orgiastic 
worship of Dionysus explains the fact that wine 
when it became known was regarded as the gift 
of Dionysus (see Bacchus). — The Dionysia were 
festivals held in his honour throughout Greece. 
In Attica alone there were four Dionysia at differ- 
ent seasons of the year— the most important, the 
Lcncca, celebrated with a procession and scenic 
contests in tragedy and comedy, out of which grew 
all the glories of the Greek drama. 

Dioou. See Cycads. 

DiopIiailtllS. one of the last of the great Greek 
mathematicians, lived at Alexandria, most prob- 
ably in the second half of the 3d century of our 
era. He died at the age of eighty-four. The titles 
of three of his works are Arithmetics, Pot i/gonal 
Numbers, and Porisms. Of the first, ■ which con- 
sisted of thirteen books, only six remain ; of the 
second we possess merely a fragment ; and the 
third has been entirely lost. The Arithmetics is 
the earliest extant treatise on algebra, but it would 
be rash to say that Diophantus was the inventor 
of algebra, though t-o what extent he was indebted 
to his predecessors cannot now be decided. The 
first book of the Arithmetics is occupied with pro- 
blems leading to determinate equations of the first, 
degree, the rest of the books with problems leading 
to indeterminate equations of the second degree, 
the sixth book in particular being devoted to the 
finding of right-angled triangles where some linear 
or quadratic function of the sides is to be a square 
or a cube.. The treatise on Polygonal Numbers in 
not analytical but synthetical — i.e. in the manner 
of Euclid’s arithmetical books— and in it num- 
bers are represented by lines. The Porisms were 
probably a collection of propositions on the pro- 
perties of certain numbers. The first transla- 
tion of Diophantus was into Latin by Xylander 
( Wilhelm Holzmann) in 1575. The only edition 
of the Greek text is that by Bachet, published 
along with a Latin translation in 1621, and 
reprinted with the addition of Fermat’s notes and 
many misprints in 1670. A translation into Ger- 
man by Otto Schulz appeared in 1822. See T. L. 
Heath’s Diophcintos of Alexandria (1885). 

Diophantine Analysis, so called from Dio- 
phantus, is that part of algebra which treats of the 
finding of particular rational values for general 
expressions under a surd form. A simple example 
of a diophantine problem is to find a right-angled 
triangle whose three sides are expressible by 
rational numbers, or in other words, to divide a 
square number into two squares (Diophantus, 
Arithmetics, ii. 9). A .diophantine theorem less 
’ simple is the statement of Fermat, which even yet 
has only been partially proved, that the equation 
x n a- yn _ -." is impossible for every integral value 
of it greater than 2. The diophantine analysis is 
really a part of what is notv called the theory of 
numbers, and its development is to be sought in 
the writings of those mathematicians, from Fermat 
and Euler downwards, who have cultivated this 
subject. Much information regarding it will be 
found in the second part of Euler's Algebra. 

Dioptrics is that branch of geometrical optics 
which treats of the transmission of rays of light 
from one medium into another differing in kind. 
It consists of the results of the application of geo- 
metry to ascertain in particular cases the action 
of what are called the laws of refraction. See 
Optics. 

Diorama. See Panorama. 

Diorite. See Trap-rocks. 


Dioscorea'cete, an order of Monocotyledons, 
of which the genus Dioscorea (see Yam) is the 
type. There are about 150 species, temperate or 
tropical, all twining shrubs, with large rootstocks 
or tubers. Taimis ( Testudinaria ) clcphantipes, a 
South African species, sometimes called Elephants’ 
Foot, and Hottentots’ Bread, has a large fleshy 
rhizome, with a rough cracked bark, which is used 
as food by the Hottentots in times of scarcity. Its 
congener, T. communis (Black Bryony), is the only 
British representative of the order. 

Diosco'ri(l6s, Pedacius, or Pedanius, a 
Greek physician, was a native of Anazarba in 
Cilicia, and, probably in the 2d century of our 
era, accompanied the Roman armies as physician 
through many countries. He has left a great work 
on materia medica, in five books, in which he treats 
of all the then known medicinal substances and 
their properties, real or reputed. His authority in 
botany and materia medica was long undisputed, 
and is still maintained in the East. The best 
editions of Dioscorides, including some smaller 
works bearing his name, are by Saracenus (1598) 
and Sprengel (2 vols. 1829-30). 

Dioscuri. See Castor and Pollux. 
Diosmn. See Bucku. 

Dios'pyros. See Date Plum, and Ebony. 

Dip, in Geology, is the inclination of strata 
downwards into the earth. The amount or angle 
of dip is the degree of deviation from a level line, 
or the plane of the horizon. See Horizon. 

Diphtheria (Gr. dinhthcra, ‘a pellicle’) was 
described in 1S26 by M. Bretonnean of Tours as a 
form of very fatal sore throat, occurring chiefly in 
children, and apt to be confounded with Croup (q. v. ), 
with malignant sore throat (Angina Maligna), as 
it is found in connection with Scarlet" Fever (q.v.), 
and with acute Tonsilitis (q.v.). Diphtheria is dis- 
tinct from these diseases, not only in the symptoms, 
but in the character and position of the morbid 
changes on the mucous membrane. It begins by 
malaise, feeling of chilliness, loss of appetite, head- 
ache, and more or less fever ; soon the throat feels 
hot and painful, whilst the neck is stiff and tender. 
If seen early, the throat is red and swollen, but 
a false membrane of yellowish or grayish colour 
quickly appeals in spreading patches on an in- 
flamed and ulcerated base in the pharynx or back 
of the throat, and often extends down the oeso- 
phagus or gullet, one side usually being more 
affected than the other. There may be enlarge- 
ment of the glands at the angle of the jaw, and 
albuminuria generally occurs at some stage of the 
disease. Diphtheritic membrane may be got on 
any mucous surface, or even on a wound ; if it 
extends into the larynx, it gives rise to cough and 
difficulty in breathing. The throat affection is 
often accompanied by a low and very dangerous 
form of fever, with great and rapid loss of the 
patient’s strength, which is still further reduced by 
the inability to take food ; in other cases, the 
disease is fatal by paralysis of the heart, or by 
suffocation, due to invasion of the larynx, when 
tracheotomy may require to be resorted to. After 
the acute ‘disease is over, the recovery may be 
delayed by paralytic symptoms of various kinds ; or 
simply by extreme debility, with exhaustion and 
loss of appetite. Diphtheria is contagious, and has 
the peculiar tendency of tacking itself on to other 
diseases, especially scarlet fever, when it assumes a 
very fatal gangrenous form. Damp and temperate 
climates seem to favour its. development, while the 
contagium may remain dormant for long periods. 
Outbreaks have been directly traced to impure 
drainage and bad water. One attack affords only 
slight protection against recurrence. The treat- 
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ment aims at keeping up the strength of the 
patient hv means of concentrated beef-tea, milk, 
e— flip, and alcohol. Iron m large doses is most 
valuable, and sometimes nuimne. Locally, solv- 
ents such as lactic acid or lime-water, are applied 
to the throat by a brush; antiseptics are also use- 
ful, the best being Condys fluid, carbolic acid, 
and borax. Caustics ought not to be used ; 
cauterisation, formerly in use, being cruel, dangei- 
ous and useless ; and the best authorities clo not 
sanction the excision of the diphtheritic membrane. 
The paralysis may require to be treated with 
electricity. See Germ Theory. 

Diphthong (Gr., ‘having a double sound’) 
means two vowel-sounds following one another so 
closely as to form but one syllable, as in out. In this 
combination the sound is really composed of an a as 
heard in father , and an u as heard in put. Many 
double vowels in English are not real diphthongs, 
there being only one sound heard. The only real 
diphthongs being?', as in high ; i in aye; oi in boil; 
oiv in how; and civ in mew. The spelling of the 
English language has little or no relation to the 
pronunciation in this matter. In many syllables 
written with two vowels, only one sound is heard, 
as in bread. The single vowel-letters, again, often 
have a diphthongal sound ; thus the long sound of i 
as in high, is really composed of the sound of a, as 
heard in father, and that of c in me; and tunc is 
pronounced as if written tcun. Such words as 
bread, field, which are now monophthongs, were 
doubtless at one time real diphthongs, and are still 
so pronounced in many parts of England. On the 
other hand, the ac in such words as aerated is not 
a diphthong, and to write curated is of course 
wrong. 


Diplo’ma (Gr., ‘a paper folded double,’ from 
diploo, ‘ I double,’ or ‘ fold ’ ). This term originated 
in the ancient custom of writing solemn documents 
on two tablets of wax, which were doubled, or laid 
one upon the other (see Diptych), or on writing 
material which was folded. The Homan emperors 
were in the habit of giving diplomas to public 
servants, and to couriers, to enable them to procure 
the use of the public servants and horses ; hence 
diploma came to signify a royal charter or prince’s 
lettein-patent. The term is now mostly applied to 
instruments given by universities and other learned 
societies, in proof of the holder having attained a 
certain degree ; to the licenses held by physicians 
and surgeons ; and to certificates of merit awarded 
at exhibitions. 

Diplomacy is the art of conducting the inter- 
course and adjusting the mutual relations of nations. 
The term owes its origin to the ancient use of 
public documents, known as diplomas, from their 
being written on two leaves or double tablets, 
lwom the point of view of the philosophy of law, 
diplomacy arises out of the necessary interdepend- 
ence of states. This interdependence being recog- 
nised, the rights and duties of political intercourse 
flow from the rights and duties of recognition ; and 
it is, consequently, from the general doctrines of 
the recognition of state-existence that the special 
principles of legation are to be deduced. Itecog- 
nition implies separate existence, not potential 
only, but actual, and therefore onlv states having 
such separate existence are entitled* to express their 
will through separate diplomatic agents. It is on 
this ground that the right of legation is denied to 
colonies, however important or distant from the 
parent state. A limitation in the rights and duties 
of legation also arises in the case of semi-barbarous 
nations, wlto-c municipal law and the judgments of 
y.-ho-e courts are not recognised by civilised states. 
Diplomacy has arisen out of the development of 
the European powers, and, as a uniform svstcin, it 
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is even now confined chiefly to these powers. Its 
practical rules are embodied partly in those inter- 
national customs and usages which constitute what 
may be called common, and partly in those treaties 
which may be regarded as statute international 

* The frequent necessity for rapid decision in . this 
department of politics has compelled even those 
nations who most jealously guard their constitu- 
tional rights to intrust at least provisional power 
of action to individual rulers. Thus in Britain 
the sovereign, independently of parliament, has 
technically the power to make peace and declare 
war. The practical guidance ot the relations of 
Britain with foreign states is committed to the 
Secretary of State for Foreign Affairs and his de- 
partment. The power, however, of sending (am- 
bassadors to, and receiving ambassadors from foreign 
nations remains an unalienable privilege of the 
crown. It was doubted whether an exception had 
not been made in the case of Home, by the statutes 
passed against papal encroachments; but such 
doubts were removed by 11 and 12 Yict. chap. 108, 
which authorises the sovereign to enter into diplo- 
matic relations, provided that no pereon in holy 
orders in the Church of Koine, or Jesuit, or member 
of any other religious order, community, or society 
of that church, bound by monastic or religious 
vows, shall be received as ambassador in London. 

The existing diplomatic hierarchy, as fixed by 
the annex to the Treaty of Vienna in 1815, falls 
into three ranks. ( 1 ) Ambassadors, legates, or 
nuncios, who alone have the representative charac- 
ter; (2) Envoys extraordinary, or ministers pleni- 
potentiary, accredited to sovereigns; (3) Charges 
d’ Affaires, who are entitled to transact business 
only with the Minister for Foreign Affairs. Every 
diplomatic agent must be furnished with a letter 
of credence stating the general object of his 
mission, and requesting that full faith and credit 
be given to what he shall say on behalf of his 
court. From the moment that a public minister 
enters the territory of the state to which he is sent, 
until he leaves the country, he is entitled to an 
entire exemption from the "local jurisdiction, both 
civil and criminal. An English ambassador, with 
his family and suite,' whilst abroad in the public 
service, is held to be domiciled in England ; his 
house is on English ground, and he carries the 
municipal laws of his own state along with him. 
Debts incurred in his public capacity must be sued 
for in England, and, in the event of his transgress- 
ing the laws of the foreign nation to which lie is 
accredited, he can be dealt with only diplomatically 
— i.e. England must be called upon* to punish him. 
An ambassador, as representing a sovereign power, 
ranks in the court to which he is accredited inline-’ 
diately after the princes of the blood-royal. 

The international law of Europe has attributed 
to certain states what are called royal honours v 
which entitle the states by whom they are possessed 
to precedence over all others who do" not enjoy the 
same rank, along with the exclusive right of sending 
to other states diplomatic agents of the first rank. 
Such royal honours are enjoyed by the empires anil 
kingdoms of Europe, and amongst Catholic states 
by the pope ; and the same right extends to the 
United States of America. "Where the rank of 
different states is equal or undetermined, different 
expedients have been resorted to for the purpose of 
avoiding a contest, and at the same time securing 
the respective rights and pretensions of the parties. 
This subject "was left by tlie Confess of Vicuna on 
tbe ancient footing of custom. The most important 
of these expedients is what is called the altcrnat, by 
which the rank and place of the various powers are 
changed from time to time, either in a certain 
regular order, or in one determined by lot. Thus, 
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in drawing up public treaties and conventions, it is 
the usage of the powers to alternate, both in the 
preamble and the signatures, in such a manner that 
the name of each state stands first in the copy 
intended to be delivered to it, whilst the others are 
arranged in the order, determined by lot. 

Colloquially the term is frequently applied to con- 
duct which, if not altogether fraudulent, is charac- 
terised by a certain degree of cunning and subtlety. 
This use of the word probably arose from the 
popular impression that, in conducting the affairs 
of nations, there is in use a code of morality which 
would be condemned if practised by individuals in 
their intercourse with each other. Nor, judging 
from the old literature of legation, can it be said that 
this popular conception of the ambassador and his 
functions was altogether unfounded. Of late years, 
however, the general .progress of international 
morality, and more advanced conceptions of inter- 
national relations, have considerably modified the 
older view of the functions of diplomacy and diplo- 
matists. Speech in the mouth of a diplomatist is 
no longer an instrument for the concealment of 
thought : an ambassador is no more a functionary 
commissioned ‘to lie abroad for the advantage 
of his country,’ but one selected to tell the truth 
on her behalf. In conducting honest negotiation 
with a view to preserve peace among the nations, 
so long as it is consistent with the honour of 
his country ; in seeing that the rales of justice are 
observed among men ; in preserving the weaker 
states against the more powerful ; and in the 
less imposing, though not less difficult duty of 
watching over the equitable administration of the 
minor rules of international law, there lies before 
the modem diplomatist a sphere of action as honour- 
able as it is arduous. 

General, convenience early suggested the use of 
one language in diplomatic intercourse. For many 
centuries Latin was the ordinary medium of political 
correspondence, but the preponderance of Spain 
towards the end of the ,15th century contributed to 
the general diffusion of the Castilian tongue for this 
purpose. This again has been superseded by the 
language of France, which, since the age of Louis 
XIV. , lias become the almost universal diplomatic 
idiom of the civilised world. — The phrase Corps 
Diplomatique is usual for the whole body of 
ministers who are present at any court as repre- 
sentatives of foreign countries. 

Diplomatics, a term sometimes applied to the 
science of dealing with ancient writings, is equiva- 
lent to Palwography (q.v.). 

Diplozoon. (Gr., ‘double animal’), a remark- 
able fiat worm or Trematode. It consists of two 
organisms fused together. The embryo, known as 
Diporpa, is ciliated and free-swimming, but soon 
relapses into parasitism. It loses its cilia, settles 

on a minnow’s 
gills, loses its 
eyes, and remains 
for weeks or 
months like 
many another 
Fluke (q.v.). 
Finally, however, 
a curious pheno- 
menon occurs. 
One individual 
moors itself by 
its ventral sucker 
Diplozoon paradoxum. to a conical knob 

(From Leunis, after Zeller.)' on. the back of 

another, ‘ which 

thereupon so twists itself as to fix the first in- 
dividual in the same manner.’, The cones and 
suckers are closely fused, but otherwise the second- 


arily twin animals remain independent. This double 
Trematode well deserves its name of Diplozoon 
paradoxum. See Zeller, Zcitschcr, f tviss. Zool. 
xxix. (1877). 

Di pnoi (lit. ‘double-breathers’), a small order 
of fishes in which the air-bladder has become 1 a 
single or double lung. See Ceeatodus, Lepido- 
siren, and Mud Fishes. 

Dippcl’s Animal Oil, a panacea invented 
by. Johann Konrad Dijipel (1673-1734), a German 
chemist and alchemist. - It was obtained in the 
manufacture of ammoniacal products by the dis- 
tillation of bones. A mixture of oils passes over, 
and these, after being repeatedly distilled, eventu- 
ally yield an aromatic liquid, free from fetid odour. 
This obtained a great reputation as an antispas- 
modic, and being present in the old spirit of harts- 
horn, gave it properties somewhat different from 
those of the modern sal volatile. Owing to the 
careless way in which it was usually manufactured, 
and the consequent disgusting odour and taste 
which it possessed, it has been quite discarded and 
is no longer used in medicine. 

Dipper (Cinclus), a genus of birds in the 
Thrash family (Turdida 1 ), distinguished by an almost 
straight, compressed, sharp-pointed bill, by the 
possession of a nostril valve, and still more by their 
pecnliav manners .and habits. They frequent clear 
pebbly streams and lakes, feeding chiefly on molluscs 
and on aquatic insects and their larva?, which 
they seek even under water, diving with great 
facility, and moving about by help of the wings. 
The dipper carries its rather short tail elevated 
after the manner of wrens, which it also resembles 
in the ‘ frequent becks ’ or dipping of the head, 
accompanied with an upward jerking of the tail. 



Water Ousel ( Cinclus aquations). 


One species is found in Britain, the Common 
Dipper or Water Ousel ( C . aquations), a bird 
rather smaller than any of the British thrushes, of 
a generally grayish-black colour, with throat and 
upper part of the breast pure white. It is found 
throughout the whole of Europe and the north of 
Asia, but chiefly in hilly and wooded districts. It 
is not gregarious. The dipper never fails to attract 
notice, as it sits upon some stone in the midst of or 
beside the stream, its white breast rendering it con- 
spicuous as it repeats the movement from which it 
derives its name. Its song is not confined to the 
breeding season, and may even be heard among the 
frosts of winter. There is, of course, no truth in 
the common belief that the bird can walk on the 
ground at the bottom of the water. The very 
curious nest of interwoven moss, domed and with 
the entrance on the side,. is built usually in some 
mossy bank close by a stream, and often near or 
under a cascade. The dipper breeds twice in the 
year. The statement often made that it eats the 
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spawn of salmon and other fishes, in the belief of 
which it is much persecuted in Scotland, has neyer 
been sufficient! v authenticated. Nine other species 
of uorld-widc distribution are known. 

Dipping-needle, or Dir Circle. The mag- 
netic dip of inclination, one of the three elements 
necessary for the complete determination of the 
earth’s total magnetic force at any place, is defined 
to be the angle which the magnetic axis of a magnet, 
swinging freely in the plane of the magnetic meri- 
dian, makes with the horizon. The dipping-needle 
which is employed to determine its amount at any 
place, consists essentially, therefore, of a magnetic 
needle suspended in the plane of the magnetic 
meridian, so that it can indicate, on a graduated 
circle in its plane, the angle required. In the 
accompanying figure one form of the instrument is 
represented. A is a vertical brass circle, graduated 
into degrees and fractions of a degree, inclosed be- 
tween circular glass doors (one of which is seen 
opened in the figure), and supported on the pillar 
P. This pillar tits into a socket in the horizontal 
circular disc B, also graduated at its margin, and 
from the base of the pillar two flat brass strips, 
Cl), reach on opposite sides to the graduated 
edge. The horizontal disc is supported on three 
legs, whose lengths can be adjusted by screwing or 
unscrewing. Oil this horizontal circle the vertical 
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circle can be turned in azimuth. The needle, NS, 
a thin flat piece of steel, pointed at both ends, is 
suspended in the plane of the vertical circle by 
means of hard, polished, cylindrical axles passing 
through its centre of gravity, and rolling on the 
agate edges, EE. When the indications of the 
needle are not actually being read, the axles mav 
be raised by, so as to rest on, two Y-shaped brass 
edges, which arc lifted or depressed again by tuniin" 
the handle II. On the outside of the glass door a 
light cross-bar carries a flat rod, at each end of 
which a magnifying lens or microscope is placed to 
read oil the dip of the needle as indicated by its 
ends, on the graduated vertical circle. For" the 
purpose of setting the one circle truly horizontal 
and the other truly vertical, one level, "L, is placed 
on the horizontal circle, and another, M, on the top 
of the vertical circle. 1 

If the needle be swinging freely in the plane of 
the magnetic meridian, if its centre of gravity lies 
m the axis on which it is free to rotate, and 'if its 
magnetic axis coincides with its axis of figure, it 
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will correctly indicate the dip. But there are 
numerous errors possible in such an instrument 
which can only be avoided by taking the mean of two 
observations which have errors of equal amount but 
of opposite sign. This duplication of observations 
has to be carried out for each of the known possible 
instrumental errors, so that finally the true angle 
of inclination or dip is obtained, as the mean of no 
le«s than sixteen readings. The errors in question 
may be due to the following causes : ( 1 ) The ver- 
tical circle may not be properly set, and in conse- 
quence, when "the needle is standing vertically, it 
does not point exactly to 90°, as it should ; (2) the 
bearings of tlie needle may not be exactly in the 
centre of the circle; (3) the centre of gravity of the 
needle may not be in the axis on which it can 
rotate ; (4) its magnetic axis may not coincide with 
its axis of figure; (5) there may be friction or 
adhesion at the bearings. _ • 

In making an observation of the inclination with 
the instrument, tlie first requisite is the adjustment 
to verticality of the vertical circle by means of the 
levels. The plane of the magnetic meridian must 
then be found, and the axis turned round until the 
vertical circle is in that plane. This is done by 
finding the position in which the needle stands 
vertically, for in that position, which is at right 
angles to the plane of the magnetic meridian, the 
horizontal component of the earth’s magnetic force 
is non-effective, owing to the mode of suspension ; 
the vertical component only is effective, and causes 
the needle to hang vertically. The plane of the 
needle is then moved through 90°, and is thus 
brought into the magnetic meridian. In making 
this observation of the plane in which the needle 
stands vertically, it is necessary, in order to elimin- 
ate the effect "of faults in construction already 
noted, to take a reading from the lower end, and 
one from the upper end of the needle ; then, turn- 
ing the circle round through 180°, to make other 
two in the same way ; the mean of these four' read- 
ings, with 90° subtracted, gives the plane of the 
meridian. To determine tlie angle of dip, four 
readings are taken, two with the face of the instill- 
ment towards magnetic east, and two with it facing 
magnetic west ; one of each two being with a 
marked side of the needle facing the circle, the 
other being in the reversed position. The needle is 
then magnetised afresh, so that its polarity is 
reversed, and another series of four similar readings 
is obtained. Tlie mean of these' eight readings 
gives the true amount of the inclination. 

The turning of the instillment through 180° is to 
avoid any error due to that noted above as ( 1 ) ; to 
counteract (2), readings of both ends of the needle 
are taken; presenting both faces (or sides) of the 
needle, neutralises the effect of any error such as 
(3) ; errors such as (4) are obviated bv the revei'sal 
of polarity. 

The dipping-needle is not of such form as is 
convenient for continuous registration; for these 
requirements — i.e. the variations of the vertical 
component of the earth's magnetic force, the 
vertical force magnetometer is used. See Mag- 
netometer. 

Diprotodoii, a huge Australian tertiary 
marsupial, a gigantic kangaroo. The head alone 
was 3 feet long. See Kangaroo. 

Dipsaccje, or I)ii*sacace.e, tlie order of Teasel 
(q.v.) and Scabious (q.v.). 

IMpsas.a genus of non-venomous serpents of 
the family Colubriformes. The body is much com- 
pressed laterally; the head is thick, ‘blunt, and dis- 
tinct from tlie neck; the scales are smooth. Thov 
are nocturnal, arboreal animals, feeding chiefly 
on lizard-*, frog--, and small birds, and are most 
abundant in neotropical and oriental regions. 
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D. dcndrophila, from the East Indies, is over six 
feet in length. Dipsas 
cyctnodon is a large and 
beautiful species found in 
Java and Sumatra. 

Dip-sector, an astro- 
nomical instrument for de- 
termining the dip of the 
horizon, is in principle simi- 
lar to the .Sextant (q.v.). 
See Horizon. 

Dipsomania, or Oino- 
mania, as it is now some- 
times termed, is a recurrent 
form of insanity, and con- 
sists in a paroxysmal crav- 
ing for stimulants which 
impels its victim to indulge 
the insane propensity at 
all hazards. An attack, 
when once begun, is almost 
invariably carried on until 
the poison puts an end to 
, the possibility of further 

Dipsas cyanodon. excesses, either by sheer 

exhaustion of the system 
or by failure of the digestive processes. When the 
paroxysm has passed, there may be a prolonged 
period of abstinence, but contact with alcohol in 
any form is apt to be but the prelude to another 
lapse into the insane gratification of the imperious 
appetite. This condition is usually associated with 
mental decay, and more especially with moral 
degradation; and the sufferer sinks into a condition 
in which he shows little intellect beyond the low 
cunning and tricky deceit necessary to obtain the 
means wherewith to indulge his impulsive craving 
for drink. It occasionally arises from vicious 
habits due to want of self-control and self-respect, 
but much more commonly has its origin in some 
inherited tendency to mental disturbance. Dip- 
somania is therefore, as might be expected, one of 
the many manifestations of hereditary unsound- 
ness of mind. Viewed in this light, the present 
state of the law in Great Britain is entirely in- 
adequate to meet such cases, and it is to be hoped 
that legislation may be obtained granting powers to 
deal effectively with them, and prevent the grave 
social evils which they produce. See Alcoholism, 
Insanity, and Inebriates. 

Dip'tcra (Gr., ‘two-winged’), a large order of 
two-winged insects, distinguished even by Aristotle, 
includes the house-fly, blow-fly, midge, daddy-long- 
legs, gnat, mosquito, &c. The most important 
general characters are as follows : The wings are 
two, transparent, never folded, with predominant 
longitudinal veins ; the hind- wings are transformed 
into small ‘balance'rs’ or ‘lialteres,’ rarely absent; 
the mouth organs are adapted for piercing and 
sucking, the palps on the first pair of maxilhe are 
free or absent, those of the second pair are modified 
into a tongue, or labella; there is a complete meta- 
morphosis ( larva, pupa, and imago ) ; the larva is a 
footless maggot or a grub with secondary feet, its 
mouth parts are adapted for biting or for sucking ; 
those of the pupa are adapted for sucking. The 
order is very large, numbering probably from 15,000 
to 18,000 species, not including the fossil forms pre- 
served in amber and the like. Many species, both 
as adults and as larva?, are directly or indirectly of 
economic importance because of their attacks on 
man, domestic animals, household stores, and culti- 
vated plants ; others again mitigate the ravages 
of other insects. The order -will be sufficiently 
illustrated under separate articles — e.g. Blow-fly, 
Corn Insects, Daddy-long-legs, Flea, Gnat, 
Hessian Fly, House-fly, Mosquito, &c. See 


Low, Besvhreibitng enropdischer Dipteren (1869-73); 
Taschenberg, Die Flbhe (1880); and F. Walker, 
Insccta Britannica : Diptera { 1851—56 ). 

Dipteraceic, or Dipterocarpace^e, an East 
Indian order of thalamifloral dicotyledons, including 
about 112 species, of which many are majestic trees, 
valued alike for timber and balsamic resins (see 
Sal, Copal, Dammar, &c.). Diptcrocarpns turbin- 
atns, the Gurjun tree, and other species, yield a 
fragrant oily resin, the so-called Gurjun balsam, 
while that of other species is sometimes called 
Dammar. 

Diptych, a two-leaved writing tablet, in which 
were inscribed the names of living or dead Christians 
to be read aloud during the celebration of the 
eucharist. The practice was due originally to a 
custom under the Homan empire of magistrates, 
such as consuls, prmtors, and rediles, at the com- 
mencement of their office, giving away tablets in- 
scribed with their names and portraits. In Chris- 
tian usage it was in very early times customary to 
inscribe the names of dead bishops — a beginning 
of the calendars and martyrologies of later days. 
The insertion of the names of living persons may 
have had its origin in the ancient recital of the 
names of those who had voluntarily furnished the 
elements for the holy communion. It afterwards 
was extended to include the names of the living 
faithful, especially those in authority, ecclesiastical 
and civil. The commemoration of the faithful dead 
was originally distinct from any special prayer on 
their behalf. The earliest diptychs in existence are 
not older than the 5th century of our era. They 
are of various sizes, rarely exceeding eight inches 
by four, are sometimes of" ivory and metal, as well 
as wood, and are adorned with an art that is 
elaborate, if not always beautiful. 

Dipns. See Jerboa. 

Dir'CC, wife of Lycus, treated with great cruelty 
her husband’s divorced wife Antiope. The sons of 
Zeus by Antiope took vengeance on their mother’s 
foe by tying her to a wild bull, which dragged her 
about till she died — a subject represented in a 
famous antique statue group. 

Dircks, Henry, civil engineer, bom at Liver- 
pool, 26th August 1806, is known as the author of 
works on perpetual motion (1861) and electro- 
metallurgy; of The Ghost (in which he describes 
his invention, commonly called ‘Pepper’s Ghost’) 
(1863), of a life of the Marquis of Worcester ( 1865), 
of Inventors and Inventions (1867), and of novels 
and essays. 

Director, one of a number of persons appointed 
to conduct the affairs of joint-stock undertakings, 
such as banks, railways, water and gas companies, 
fire and life assurance companies, and various kinds 
of manufacturing and trading companies. See 
Company. — Director is a name used by Catholics 
for a spiritual guide and confessor. 

Directorium is the part of the Catholic 
church calendar which gives. the order of the 
festivals and prescribes the services for the several 
days of the year. 

Directory, a name applied to a board of 
guardians over any 'commercial, industrial, or 
scientific enterprise. Historically the name refers 
to the body of five men — Lepeaux, Letourneur, 
Rewbell, Barras, and Carnot — to whom the execu- 
tive was intrusted in France after the downfall of 
the Terrorists, 26th October 1795 (5th Bramaire 
III.), and which lasted till the 9th November 1799 
(18th Brnmaire TUI.). Its corruption and incom- 
petence made government impossible, and it was 
overturned by the Abbe Sieyes and Bonaparte; who 
established in its stead the consulate, soon itself to 
fall before the imperial ambition of Napoleon. 
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Directory for Public Worship, a co.de 
of regulations concerning the oiiieient parts ot 
public ■worship, drawn up by the 11 estnnnstei 
Assembly in 1644, ratified by tlie English parlia- 
ment in the same year, and adopted by the General 
Assembly of the Church of Scotland on the od 
February and by the Scottish parliament ‘with- 
out a contrary voice,’ on the 6th February 1 64-). 
It wfts on express order from Iiotli Houses of the 
English parliament that the Westminster Assembly 
addressed itself to the work of preparing this 
Directory, to supply the place of the Book of 
Common Prayer, which had been abolished. In 
Scotland it was hailed as conducive to ‘a happy 
unity and uniformity in religion among the kirks 
of Christ in these three kingdoms, united under 
one sovereign,’ and to ‘ the corroboration of peace 
and love between the kingdoms.’ Many of the 
regulations of the Directory are still complied with 
in all branches of the Presbyterian Church in 
Scotland, but in many things it has been generally 
departed from. The Directory is printed in vol. v. 
of Neale’s History of the Puritans, and is usually 
appended to the Confession of Faith. 

Directrix. If a point so move that its distance 
from a given fixed point is to its perpendicular dis- 
tance from a fixed straight line in a constant ratio, 
it describes a conic section, of which the fixed 
straight line is termed tiie directrix, and the fixed 
point the focus. The 

11— constant ratio referred 

A u to is termed the ccccn- 

v tricitij, and its ltiagni- 

""-v. tude' determines the 

/ I nature of the conic. 

/ Thus, if in the figure 

/ AB he the directrix and 

/ \ F the focus, if the point 

t ' P move so that its dis- 

tance from F is to its 
distance PM from AB in a constant ratio, then P 
will trace out a couic section, which will he an 
ellipse, parabola, or hyperbola, according as tlie 
ratio in question is less than, equal to, or greater 
than unity — i.e. as FP is less than, equal to, or 
greater than PM, or Fl r than VI. 

Dirltciil, a modification of the Greek drachma 
(see Dhachm), was the name under the califs for 
a weight of silver equivalent to about forty-five 
grains, and was also used for precious stones and 
medicine in Arabia, Persia, Egypt, and Turkey. 
As a coin the value varied, hut may he given at 
old. under the califs. In Turkey, the" name dirhem 
has lately been given to the much smaller weight, 
tlie Frencli gramme. 

Dirk (Gael, duirc) is a dagger. In the com- 
| plete equipment of the Scottish Highlander, . the 
sf;can-dltu (‘black knife’) is worn thrust inside 
tlie stocking. — The side-arm worn by midshipmen 
and cadets of tlie royal navy when on duty is 
also called by this name. The weapon is a broad 
blade some iS inches in length, furnished with a 
white fish-skin handle. This weapon, which super- 
seded the sword in 18.16, is clumsy, unsightly, and 
of small use for purposes of offence" or defence. 

Dirk-IIartos Island, measuring 40 miles by 
10, lies off the west coast of Australia, and, with 
‘.cron Peninsula to the south, incloses the Frev- 
cinet Inlet, while, with two smaller islands to the 
north, it forms the breastwork of Shark’s Bay. 

Dirscliail. a manufacturing town of Prussia, 
on the left hank of the Vistula, 20 miles SSE. of 
Danzig by rail, the lino here crossing the river bv 
a lattice viaduct (1850-57 ) 91 1 yards long. Polj-li 
irom 1466 till 1772, it now lias great railway works 
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Dirt-beds, tlie quarrymen’s name, introduced 
into neology, of several layers which occur in the 
Purbeck Beds (q.v.), having the appearance of 
black dirt, and which were explored in 1857 by 
Mr Beckles, in 1880 by Mr Willett They rest 
on the fresh-water limestones of the Purbeck, and 
consist of one principal layer, from 12 to IS inches 
thick, and from two to four thinner layers. The 
substance is to a large extent a dark-brown or 
blackish earthy lignite, being the remains of an 




Dirt-bed (Isle of Portland) : 

a, fresh- water calcareous slate, &c. ; b , dirt-bed with stools of 
trees ; c, fresh-water bituminous limestone, &c. ; d, Portland 
stone, marine. 

ancient vegetable soil. Through it are dispersed 
in considerable abundance rounded fragments of 
limestone ( derived from the underlying bed ) from 
3 to 9 inches in diameter. Fossil Cycads (q.v.) 
are tlie predominant vegetable remains ; they occupy 
their original upright position, having become fossil 
on the spots where they grew. Tlie stumps stand 
erect for a height of from 1 to 3, or even more 
feet, and at distances from each other similar to 
wliat may he observed in a recent forest. Besides 
these, the dirt-bed contains the silicified stems of 
coniferous trees, laid prostrate, in fragments 
3 or 4 feet in length. From the accompanying 
diagram it will he seen that the marine conditions 
under which the Jurassic limestone (Portland 
stone) was accumulated were succeeded by estu- 
arine and fluviatile conditions, when the overlying 
calcareous beds forming the base of the Purbeck 
series were deposited. These beds were in like 
manner overspread with sandy carbonaceous clay, 
which eventually formed a land surface upon Which 
grew a forest of cycads. Subsequently this forest 
was submerged and converted into a morass ; and 
the trees decayed, and'were eventually overturned 
by the force of wind or flood. Thereafter they 
were buried under newer accumulations of silt 
and calcareous mud, which now form the over- 
lying fresh-water calcareous slate, &c. 

Dis, the Roman equivalent of the Greek Pluto 
(q.v.). It is akin to divas, and originally denoted 
merely ‘godhead’ or ‘deity.’ 

Disability. in Law, is either absolute, which 
wholly disables the person from doing any legal 
act — e.g. outlawry, excommunication, attainder, 
alienage— or partial, ns infancy, lunacv, and 
drunkenness. For Catholic and Jewish disabili- 
ties, see Catholic Emancipation and Jews. 

Disbar, to degrade from tlie rank of barrister- 
at-law. This power is in England reposed in the 
benchers of the four Inns of Court. As the courts 
of law require that every barrister, before he is 
allowed^ to practise, must have been admitted to 
that ofiice by one of tlie Inns of Court, so they 
will refuse to hear any one who has been deprived 
of his rank by the same authority. The power is 
rarelv exercised, -and only when tlie conduct of the 
oil ending party has been grossly irregular, one case 
of disbarring having occiii red in 1862, and another 
in 1S<4. .In the United States, Die iiower to disbar 
is vested m the courts which have power to admit 
counsellors and attorneys to the bar. 
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In Scotland, the power to disbar rests in the 
Faculty of Advocates (see Advocates). 

Disc, in Botany, is a term applied with consider- 
able vagueness by different authors to modified 
regions of the floral axis, particularly when form- 
ing a prominent ring supporting functional or- 
rudimentary stamens, or bearing glands or nectary. 
See Axis, Flower. 

Disc and Discobolus. See Quoit. 
Discharge. See Boil, Pus, Wound, Ac. 

Discharge from service in the British army is 
a matter of right at the expiration of the period 
of 12 years (with the colours, or with the colours 
and in the reserve, as the case may be) for which 
a soldier has enlisted (see Army, Vol. I. p. 434; 
and Enlistment). At the end of that period 
he is then entitled to be discharged, but without 
pension ; but if in consequence of his good service 
lie is allowed to re-engage for a further period 
of 9 years’ army service, he becomes entitled 
to a pension, and may in some circumstances 
further prolong his sendee beyond 21 years, 
with a right to discharge and pension (unless 
forfeited by misconduct) after giving three months' 
notice. At the end of 16 years a re-engaged 
man can also, if recommended, obtain a free 
discharge, but without pension, which can only 
be earned by 21 years’ service. Any soldier dur- 
ing peace may purchase his discharge at a rate 
varying with the length of time which he still has 
to serve and the corps to which he belongs, but not 
exceeding £35 as a maximum. He may be dis- 
charged by the competent military authority at 
any time if he has been convicted bv the civil power 
either before or after enlistment, also when sentenced 
by court-martial to penal servitude or to be ‘ dis- 
charged with ignominy,’ when reported by his com- 
manding officer as ‘incorrigible and worthless,’ or 
when found medically unfit. He is always entitled 
if abroad to be brought to the -United Kingdom free 
of expense, and to a parchment certificate stating 
his service, conduct, and cause of discharge, with a 
note of any qualification he may have for special 
employment m civil life. 

Discharge of Seamen is conducted in the same 
form as the engagement of seamen. Each person 
discharged receives an official paper giving the par- 
ticulars of the voyage, with his rating, Ac. If 
there is any dispute as to the total amount of 
wages a seaman is then to receive, the superintend- 
ent of the government mercantile marine office 
where the seaman is paid off may adjudicate, if the 
amount in dispute does not exceed five pounds, and 
his decision is final ; or he may leave the matter to 
be settled in a court of law. A seaman who is dis- 
charged abroad and becomes distressed may be sent 
home at the expense of the owner of his last ship, 
or at the expense of the Mercantile Marine Fund. 
Under Indian acts, Lascars and other native sea- 
men who may be discharged elsewhere than in 
India must be returned to the port they shipped at. 
See Crew. 

Disciples of Christ. See Campbell (Alex- 
ander). 

Disciplina Arcani (Lat., ‘Discipline of the 
Secret’), a term first employed by the German con- 
troversialists Tentzel and Schelstrate (1683-85) to 
denote' a discipline of the early church, founded 
upon the words of Christ in Matt. vii. 6, and on 1 
Cor, iii. 1-2, and Heb. v. 12-14, in virtue of which 
the knowledge of certain doctrines and the liberty 
of presence at certain rites connected with the most 
solemn mysteries of the Christian religion were 
withheld by the initiated from pagans and cate- 
chumens. Both unbelievers and catechumens were 
removed from the church at the commencement of 
what was afterwards called the Missa Fidclium 


(see Mass) ; such doctrines as regarded the sacra- 
ments of baptism and the eucharist were either 
not mentioned in the presence of these classes, or 
were referred to in enigmatical language, unintelli- 
gible to the uninitiated. This principle of reserve 
accounts for the absolute silence as to the eucharist 
preserved in many early Apologies; the earliest 
indications of the discipline are met towards the 
close of the 2d century. .After the 6th century, 
all need for it having disappeared, the practice was 
discontinued. See Newman’s Arians ; Kotlie, Da 
Disc. Arcani; and Bonivetsch, in the Zcitschrift 
fiir historischc Theologic (1S73). 

Discipline. See Army Discipline, Vol. I. 
p. 438 • Church Discipline, Vol. III. p. 235. 

Discipline, Books of, the First and Second, 
embody the constitution and order of procedure 
of the Church of Scotland from the period of the 
Beformation. The First Book of Discipline, or the 
‘ Policie and Discipline of the Church, was drawn 
up under a commission from the Privy-council of 
Scotland, in 1560, by John Knox and other four 
ministers — John Row, John Spottiswoode, John 
Winram, and John Douglas. These ministers, the 
same year, had prepared the doctrinal Confession of 
Faith of the church, which was inscribed among 
the acts of parliament as a statute of the realm ; 
but for the practical government and discipline of 
the church, a form of order more elaborate than 
that imported from Geneva was required, and this 
was provided in the First Book of Discipline. It 
was approved by the General Assembly, but on 
being presented to the Privy-council several mem- 
bers manifested opposition to some things in the 
book, and it was not ratified by the council as such. 
Most of the members, however, subscribed it, and 
pledged themselves to set forward its regulations. 
These had reference principally to ( 1 ) the provid- 
ing of m inis t era for the numerous congregations all 
over the country, but as ministers were then few 
in number, the temporary expedient was resorted 
to of appointing readers, ex bol ters, and superin- 
tendents ; (2) the order of public worship and dis- 
pensation of the sacraments ; (3) the establishment 
of schools in every parish, and of colleges in every 
1 notable ’ town ; (4) the provision to be made for 
the support of ministers, schoolmasters, and the 
poor; and (5) the mode of dealing with offenders 
against the laws of the church. Subscription of 
the First Book of Discipline was required of all 
ministers of the church before admission to office. 

On account of the urgent need which was felt for 
such a book, it was prepared with haste, and 
several important matters were soon found to have 
been omitted. So early as 1563 a revised book of 
discipline was desiderated, but in consequence of 
the harassments of civil dissensions the revision was 
postponed. In 1575 a committee was appointed to 
take charge of the matter. Of this committee 
Andrew Melville was a prominent member, and the 
result of its labours was — 

The Second Book of Discipline, or ‘ Heidis and 
Conclusiones of the Policie of the Kirk.’ This was 
received and adopted by the General Assembly in 
1578, and in 15S1 that venerable body ordered that it 
should be engrossed at length in their register, and 
that copies should be taken by all the presbyteries 
of the church. Efforts were made to have it rati- 
fied by parliament at the time, but without success. 
It was, however, on the basis of the Second Book of 
Discipline that the constitution of the Church of 
Scotland was settled by the Scots parliament in 1 592, 
and again in 1690. It is sworn to in the National 
Covenant, and was ratified by the General Assembly 
in 1638 as well as in 1645, when the Assembly re- 
ceived and adopted the ‘Form of Church Govern- 
ment ’ prepared by the Mestmiuster Assembly of 
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Divines It was not intended that the Second 
Booh of Discipline should annul or supersede the 
first, hut rather that it might amplify and qualify 
its regulations. Profiting by the experience gained 
under the operation of the first book, the chuich b\ 
the second abolished the temporary expedients to 
which the exigencies of the case had obliged them 
formerly to resort; and in the new book the Pres- 
byterian system was established on the broad and 
solid platform on which it stands to the present day. 
Both Books of Discipline are still standards m the 
Church of Scotland, and also in some of the other 
Presbyterian bodies which have seceded from it. 

Disco, an island on the west coast of Greenland, 
under the parallel of 70° N. It is mountainous, 
reaching a height of 11000 feet, and has a total length 
of about 00 miles, and contains much excellent 
coal. The harbour of Godhavn is on the southern 
coast. 

Disco'boli. Cuvier’s name for the Lumpsuckers 
(Cyclopterus), beside which he placed the Remora 
(q.v.). The term is still used for the family to 
which the Lumpsucker (q.v.) belongs. 
Discoinycctcs. See Fungi. 
Discontinuance. See Abandonment. 

Discord is a combination of notes which leaves 
the ear unsatisfied unless it is followed by further 
combination, usually a concord, which is termed 
the resolution of the discord. See MUSIC. 

Discount is an abatement made when a debt 
or bill is paid before its due date. True discount 
in arithmetic is the difference between the amount 
of a future payment and its present value. Thus 
if £105 be due one year hence, the discount (at 
f) per cent. ) will be £5, and the present value £100; 
for £100 will amount to exactly £105 in one year at 
5 per cent. But the practice of bankers and bill- 
discounters, which is sanctioned by mercantile 
usage, is to charge interest on the principal sum for 
the period discounted— i.e. from the date when the 
cash is advanced till the date when payment is due. 
In the above example, a banker would charge 
£5, Is. for discounting a bill of £105 due one year 
hence, at 5 per cent. ; so that he gets an advantage 
of 1 per cent, over the arithmetical discount, which, 
as we have seen, is £5. The rate of discount varies 
according fo circumstances, the official bank-rate 
being usually higher than that obtainable in the 
market. In the case of foreign bills, instead of 
a fixed charge being made for discount, the usual 
practice is to quote a rate of exchange lower than 
the current rate, so as to cover this charge. The 
term discount is also applied to the depreciation 
in value of stock, Ac. Thus if a loan is issued 
at. the price of £90 cash for a nominal £100, it is 
said to be at a discount of 10 per cent. Shop- 
keepers often giant a discount on prompt payment 
of an account, or as an encouragement to further 
dealings. 

Discovery. The English common law did not 
permit a party to an action to be a witness ; but 
a court of equity would compel him to discover or 
disclose facts which his opponent had a right to 
know. Parties may now give evidence ; but dis- 
co vcrv is granted before trial, in any division of the 
High Court, of such facts or documents as a partv 
requires in order to frame his own case. But a 
party is not permitted, by means of discovery, to 
obtain a piemature disclosure of the case of his 
opponent. In the ’United States, the rules of 
practme are substantially the same as those of the 
English courts. 

Disease, according to its literal construction, a 
state of tns-cfi.se, or absence of the condition of 
health, in which all the faculties and organs of the 

" < mind work together harmoniously and 


without sensible disturbance. It is common to 
treat of disease as being functional or organic— i.e. 
evidenced by changes of function or of structure ; 
but function and structure are so closely allied in 
fact and in nature, that the more this distinction is 
examined, the more vague and impalpable it be- 
comes, and it can therefore only be kept up as a 
provisional and conventional arrangement. (See 
Patiiology, Medicine, Germ Theory ; and for 
individual diseases, see’ under tliftir names. . The 
diseases of plants are treated at Plants ; of animals, 
under such separate headings as Anthrax and 
Distemper.) 

A classification of diseases is a necessary prelimi- 
nary to any general inquiry regarding them ; par- 
ticularly to such statistical methods as are involved 
in the tabulation of causes of death by registrars, 
in returns of hospitals, and of the medical depart- 
ments of the army and navy, Ac. The standard 
authority in Britain as regards diseases affect- 
ing man is the Nomcnclcdurc of Diseases, published 
under the supervision of the Royal College of 
Physicians of London. We give a short outline of 
the arrangement adopted in the second edition 
(1SS5). The list includes nearly 900 names of 
diseases, besides the various poisons and injuries 
specified, which extend it to more than 1200. 

I. General Diseases, or diseases of the whole 
body, and those which may he distributed in several 
parts at one time. 

Group A. Diseases dependent on morbid (i.e. 
disease) poisons (specific febrile diseases). Sub- 
group (1) (including all the most familiar) — e.g. 
smallpox, measles, scarlet fever, typhus, diph- 
theria, enteric (or typhoid) fever, cholera; (2) 
malarial diseases — ague, beri-beri, &c. ; (3) ery- 
sipelas, pytemia, septiennnia, Sec. ; (4) venereal dis- 
eases— syphilis, gonorrlicea; (5) diseases usually 
occurring only in animals — hydrophobia, glanders, 
splenic fever or anthrax. 

Group R. Diseases dependent on external agents 
other than morbid poisons. Sub-group ( 1 ) Diseases 
dependent on parasites, animal or vegetable; (2) 
effects of poisons; (3) effects of injuries (includ- 
ing heat, cold, electricity, over-exertion, Ac.), and 
climate; (4) diseases produced by errors of diet — 
surfeit, starvation, scurvy, alcoholism. 

Group C. Developmental diseases — immaturity, 
malformations, debility, old age. 

Group D (not classified) includes rheumatism, 
gout, tumours, tubercle, cretinism, leprosy, anremia, 
diabetes, &c. 

II. Local Diseases ( arranged under tlie systems 
and organs of the body affected ). Only the most 
important groups are here given. 

Diseases of- the nervous system (brain, spinal 
cord, and nerves). Sub-section (1) Inflammation, 
abscess, softening, &c. of its various parts ; ( 2 ) 
apoplexy, paralysis (many, forms), convulsions, 
epilepsy, hysteria, neuralgia, Ac. ; (3) insanity, 
idiocy, Ac. 

Diseases of the circulatory system (heart, 
arteries, veins, Ac.)— e.g. pericarditis, valvular 
heart-disease, aneurism, varicose veins. Diseases 
of the respiratory system (larynx, lungs, Ac.) — 
e.g. laryngitis, bronchitis, pneumonia, pleurisy. 
Diseases of the digestive system (mouth, throat, 
stomach, intestines, liver, Ac.)— e.g. stomatitis, 
sore throat (of various kinds), gastritis, enteritis, 
hernia or rupture, congestion of liver, gallstones, 
peritonitis. Diseases of the lymphatic system 
(spleen and lymphatic glands and vessels)— e.g. 
ague-cake, lymphadenonia, elephantiasis. Dis- 
eases of the urinary system (kidneys, bladder, 

v ^T c, o' Bri S llt ’ s disease, movable kidney, cystitis, 
calculus or stone. Diseases of the generative sys- 
tem (testicles, uterus, Ac.)— e.g. hydrocele, ovarian 
tumour. Diseases of the organs of locomotion 
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(bones, joints, muscles, Arc.) — e.g. caries, necrosis, 
synovitis, ankylosis, curvature of spine, club-foot, 
ganglion. Diseases of the skin — eczema, nettle- 
rash, shingles, acne, chilblains, corns. 

Diseased Meat. See Meat. 
Disestablishment. See State Church. 

Dishonour of a Bill. A bill is said to be 
dishonoured when the person on whom it is drawn, 
and to whom it is duly presented, either for accept- 
ance or for payment, refuses to accept or to pay. 
See Bile of Exchange. 

Disinfectants are, strictly speaking, agents 
which can prevent infectious diseases from spread- 
ing, by destroying their specific poisons. The term 
is, however, often applied to all substances which 
destroy or neutralise bad odours, though not all such 
have the power of counteracting infection. Many 
infectious diseases have now been proved, and all 
are believed, like Putrefaction (q.v.), to be due to 
special micro-organisms which are found in different 
parts of the body, and are communicable in different 
ways in different diseases (see Germ Theory). 
The action of disinfectants is therefore exactly 
analogous to that of Antiseptics (q.v.), and consists 
in the destruction of low forms of life. But the two 
classes do not necessarily correspond, as the same 
substance may have unequal poisonous effects on 
different forms. It is of the utmost importance to 
discover the conditions which are most deadly to 
each disease-poison, and to apply them, if possible, 
within as well as without the diseased hotly. But 
little has yet been done in this direction. 

Carbolic acid, which probably stands highest in 
popular esteem as a disinfectant, is undoubtedly 
one in the strict sense. It is not, however, in the 
very dilute state that it can act thus, and it is 
necessary to use it comparatively concentrated 
before good can result. Thus a 2 per cent, solu- 
tion, mixed with vaccine lymph, completely de- 
stroys it, but a more dilute solution has almost 
no action on it. As a deodoriser, carbolic acid is 
not so energetic as chlorine and permanganate 
of potash, but there is this great difference, that 
while the acid destroys the organic substances 
which give rise to the offensive odour, the others 
mainly attack the odour itself, and therefore 
require to be applied frequently if perfect sweet- 
ness is desired. Thus a piece of putrid flesh is 
not rendered odourless so quickly by carbolic acid 
as by the other substances named, but one thorough 
application of it will prevent the recurrence of 
decay, a property not possessed by the others. 

The vapour of carbolic acid is not a disinfectant 
at ordinary temperatures, as bacilli are not de- 
stroyed, even when exposed to it for six weeks. 
It is therefore evident that the mere exposure of 
that substance in vessels is of no service in disin- 
fecting a room. It is curious that carbolic acid 
dissolved in oil or alcohol has no antiseptic action 
whatever, but that if water be present, as in the 
case of a wound, it acts powerfully. 

Sulphurous acid has long been in repute, both 
in the form of solution and in the gaseous state. 
Recent experiments on cultivated bacilli seem to 
prove that, while in the liquid state it is a power- 
ful disinfectant, it has little action either as dry 
gas or along with water vapour. 

Mercury salts, such as the perchloride (corrosive 
sublimate) and biniodide, are powerful disinfect- 
ants, and are much used at present as antiseptics. 
For general domestic use, however, they have great 
disadvantages. The former attacks metals, and 
therefore ruins many pipes, while it is very rapidly 
neutralised by the presence of organic . matter, 
especially where sulphuretted hydrogen has been 
developed. The biniodide is preferable, but neither 
of them is completely satisfactory. Of all the 


long list of popular disinfectants, chlorine, bro- 
mine, iodine, osniic , acid, potassium permanganate 
( Condy’s fluid), and corrosive sublimate seem to 
be the most certain and rapid in their action, but 
all of these are more or less open to objections. 
The employment of fumigating pastilles, burning 
brown paper, camphor, benzoin, mastic, amber, 
lavender, and other odoriferous substances, is 
merely serviceable in cloaking over the offensive, 
fetid, and hurtful ^ gases, and should never be 
resorted to unless in conjunction with the use of 
other agents possessing the properties of true disin- 
fectants. 

It will be seen from the foregoing that a general, 
satisfactory disinfectant is still a desideratum, and 
that even those in most use require favourable 
conditions, and a more lavish application than is 
generally forthcoming. See, for Condy’s fluid, the 
article Manganese. 

Dislocation consists in the displacement of 
one bone from another with which it forms a joint 
(put- out of joint being the popular expression). 
Dislocations are generally the result of sudden acci- 
dent, hut may be the result of disease, or way he 
congenital. The displacement may be partial or 
complete; and surgeons classify their cases into 
simple dislocations, when the skin remains un- 
broken, and compound, when there is a wound by 
which the external air may communicate with the 
joint. Occasionally, in addition to the dislocation, 
there are fractures of the bones, or lacerations of 
important blood-vessels in the neighbourhood, or 
other injuries ; it is then termed a complicated dis- 
location. Dislocation is a rare accident in infancy 
and old age, because in the former the joint-ends of 
the bones are very flexible, and yield to violence ; 
while the aged skeleton is so rigid that the brittle 
bones fracture under force that would drive mature 
and stronger ones out of their sockets. Dislocations 
are most frequent between the ages of twenty and 
sixty. Persons with weak muscles, and lax, long 
ligaments, or those in whom the latter have been 
softened by inflammation of the joint, are predisposed 
to dislocation. The shoulder is far more frequently 
dislocated than any other joint in the body ; in the 
lower extremity the hip most often suffers. 

General Symptoms of a Dislocation . — After a blow, 
fall, or violent muscular exertion, a limb is found 
to have lost its natural mobility at the injured 
joint, though there may be some movement in ab- 
normal directions under examination ; there is great 
pain, and the shape of the part is changed ; but 
soon swelling ensues, and every distinctive mark 
about it is obscured. If left alone, or merely 
treated as an inflamed joint, the swelling gradually 
subsides ; but the immobility continues, the limb is 
crippled for months or years, when at last nature 
forms a new socket for the end of the bone, and 
some amount of useful motion is recovered. The 
proper shape of the part is never restored, but 
remains an eyesore to the patient, and a disgrace 
to the surgeon. _ 

The general treatment of dislocations consists in 
their reduction, or bringing the displaced bone back 
into its place. Its return is opposed by the muscles 
attached to it, these being stimulated to contraction 
by the pain of the operation, and by the ligaments 
surrounding the joint, which generally fix it in its 
unnatural position. Sometimes it is necessary to 
remove this spasm of the muscles, and in former 
days bleeding from the arm, emetics, the warm 
bath, Arc., were generally made use of; nowadays 
chloroform or ether attains the same ends, and 
renders the treatment of dislocations much more 
simple and humane than before the introduction ot 
anresthetics. , . , , 

Till about the year 1S70, reduction of disloca- 
tions was generally effected by means of extension. 
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When the surgeon is about to reduce a disloca- 
tion in this way, he fastens the part of the limb 
above the displaced bone or the trunk, so as to 
affoid him comber-extension ; he then pulls on 
the limb either with his hands, or with a bandage 
or skein of woisted attached to it. This he fixes 
by making a clovc-hitch 
. on it — i.e. two loops in 

\ 4 A opposite directions laid 

r/ll /[' \-A In together (see figure), 

V ( f'| M | if and slipping it up the 

(vi 14 kj r-l limb to the point desired, 

'*lV\ Jy wlieie a wet bandage 

sffp has previously been 

y,!\ \\ applied to give a firmer 

Yl Cf V\ JJ hold. In old-standing 
'■iSzQ' \trZy cases in the larger 

Clove-hitch. joints, the hands grew 

weary before tiie exten- 
sion had been kept up sufficiently long ; and it was 
often found necessary to adapt pulleys to draw 
upon the clove-hitch, as with them the traction 
could be made as strong as the surgeon desired. 
Sudden, forcible pulling is useless anil hurtful, the 
main object being merely to tiie out the muscles 
which resist the attempts at reduction ; when they 
are exhausted, the bone will generally slip back 
into its place with an audible snap. 

Of late years, however, reduction by extension 
has been to a very large extent given up in con- 
sequence of the general adoption of reduction by 
manipulation. This method, known it seems from 
ancient times, hut curiously neglected, consists in 
executing certain complex movements of the dis- 
located limb which eflect the return of the dis- 
placed bone to its socket by ingeniously utilising 
its unruptured attachments and evading the opposi- 
tion of the muscles, by fraud rather than by force. 
It is paiticulaily applicable to the hip, which, as 
it is commanded by the stiongest mass of muscles 
in the body, always presented the most formidable 
obstacles to the old method. The first paper on 
this subject which attracted general attention was 
by Dr Reid of Rochester, U.S. (1S51) ; and in 1SG9 
Piofcs--or Bigelow of Boston published a caieful 
and exhaustive discussion of injuries to the liip, 
with such full and clear directions for the manipu- 
lation method, as to secure its general adoption in 
the case of this joint by surgeons in this country 
as well ns in America. The method, however, had 
been described and used in France and elsewhere, 
though with less caie and piecision, in the earlier 
half of the 19th century. 

The class of persons called Bonesetteis (q.v.) 
almost invariably give the opinion, in cases of still 
joints brought to them, whether as the result of 
disease or injury, that ‘a bone is out;’ and if a 
regular practitioner has been treating tiie case, 
further say that ho has failed to detect it. They 
are almost invariably wrong in this opinion; for 
there are very few cases of dislocation not easily 
recognisable, at all events after the swelling follow- 
ing t lie accident has subsided. When, however, the 
foieiblo movements they employ succeed in improv- 
ing the condition of the joint,' their view is natu- 
i {illy adopted by the patient and his friends that 
they have leplaced the ‘bone.’ In most cases of 
, what really takes place is the ruptuie of 

Adhesions (q.v.) remaining attcr sprains or bruises 
in the neiglibouihood which limited and lcmlered 
painful the movement-, of the joint. 

Whenever a dislocation occurs, the nearest 
medical man .should be summoned, even should 
the mere displacement be rectified at once, because 
no siicli accident can occur without some tearing 0 f 
the Mitt parts ami it will depend on the after-treat* 
meat whether the joint will ever become useful 
again or not. It must al-o he lemcmbered that 


the sooner a dislocation is reduced the easier is the 
reduction. Since the introduction of amestlie.sia, 
however, and the subcutaneous division of tissues, 
manv ancient cases may be improved, and many 
crippled limbs restored to usefulness. 

Dislocation, or Fault, a term used in 
Geology to cliaiacterise certain displacements com- 
mon among rocks. Rocks have been fractured and 
displaced, or shifted along the line of breakage. 
Such faults may occur with or without distortion 
of the fractured rock-masses. Sometimes the 
fissure is smooth and close. In other cases the 
rocks are jumbled and shattered along the line of 
dislocation, and the fissure (sometimes several 
vards in width) is often filled with a breccia of 
blocks and debris forming what is termed fault- 
rock. The opposite walls of a fault are not in- 
frequently smoothed, polished, and marked with 
rectilinear strife, which are called Slickensides 
(q.v.), and similar markings frequently occur on 
the faces of the joints that invariably abound in 
rocks in the neighbourhood of faults. Dislocations 
are rarely quite vertical, their inclination from the 
vertical being called their hade. The diagram 
shows one of the simplest kinds of fault. The 
amount of vertical displacement of the beds is the 
amount of the throw, and is measured by protract- 
ing a line across the fault, from the truncated end 
of some particular bed, a, until it is reached by a 
peipendicular, AB, diopped from the other end of 
the selected stratum. All normal faults bade in 
the direction of downthrow, so that when a miner 
meets a dislocation, lie has only to look at the 
hade to ascertain at once whether lie must seek for 
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Diagram of Dislocated Strata. 

the continuation of the displaced seam at a higher 
or lower level. Thus, if he happened to woik the 
coal-seam, a, shown in the diagram, up to the dis- 
location at A, lie would see from the hade of the 
fault that the missing seam must he sought for at 
a lower level, and he would describe the fault as a 
downthrow or downcast ; whereas, if he reached 
the fault from the lower level, he would call it an 
uptlnow or _ upcast. Tlieie is another class of 
faults in which the hade' is not in the direction of 
downtlnow: these are termed reversed faults. 
They vaiely occur in strata which are not highly 
folded and plicated, hut in regions where the rocks 
give every evidence of great lateral crushing and 
squeezing, ns in true mountains of elevation, they 
are of common occui rence. Remarkable faults of 
this kind have been discovered in the north-west of 
Scotland. The inclination from the vertical of some 
of these faults is very gloat, in fact some approach 
horizontality, so that the strata on the high side 
overlie the locks on the lower side of the fault, like 
successive strata in a conformable series. One set 
of l ocks belonging to a low horizon lias been pushed 
horizontally over the surface of another set pertain- 
ing to a higher horizon for distances of 10 and 
even 20 miles. The amount of vertical displace- 
ment produced by normal faults mav van’ from an 
inch or two up to many thousand fe'et. Tims, the 
gloat fault between the Highlands and Lowlands 
of Scotland has a downthrow of not less than S000 
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feet, virile the similar dislocation between the 
Lowlands and Southern Uplands of the same 
country amounts in places to 15,000 feet. 

Dismal Swailil), measuring 30 miles from 
north to south by 10 in breadth, lies chiefly in 
Virginia, but partly in North Carolina. - In the 
centre is Lake Drummond, about 6 miles broad; 
elsewhere its dense growth of cypress and cedar has 
been greatly thinned, and part of the region has 
been s reclaimed. The tract is intersected by a 
canal connecting Chesapeake Bay and Albemarle 
Sound. 

DiSllinS, the name which Catholic tradition has 
attached to the penitent thief, while his impenitent 
comrade is styled Gesmas. 

Dismembered. See Dejiembke. 

Disorderly House. See Nuisance. 

Dispensaries are institutions for supplying 
the poor with medical advice and medicines. 
They are of two kinds, provident and free. The 
first' are excellent institutions for encouraging 
habits of thrift, and training the poor not to depend 
on medical charity. The members of provident 
dispensaries pay a few pence weekly, which en- 
titles them and their families to advice and medi- 
cine when necessary. The medical officer attends 
at the dispensary 'every morning to prescribe for 
those who call ; after a certain hour he goes the 
round of the district, and visits those who are too 
ill to attend at the dispensary. It is often neces- 
sary in starting these institutions that there should 
be certain honorary members paying a subscription 


but since the time of Innocent III. the pope alone 
can do so as a general rule, and bishops only in 
certain cases mentioned by the canon law, unless, 
indeed, they act as papal delegates. Papal dis- 
pensations, if .they are of a public nature, are 
granted through the Apostolic Dataria ; if they con- 
cern the secret tribunal of conscience, through the 
Penitentiary. Bishops, in the exercise of then- 
ordinary power, dispense from the proclamation of 
banns, from certain ‘ irregularities ’ which impede 
ordination, from clerical residence, &c. Many 
canonists add that bishops may dispense in press- 
ing cases, where recourse to the pope is impossible, 
and the approval of the pope may be certainly pre- 
sumed. Besides this, in virtue of faculties which 
may be obtained from the pope for five years at a 
time, a bishop can dispense from the law of abstin- 
ence from flesh-meat, from all the ecclesiastical 
impediments which make marriage unlawful, and 
from some of those which nullify' it, from most 
‘simple’ vows, &c. The vicar-general can dis- 
pense in very few cases, except by' commission of 
the bishop. During the vacancy' of a see, the 
bishop’s ordinary power of dispensation passes first 
to the chapter and then to the vicar-capitular. 
Parish priests, &c. have no power of dispensation. 
The Council of Trent (Sess. xxv. c. IS) requires 
that dispensations be given only for a ‘ just and 
urgent’ cause, after full consideration, and gratis. 
The last word, however, does not exclude the pay- 
ment of the statutory' fees. 

In the English Church, papal dispensations were 


cover the officer’s fee. Free dispensaries much 
resemble the out-patient department of hospitals, 
without the advantage of having wards to which 
the worst cases can be relegated. In Ireland, since 
1851, when the Irish Dispensaries Act was passed, 
every district has a dispensary, where the poor are 
entitled to advice and medicine on presenting 
tickets, which are distributed by relieving officers, 
guardians, &c. The first dispensary founded in 
Britain was the Royal General Dispensary, Bar- 
tholomew Close, London, opened in 1770. There 
are now over a hundred dispensaries in London, of 
which the greater number are provident ; and such 
institutions are numerous in many cities in Eng- 
land, America, and the colonies. See Hospital. 

Dispensation, tile remission of a law in a 
particular case bv competent authority. It is 
generally' admitted, even by the most extreme of 
the Roman Catholic canonists, that no dispensa- 
tion from the natural and moral law can be granted 
by any human power (Liguori, 'l'hcol. Moral, vi. 
1119). On the other hand, it is generally held 
that the pope can dispense from oaths and vows, 
because in this case the obligation is founded upon 
an act of free human will, which the pope may 
annul. Further, with regard to positive divine 
laws — i.e. with regard to things which are not 
, essentially' good or evil, but which God_ has been 
pleased to command or prohibit by' special revela- 
tion, it is held that the pope may declare^ that a 
particular case does not really' 


pleased to command or prohibit by' special re\ ela- 
tion, it is held that the pope may declare that a 
particular case does not really' fall under the law. 
For the rest, the pope may dispense from the general 
laws of the church. He may, e.g., allow a man to 
many his deceased wife’s sister, for the prohibition 
is derived solely from the church law, the Mosaic 
code, as such, having no authority among Chris- 
tians ; and, therefore, the supreme authority in the 
church may' dispense from it. Of such dispensations 
the most noteworthy' was that allowing Henry \ ill. 
to marry Catharine of Aragon. In the earlier periods 
of church history, bishops and provincial councils 
also dispensed from the general law of the church, 


for marriage, and the bishop of the diocese may' 
dispense a clergyman from residence, or grant 
him leave to hold more than one living. 

In civil matters, the dispensing power of the 
crown, grossly abused by James II., was abolished 
by the Bill of Rights, and the sovereign’s power 
of pardoning criminals is the sole form of it which 
is left. ' 

The term dispensation is also used in Mosaic or 
Jewish dispensation, Christian or gospel dispensa- 
tion, for the systems of rights and duties imposed 
by Providence' under the Old Testament economy 
and that of the New respectively. 

Dispersion. The refractive index of a trans- 
parent medium is different for different kinds of 
light. Thus, when white light passes through a 
given prism, the rays of different refrangibility of 
which it is composed are bent by different amounts 
from their original common direction. They are 
said to be dispersed. The dispersion for the given 
prism depends upon the difference of the refractive 
indices of the extreme rays of the visible spectrum. 
It varies with the substance and the angle of the 
prism. The relative breadth of any two parts of 
the spectrum varies with the substance of the 
prism. This constitutes the so-called irrationality 
of dispersion. In general, rays of short wave- 
length are more refracted than rays of long wave- 
length, but in some refracting media this law 
breaks down in part. This is known as anomalous 
dispersion. The term false dispersion is applied 
to the scattering of light by reflection from motes 
suspended in a transparent medium. See Light. 

Displayed, a heraldic term used to describe , 
the position of an eagle or other bird with its wings 
expanded. 

Disposition, in the Law of Scotland, is a deec 
of conveyance and alienation, which transfers a 
riffiit to property, either heritable or movable, i lie 
most common form of disposition is that which con- 
veys heritage from a seller to a purchaser. Dis- 
positions of movable subjects are also know n 
in practice. Another form of disposition is the 
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general disposition and settlement, which is used to 
settle the whole succession to an estate including 
both heritable and movable property. A\ hen such 
a succession is settled by a conveyance to trustees 
with specified powers, the deed is called a trust- 
disposition and settlement. All these deeds have 
a form, similar, indeed, but varying accordui" to 
the nature of the property conveyed and its destina- 
tion. For disposition in security, see Heritable 
Securities. 

Disputation, ail exercise of logical and dia- 
lectic skill, in which one party advanced an argu- 
ment, and the other sought to refute it. Challenges 
to such exercises were often issued — e.g. at Pans 
in 1577, by the ‘ Admirable ’ Crichton. Memorable 
religious disputations were those between Knox and 
Kennedy (1502), and between Laud and Fisher 
the. Jesuit (1623). The practice survives as an 
academic form. 

D’Isracli. Isaac, man of letters, was bora at 
Enfield in 1700, the only son of Benjamin D’lsraeli 
(1730-1810), a Jewish merchant, who in 1S01 was 
made an English citizen. Isaac was educated at a 
school near Enfield, and for two years at Amster- 
dam under a freethinkin" tutor; in 1782 he 
returned home, bent on authorship. He published 
two i olumes of verse and seven romances ; but his 
Curiosities of Literature (0 vols. 1791-1834), the 
fruit of much reading at the British Museum, 
showed his forte to lie not in creative literature, 
but in the illustration of history and literary char- 
acter. To this he devoted himself with much 
success, his chief other books being Calamities of 
Authors (1812-13); Quarrels of Authors (1S14); 
Commentaries on the Life and Reign of Charles I. 
(5 vols. 1S28-30), which won him the honour of 
D.C.L. from Oxford ; and Amenities of Literature 
( 1840). Though somewhat slipshod and iuaceurate, 
they are pleasant, readable works, and gained for 
their author the friendship and admiration of 
Byron, Scott, Southey, Moore, Buhver Lytton, 
and Uogei-s, the last of whom observed, with his 
usual sneer : ‘ There ’s a man with only half an 
intellect who writes books that must live.’ In 1802 
Isaac D’lsraeli married Maria Basevi ( 1775-1847), 
and by her he had one daughter and four sons, 
the eldest the famous statesman, Lord Beaconsfield 
(q.v.). Always a lax observer of the Jewish faith, 
he broke with the synagogue in 1817, and had all 
his children baptised. In 1S29 he removed from 
Bloomsbury Square to Bradenham House, Bucks, 
where, after nine years of blindness, he died 19th 
January 1848. See, prefixed to the 1849 edition 
of the Curiosities, a memoir by Lord Beaconsfield, 
who also published a collected edition of his works 
(7 vols. 1858-59). 

Disruption. See Free Ciiurcii of Scot- 
laxd. 

DlSS. a market-town of Norfolk, on a risin tr - 
ground above a mere of 5 acres, 19 miles SSW. of 
Norwich. It has a good Perpendicular church, 
with a tine peal of bells, of which, early in the 
10th century, John Skelton w;is the unholy rector, 
lhe old weaving trade has long been a thing of the 
past. Pop. (1831)2419; (18SJ)3S45. 

Dissection. Sec Axatomy. 

Dissection Wounds. The practical study 
of anatom v is attended with certain dangers, wliicli 
however, during the last half-century have been 
much lessened. Ihe atmosphere of tile dissecting, 
room, now comparatively pure by the application 
of proper ventilation and other sanitary measures 
was, a generation ago, too commonly loaded with 
noxious emanations which more or' less poisoned 
the mood of tho-e who contimionMr inhaled it and 
consequently produced nausea, sickness, diarrhcea 
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a bad taste in the mouth, and other symptoms. 
Dissection wounds, which are always attended 
with a certain amount of risk, were rendered more 
dangerous by the low state of the system, induced 
by tlie depressing iniluenee of the surrounding air. 
Now, probably in consequence partly of the purer 
air, and partly of the general and extensive use of 
antiseptic injections into the vessels of the subjects 
to be dissected, it rarely happens that severe symp- 
toms follow a cut or puncture; it is in cases of 
post-mortem examinations, undertaken soon after 
death from erysipelas, pyaemia, and allied diseases, 
that there is most danger of a wound leading to 
serious consequences. \Vhen, however, a wound 
occurs during dissection, the wounded part should 
be tightly ligatured and encouraged to bleed freely, 
or if there he no bleeding, should he sucked, and 
then freely touched with carbolic acid or some 
other caustic. Such wounds, like any others, may 
be followed by irritation, suppuration, &c., without 
serious consequences. But if dangerous poison lias 
been absorbed, and is going to act, the patient 
begins to have a feeling of general illness in less 
than twenty-four hours. He is low-spirited, faint, 
and chilly, and often complains of nausea. Then 
come rigors, intense headache, rapid and sharp 
(but weak) pulse, a coated tongue, vomiting 
(sometimes), and great restlessness. The general 
symptoms increase in severity, the breathing 
becoming difficult, the pulse very rapid and 
weaker, the tongue dry, brown, and often tremu- 
lous when protruded, and the skin more or less 
yellow. The case may terminate fatally' at or 
before this stage ; or abscesses may continue to 
form, from which the patient may more slowly 
sink ; or if lie survive, the arm may remain stiff 
and useless, or some of the fingers may be de- 
stroyed by gangrene. The treatment, both general 
and local, is similar to that of Pyaemia (q.v.) ; and 
see Poisons. 

As a precautionary measure in post-mortem 
examinations, the surgeon, especially if he he out 
of health, or if the patient have died from a disease 
of an erysipelatous character, should thoroughly 
anoint his hands with lard. Very thin india-rubber 
gloves have been recommended as a- safeguard to 
dissectors ; but they have not been found to 
answer, probably from the constraint to which 
they subject the action of the lingers. 

Dissenters. See Noxcoxformists. 

Dissepiment, in Botany, the partition between 
two Carpels (q.v.) in an ovary or fruit composed of 
a number of carpels. See OVARY. 

Dissidents is a general term for dissenters in 
various countries, hut has been specially used of 
the Polish 11011 -Catholics or dissidentes — Lutherans, 
Calvinists, Greeks, and Armenians (not, however, 
including Anabaptists or Socinians ). 

Dissolving Views are pictures painted upon 
glass, and made to appear of great size and with 
great distinctness upon a wall by means of a magic 
lantern with strong lenses and an intense oxy- 
hydrogen light, and then — by removal of the glass 
from the focus, and gradual increase of its distance 
—apparently dissolved into a haze, through which 
a second picture is made to appear by means of 
a second slide, at first with a feeble, and after- 
wards with a strong light. Subjects are chosen to 
which such an optical illusion is adapted, such as 
representations ot the same’ object or landscape at 
different periods. 

Dissonance is a combination of musical sounds 
which produces heats. See Souxd, Music. 

Distaff, the staff on which the fiax or wool is 
fastened, and from which the thread is drawn in 
spinning by hand. See Spixxixg. 
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human genius, and no grateful disciple has appeared to 
vindicate the rights of the alleged legislator of science. 
Even Newton, who was born and educated after the 
publication of the Novum Organon, never mentions the 
name of Bacon or his system, and the amiable and 
indefatigable Boyle treated him with the same dis- 
respectful silence. When we are told, therefore, that 
Newton owed all his discoveries to the method 
of Bacon, nothing more cat, be meant than that he 
proceeded in that path of observation and experiment 
which had been so warmly recommended in the Novum 
Organon; but’ it ought to have been added, that 
the same method was practised by his predecessors— 
that Newton possessed no secret that was not used 
by Galileo and Copernicus— and that he would have 
enriched science with the same splendid discoveries 
if the name and the writings of Bacon had never been 
heard of. 


Lord Macaulay’s epitaph on an English Jacobite 
(see page 429 of this volume) was much admired 
by Sir David Brewster, but he was dissatisfied 
with the want of Christian resignation expressed 
in it, and he wrote the following imitation — not 
much inferior to Macaulay. 

Epitaph on a Scotch Jacobite. 

To Scotland’s king I knelt in homage true, 

My heart— my all I gave— my sword I drew : 

For him I trod Culloden’s bloody plain, 

And lost the name of father ’mongst its slain. 

Chased from my hearth I reached a foreign shore, 

My native mountains to behold no more— 

No more to listen to Tweed’s silver stream— 

No more among its glades to love and dream, 

Save when in sleep the restless spirit roams 
VWiere Melrose crumbles, and where Gala foams 
To that bright fane where plighted vows were paid, 

Or that dark aisle where all 1 l ove d was hid ; 

And yet methouglit I’ve heard heath Term’s walls 
The fevered pulse of Foyers' wilder falls, 

Or seen in Tiber’s wave my Leader flow, 

And heard the southern breeze from Eildon blow. 
Childless and widowed on Albano’s shore, 

al J cx ^ e life’s dream was o’er — 

I ill God, whose trials blessed my wayward lot. 

Gave me the rest-tlic early grave-I sought : 

W,>u" ;r mC ’ ° , Cr vm th S j ark ™le, the strifeless shore, 

\ ith uife, and child, and king, to part no more, 

O patriot wanderer, mark this ivied stone, 

Learn from its story what may be thine own : 

Should tyrants chase thee from thy hills of blue, 

And sever all the tics to nature true 
' ^hoken heart may lical in life’s last hour 

h power 2 E ia SU ltS throbs > and fa ith exert her 
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In electricity and magnetism valuable dis- 
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son the bare rudiments 0 f education ’ He was 
apprenticed to a bookbinder, and early beman to 
rnake experiments m ebemistry and electricity 
He had attended Sir Humphry Davy’s leefures' 
and taken notes which he transmitted to I; 
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before the Royal Society — a work which was con- 
tinued to 1856, and afterwards published separately 
in four volumes. For many years he gave lectures 
at the Royal Institution, which were highly popu- 
lar from the happy simplicity of his style and his 
successful illustrations. His publications on physi- 
cal science are numerous. In 1835 a pension was 
conferred on Faraday. At first, it is said, Lord 
Melbourne, then premier, denounced all such 
scientific pensions as humbug, upon which Fara- 
day wrote to him : ‘ I could not, with satisfaction 
to myself, accept at your lordship’s hands that 
which, though it has the form of approbation, is 
of the character which your lordship so pithily 
applied to it.’ Lord Melbourne explained, and 
the pension was granted. Faraday was a simple, 
gentle, cheerful man of genius, of strong religious 
feeling * and unassuming manners. . His Life and 
Letters, by Dr Bence Jones, two volumes, 1869, 
and Faraday as a Discoverer , by Mr Tyndall are 
interesting works. The latter considers Faraday 
to have been the greatest experimental philosopher 
the world has ever seen, and he describes his 
principal discoveries under four distinct heads or 
groups— magno-electric induction, the chemical 
phenomena of the current, the magnetisation of 
light (‘which, says Tyndall, ‘I should liken to 
the Weisshorn among mountains— high beautiful 
and alone’), and diamagnetism. Famdajr used to 
say that it required twenty years of work to make 
a man in physical science ; the previous period 
being one of infancy. When lecturing before a 
private society on the element chlorine, Faraday, 
as Professor Tyndall tells us, thus expressed 
himself with reference to the question of utility : 
Before leaving this subject I will point out the 
history of this substance, as an answer to those 
« ww e ' n - the sa >' in S t? every new fact, 

« - 1S ,l tS use ' C Franklin says to such.' 

What is the use of an infant?” The answer of 
the experimentalist is, “Endeavour to make it 
useful. 

From * Chemical History of a Candle \* 

What is all this process going on within us which we 
cannot do without, either day or night which is so 
provided for by the Author of all tilings, that He has 
arranged that it shall he independent of a ll w m ? Tf 
restrain our respiration, as we can to a certain extent 
we should destroy ourselves. When we are asleep the 

°Xthem r ^ p li ratIOn ’ an l th l ? arts H,at associated 
with them, still go on with their action so necessary is 

this process of respiration to us, this contact of air with 
the lungs. I must tell you, in the briefest possible 
manner, what this process is. We consume food - the 
food goes through that strange set ofvessek andorJms 
within us and is brought into various parts of the sysfem 
mtothe digestive parts especially; a n( j altcrnatelv the 
portion which is so changed is carried through our Iuntrs 
by one set of vessels, while the air that we inhale and 
exhale is drawn into and thrown out of the lungs by 
another set of vessels, so that the air and the food^ome 
close together, separated only by an exceedinclv tldn 
surface : the air can thus act upon the blood 5 hv fhi<s 
process, producing precisely the same results in kind as 
we have seen in the case of the candle. The candle 
combmcs with parts of the air, forming carbonic acid 
and evolves heat ; so in the lungs there icuT- ~T • ’ 

wonderful change taking place. ^The'air entering""^ 

to up°t'h?ri E ^ll'fomf”nd um4Td1r„« n s S ’ 0 7X <: ” d - ca V ( l u ^ 
vath ccrir " n 
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'Distemper (Fr. ddrcmpc, from detremper, ,‘to 
moisten;’ ltal. tempera), a method of painting in 
which opaque colours are mixed with water and 
sucli glutinous substances as size, white of egg, the 
sap of the iig-tree, &c., and applied to a smooth 
surface of dry plaster or gesso, spread commonly 
upon wood, but sometimes upon canvas. It is a 
process of great antiquity ; and it was the ordinary 
method by which the early Italian and Flemish 
painters produced their easel-pictures (see Paint- 
ing). Such works, when they have been after- 
wards oiled or treated with an oil-varnish, are fre- 
quently difficult to distinguish from oil-pictures. 
It is to be distinguished from Fresco (q.v.), in 
which the colours are applied to a fresh damp 
surface of plaster, with which they become incor- 
porated. Distemper is now most commonly em- 
ployed for scene-painting. 

Distemper is a typhoid inflammation affecting 
the mucous membranes of young dogs, and resem- 
bling in many respects the strangles of young horses, 
and the scarlatina and other such complaints of 
children. Like these, it is generally contagious, 
occurs only once in a lifetime, runs a definite course, 
is accompanied by low fever and debility, and is 
most successfully treated by good nursing and 
attention to diet and regimen. It is divided into 
five different forms — catarrhal, pneumonic, intes- 
tinal, hepatic ( known as yellows), and nervous. 
The catarrhal always accompanies and frequently 
precedes -the other forms. The eyes are red or 
yellow, weak, and watery ; the nose dry and hot ; 
draughts of air or movements of the animal readily 
excite sneezing or cough ; there is dullness, fever, 
and, loss of appetite. The thickened slimy mucus 
which the inflamed membrane after some days 
secretes, accumulates about the eyes and nostrils, 
and lodging in the bronchial tubes, prevents the 
free ‘access of air and the proper purification 
of the blood. Hence ensue distressed breathing, 
increasing weakness, and symptoms of nervous 
disturbance, such as staggering gait, chorea, and 
fits. All dogs are liable to distemper, but the 
delicate and Highly bred varieties suffer most 
severely, and amongst them the mortality is 
very great. Bleeding, physicking, and all irritat- 
ing and reducing remedies, must be carefully 
avoided, and a good dry bed in a comfortable 
airy place provided. The stomach, which is gener- 
ally overloaded, should be relieved of its contents 
by an emetic, which, for an ordinary sized English 
terrier, may consist of two grains each of tartar 
emetic and ipecacuanha, with eight or ten grains 
of common salt, given in a wine-glassful of tepid 
water. If no effect is produced, the dose must 
be repeated in twenty minutes. Constipation, if 
present, should be corrected by half an ounce each 
of castor and olive oil, to which, in large dogs, a 
few "rains of gray powder is a useful addition. The 
febrile symptoms, if acute, may be alleviated by 
giving four times daily, in cold water, five drops of 
laudanum, and five grains each of nitre and hypo- 
sulphite of soda. Distressed breathing will be 
relieved by applying to the chest and sides, for an 
hour or two continuously, a thick flannel cloth, 
wrung at short intervals out of hot water. The 
throat may also be rubbed with hartshorn and oil, 
and the nostrils sponged and steamed occasionally. 
Give frequently, and in small quantities at a time, 
milk and bread, or any other such simple and 
digestible food ; and when recovery, is tardy, and 
weakness ensues, endeavour by nursing, tonics, 
and stimulants, to support the strength. See 
Management and Diseases of the Dog, by J. "Wood- 
roffe Hill (new ed. Lond. 1881 ). 

The term distemper is sometimes applied to In- 
fluenza in horses, and epizootic Pleuro-pneumonia- 
(q.v.) in cattle. 


Disticll (Gr. distiehos, ‘ consisting of two rows’) 
is the classical name given to any two lines, but 
especially to a hexameter and pentameter, making 
complete sense, the character of which is seen in 
the following well-known example by Schiller : 

Im Hexameter steigt lies Springquells flussige Saule, 

Im Pentameter drauf filllt sie melodiscli lierab ; 

which was thus Englished by Coleridge : 

In tlie hexameter rises the fountain's silvery column, 

In the pentameter aye falling in melody back. 

It was much used by the Greeks and Homans as a 
vehicle for the expression of single thoughts and 
sentiments ; and hence became almost exclusively 
employed for the classical epigram. The greater 
poets of modern Germany, as Goethe and Schiller, 
have also shown a fondness for the distich, and 
remarkable skill in its use. A collection of moral 
maxims in Latin, ascribed to a certain Dionysius 
Cato (q.v.), are called Disticlia, and were highly 
popular during the middle ages. 

Distillation is the name given to the process 
of applying heat to a liquid, or, it may be, a solid, 
in order that certain constituents may pass away in 
vapour, and, by suitable arrangements, be obtained 
in the form of a liquid. "When the vapour does not 
condense as a liquid, but only as a fine dust or 
flour, the process is called Sublimation (q.v.). The 
natural evaporation of water, by the heat of the 
sun, or warm air currents, the ascent of the vapour 
into the colder regions of the atmosphere, and the 
condensation there into clouds and mists, with the 
subsequent rain-shower, form together the grandest 
example of distillation. The apparatus for artificial 
distillation essentially consists of three parts, the 
Still (or Retort, q.v.), Condenser, and Receiver. 
The still is made of glass, copper, iron, or earthen- 
ware, according to the nature of the substances 
to be placed in it. In experimental chemical 
work, glass is almost the only material admis- 
sible, while in the preparation of alcohol from 
grain, copper-stills are connnonty employed. The 
condenser is made in an infinity of forms, the 
object being to condense the vapours disengaged 
from the still as rapidly and effectually as 
possible. For this purpose it is important that 
the condenser shall expose a large surface to the 
cooling medium, water or air. Owing to its rapidity . 
in conducting heat, and the thinness of pipes made 
of copper, this metal is generally employed in the 
construction of condensers. "Whatever the form, 
the principle is the same — viz. that the hot vapours 
pass through a tube or vessel surrounded with cold 
water, which running in a constant stream, passes 
away more or less warm after it has done its work. 
The receiver merely consists of a suitable vessel in 
which to receive the distillate. As the forms of 
apparatus are capable of infinite variety, so the con- 
ditions of distillation are innumerable; the best 
defined types going under the names of Fractional 
Distillation, Destructive Distillation, and Distilla- 
tion in Vacuo. 

In Fractional Distillation a mixture of liquids 
having different boiling-points is put in the still 
and heat is applied. If the vapours were allowed 
to pass over together and the distillate to be 
received in a single receiver, it is evident that 
nothing would be gained ; for the different liquids 
would re-mingle in the receiver. If, however, the 
temperature be raised very slowly, and especially 
if tlie vapour requires to rise through a high 
head, or tube, before passing into the condenser, 
it will be found that the more volatile liquids 
pass over first in a state of comparative purity, 
and while the others follow as the heat Is in- 
creased. If the receiver be frequently changed, a 
series of fractions, or portions of liquid, are obtained, 
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corresponding to the different substances present in 
the still. For example, if a mixture of glycerine, 
water, alcohol, chloroform, and ether were distilled, 
the ether would distil first, then the chloroform, next 
the alcohol, amt lastly, the water, while nearly all 
the "Ivcerine would be left behind. This then is 
fractional distillation. 

Destructive Distillation, or Dry Distillation as 
it is sometimes called, is best exemplified when 
coal is heated in an iron still or retort, as in 
the manufacture of gas. Now, in coal there are 
only traces of moisture capable of distillation, but 
when strongly heated, the coal is destroyed, or 
decomposed, and a large number of substances distil 
over, some of which, like lighting gas, are perma- 
nently in the gaseous state, others like Creasote 
(q.v. j are liquid, while others, sucli as naphthaline; 
are solid bodies at the ordinary temperature. Here 
no distillation takes place until the substance 
heated is destroyed, lienee the term destructive 
distillation. Further examples ave the distillation 
of wood in close vessels, at a red heat, when char- 
coal is left in the vessel, and wood -vinegar, wood- 
spirit, tar, Sec. pass over in vapour, and are con- 
densed ; and the heating of bones in similar re- 
torts, when animal charcoal is left in the retort, and 
Dippers animal oil distils over. See Charcoal, 
Coal-tar, and Ditpel’s Animal Oil. 

Distillation in Vacuo. — When water is heated in 
a kettle it eventually boils, and if a thermometer 
lie plunged into it, tile mercury is seen to remain 
stationary at a temperature of about 212’ ( 100° C.). 
It will be noticed, however, that when the baro- 
meter is low, the temperatuve of tlve boiling water is 
somewhat below 212’ (100° C.}, and that when the 
barometer is very high, the temperature is also high. 
On the summit of Mont Blanc, it is found that 
water boils at about ISO’ (S2’ C. ) ; while in a vessel 
from which the air has been removed by an air- 
pump, it continues to boil even when the tempera- 
ture falls down to the freezing-point (see Boiling.) 
There are many substances which are injured by 
heat, such as extract of malt and sugar, and when 
solutions of these bodies require to he evaporated 
on a large scale, they are always distilled in vacuo, 
so that the water may he removed without unduly 
heating the vessel. 

_ There is another very interesting method of dis- 
tillation whereby liquids which, alone, cannot be 
distilled without decomposition, are made to distil in 
presence of the vapour of some other liquid. Thus, 
glycerine is not, practically speaking, capable of 
being distilled, but when heated with liigh-pressure 
steam, it readily distils over, and can thus be 
purified. The great object' of distillation is purifica- 
tion, and in the manufacture of the fragrant volatile 
oils of lemon, lavender, &c., it is necessary to distil 
them along with water so as to avoid overheating 
of the oils, and consequent injury.. Not only is the 
flavour improved by this treatment, but tliey distil 
at a lower temperature along with water than when 
alone. The term distillation in excise language 
refers to the distillation of alcohol alone. For 
information on this subject, see Fermentation, 
Alcohol, Brandy, Gin, Spirits, and especially 

IIISKY; under which latter head the subject o’f 
the duties payable and of illicit distillation are 
abo treated. 

Distilled Hater is tile condensed product 
obtained by the distillation of water. All natural' 
waters, even rain-water, contain certain saline 
matters (common salt, Sec.) in a state of solution, 
from which they can only he completely freed by the 
TO-s of distillation. The characteristics of dis- 
tilled water are, that it possesses a mawkish, insipid 
taste, without odour or colour, and when evaporated 
to drviies.-. in a ve— el, it ought to leave no residue. 
L itless very specialty prepared, it is sure to contain 

traces of free ammonia, and, when this is the case, 
it is liable to form a green vegetable growth in any 
hottle containing it. The other properties of dis- 
tilled water will be noticed under Water. 

Distilled Waters is the name for wliat is obtained 
by distilling water along with the parts of plants 
containing essential oils. Rose-water and lavender- 
water are familiar examples. 

Distinguished Service Order. This order 
was instituted by roval warrant on 6th September 
1SS6 for rewarding the distinguished services of 
naval and military officers who have been honour- 
ably mentioned in despatches. Foreign officers who 
have been associated with 

British forces in naval and g|gggg|gg|||| > 

uulitfii j opeiations *11 g 

rA i m* hi r> n.s h on ornrv mem- 

hers of the older. The dh 

Companions of the order 

rank immediately after ys W/' 

those of the Order of the ji J.(( 

Indian Empire. The 

Sovereign is Jiead of the 

order. The badge con- i in 

sists of a gold cross, 

enamelled white, edged X/' 

gold, having on one side WpSyi 

in the centre, within a dp jK 

wreath of laurel enani- 

elled green, the imperial 

crown in gold upon a red enamelled ground, and on 
the reverse, within a similar wreath and on a 
similar red ground, the cipher Y.R.I. ; and it is 
suspended from the left breast by a red riband, 
edged blue, of one inch in width. 

Dis'toinum. See Fluke. 

Distortion. When any body is subjected to 
the action of a deforming force, or stress, the 
corresponding deformation, or strain, is sometimes 
termed a distortion. In this limited sense the term 
is frequently used in treatises on elasticity. • The 
definition would almost indicate some relation, 
between a distortion and the force causing it. Such 
relation was first given by Hooke (1635-1703) in 
he law which bears Iris name : Distortion is pro- 
portional to the distorting force. Tlius, for ex- 
ample, if a plank of wood supported at each end 
be deflected at the middle through a certain space 
by the placing there of a given weight, twice the 
weight will give twice the deflection, and so on. 
See E lasticity. 

Distrain. See Distress. 

Distress, in English law, is the common-law 
remedy by which a man may enforce payment of 
rent or other duties, or may impound another’s 
cattle trespassing upon his land. Distress is de- 
fined as the taking of a personal chattel out of the 
possession of the wrong-doer into the custody of the 
party injured, without process of law. Distress 
was formerly an incident of ail feudal sendees, such 
as suit of court, and fealty : it was also used to 
compel obedience to the old ere of a court leet. In 
modem days, distress is practically enforced chiefly 
for non-payment of rent, for non-payment of rates 
and penalties, and upon cattle straying upon land 
not belonging to their owner. Cattle so straying 
may be impounded and retained as security till 
their owner make satisfaction. Distress for'rates 
and penalties is allowed bv the statutes imposing 
them. In this species of distress, and distress for 
non-payment of rent, the articles are not merelv 
kept as security, but may be sold to pav the amount 
due. _ Whatever goods the landlord ‘finds on the 
premises, even goods belonging to a stranger (not 
being a lodger), may be distrained; but animals 
futv natural, and goods delivered to the tenant 
by way of trade (as horses in a smithy, garments 
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at a tailor’s), may not be taken. Lodgers’ goods 
are protected against distraint by an Act of 
1871 ; bedding, wearing apparel, and tools or 
implements of trade to the value of £5 are also 
protected. Under the Law of Distress Amend- 
ment Act, 1888, distress can only be levied by 
a certified bailiff. A landlord may, by a statute, 
11 Geo. IT. chap. 19, distrain goods fraudulently 
carried off the premises ; and by the same statute 
he may, with the i assistance of the peace-officer 
of the parish, break open doors to obtain the goods 
so removed. — In the American Union, some of the 
states have abolished distress, as being harsh to 
the tenant, and unjust in favouring the landlord 
over other creditors. 

In Scotland, the term distress was formerly in 
use ; the right to lay hold of straying cattle and 
the landlord’s right of hypothec are analogous to 
the English law. 

D’Istria, Dora. See Ghiica. . 

Distribution, in Political Economy, refers to 
the method in which the products of industry' are 
shared among the people concerned. The methods 
of distribution have varied and do vary in accord- 
ance with the state of social development. They' 
depend on legal as well as on economic conditions. 
They depend mainly on the ideas and institutions 
which prevail with reference to property in the 
three requisites of production — viz. land, labour, 
and capital. In countries where slavery' prevailed, 
the slaveholder, as the owner alike of land, labour, 
and capital, disposed at liis pleasure of the entire 
product of industry. Under the feudal system, by' 
which the cultivator was attached to the soil and 
had a fixed interest in it, he was obliged to 
render to his superiors dues in labour, in kind, 
and latterly’ in money, which were fixed by custom 
or authority'. Where the system prevails of culti- 
vators owning the soil, as it does in America, 
and among the peasant proprietors of the European 
continent, the owner, inasmuch as he unites in 
his own person land, labour, and capital, disposes 
of the entire product, except sucn portion as 
may be claimed by' the money-lender. In cases 
where the state owns the land, the cultivator pays 
a rent or tax to the government, and retains the 
remainder. The metayer system still exists in 
Italy, the owner advancing the land and stock (in 
whole or in part), and receiving from the cultivator 
a fixed share of the produce, generally' one-half. 

In Great Britain, and to a large extent in other 
countries with a highly developed industry, land, 
labour, and capital are supplied respectively by 
three different classes of persons, and their share in 
the produce is determined by' free competition. The 
classical political economy' of England may be 
defined as a description and analysis of such an 
economic condition of society'. It claims to be a 
science only in so far as the competitive system 
prevails. The landlord’s share in the produce thus 
determined is called rent ; that of the capitalist and 
employer is designated as interest, profit, earnings 
of management, &c. ; the labourer’s share is wages. 
It should be pointed out that under such a system 
the central function in distribution, as well as in 
production, rests with the employer. As he origin- 
ates and controls the productive process, so in the 
distributive process he settles with landlord and 
labourer, ancl then disposes of the produce. If the 
employer operates in whole or in part with bomnved 
capital, interest on that capital must also be de- 
ducted from his share of the produce. All these 
claims satisfied, the amount of his share will depend 
on his success in disposing of the product. 

' Whatever the arrangeijiGnts regarding property 
and the distribution of the fruits of industry-may 
be, account must be taken of the share claimed 
■ 15S 
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by the government iu the form of taxes, for the 
maintenance of army and navy and other means of 
defence, for justice and police, and for education, 
&e. Some sections of . the so-called professional 
classes are from this source paid for services 
rendered to the state. But the clerical and teach- 
ing professions derive their income more or less 
from corporate property, while the legal and medical 
professions obtain their share of the distribution 
mostly' from the services they render to private 
individuals. 

It is now’ admitted that economists have be- 
stowed excessive attention on production, to the 
neglect of the problem of distribution. But the 
reproach has a much wider application than to 
economists merely', for it may generally’ be said 
that while modern communities have enormously 
increased then- productive forces, they' have not yet 
solved the problem of distribution. The enormous 
inequalities of distribution are a danger felt by 
all thinking men. It is a question which is 
more and more challenging the attention of states- 
men and economists. An economic sy’stem can be 
satisfactory' only when a high standard of produc- 
tion finds its complement in a reasonable and equit- 
able distribution, supplying to the mass of the 
citizens the means for their due physical, intellec- 
tual, and moral development. Merchants,; whole 
sale and retail, are said to effect the distribution of 
manufactured products, acting as middlemen be- 
tween the manufacturer and consumer. For a 
special method of seeking to secure the equitable 
distribution of profits amongst those who earn 
them, see Co-operation. 

Distribution. See Geographical Distri- 
bution. 

District of Columbia, a district of the 
United States, containing the federal capital, 
is bounded on the west by the copyright isso iu u.s. 
river Potomac, and on all other ijy J. b. uppincott 
sides by the state of Maryland. company. 

It originally' contained 100 sq. miles, and embraced 
lands on both sides of the Potomac, the portion 
east of the river (61 sq. miles) being ceded to 
the general government by Maryland, and that 
west of the river (36 sq. miles) by' Virginia in 
17S8-89; the latter section, however, was retro- 
ceded to Virginia in 1846, and the present district, 
containing the cities of AVashington (q.v.) and 
Georgetown (q.v.), has an area of 64 so. miles. 
The federal city', afterwards called AVashington, 
was laid out from a plan furnished by' Major 
L’Enfant, and the public buildings were erected 
and completed before December 1S00, when the 
seat of government w'as removed hither from 
Philadelphia. In 1814 the British burned the 
Capitol, AA'Iiite House (the president’s residence), 
and executive buildings, besides much private 
property, the total damage being estimated at 
.82,500,000. The district remained an unorganised 
territory', under the sole government of congress, 
up to the year 1871, although it bad a county- 
organisation, and tlie turn cities held charters for 
their local government ; a congressional committee 
each session recommended such legislation and 
appropriations as were deemed needful for it. An 
Act passed in 1871 organised a territorial govern- 
ment, and provided for a governor to be appointed 
by the president, and approved by' the senate ; for 
a secretary', appointed by' the president ; and for 
the election of a delegate to congress, to serve for 
tw'o y'ears. There was also a legislature, with 
eleven councilmen appointed by the president, and 
twenty-two delegates chosen by the people. In 
1878, how'ever, congress placed the whole control 
and government of, the district in charge of three 
commissioners, appointed l>y r the president and 
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approved l>v the senate. These have full power to 
make all appointments to absolutely all oifices m 
the cities and district ; the citizens have nothing to 
say in relation thereto, nor is a vote given to them 
either in district or national affairs. 

-There are a number of suburban villages spnng- 
i in" up in the district, and the real estate is increas- 
i in" in value very rapidly. Among institutions of 
note outside the capital are the boldiers Home, 

3 miles to the north (with grounds covering 500 
acres, endowed with §118,719 remaining in 1 Sol of 
the sum levied on the city of Mexico), to which 
each private soldier in the United States army pays 
a small tax of twelve cents a month ; the_Columbia 
Institution for the Deaf and Dumb (185/), whose 
collegiate department ( 1864) admits students from 
all parts of the United States; and the govern- 
ment hospital for the insane, about a mile from 
the city, with accommodation for a thousand 
patients, drawn from the army and navy, and 
from the District of Columbia. Pop. of the dis- 
trict (1S00) 14,093; (1850) 51,6S7; (1870) 131,700; 
(ISS0) 177,024; (1S85) 203,459. 

Ditch, in Agriculture, is a trench usually made 
along the'sides of fields, so that all the drains may 
he led into it, or along the top of a field to divert 
surface water. A hedge is often planted along 
the side, and the two form a better fence for 
cattle. In cold undrained lands, the earth thrown 
out of the trench forms a mound of dry earth, 
which is particularly serviceable for the growth of 
thorn-hedges. Accordingly, this is the common 
mode adopted in planting hedges in such districts, 
where the subsoil is often close, tenacious, and not 
well suited for their growth. Various forms of 
ditches arc made; sometimes a double ditch is 
adopted, and the hedge planted between. In 
arable lands, however, since the general use of 
small and large pipes, ditches have in many cases 
been converted into underground drains, which 
has effected a great saving of land, as well as 
giving to the fields a tidy appearance, and often 
a more convenient form. See Drainage. 

Ditliyviunlnis, originally a surname of Diony- 
sus, of uncertain derivation and meaning, was 
subsequently applied to a species of lyric poetry 
cultivated more particularly at Athens' and char- 
acterised by loftiness and vehemence of style, 
which, however, at a later period, degenerated 
into bombast and extravagance. The Dithyram- 
bus was originally a passionate hymn, sung % one 
or more revellers to the music of a flute ; but Avion 
is said to have invented for it a regular choral or 
imtistrophie form. He is also spoken of as the 
inventor of the tragic style, as having introduced 
among lyrics of a move festive and joyous char- 
acter, gloomy dithyrambs, representing the sorrows 
of Dionysus. Lasus of Hermione freed the dithy- 
ramb from its antistropbic character y and thence- 
forward it became more and more mimetic and 
dramatic. It was out of the mournful ditbvmmbic 
songs that the stately and solemn tragedy of the 
ancient Greeks arose. But few fragments of the 
dithyrambic poetry survive. 

IHtitiarsli. Dithmarschen, or Ditmarsen, 
the western district of Holstein, lying between the 
Eider an<l the Elbe, with an area of 531 miles, and 
a pop. (IS S3 ) of 77,347. It is low-lying and fertile, 
ami has to bo defended by dykes from fioodin" 
Originally a part of Saxony, and from 1474 till 1559 
practically an independent state between Germany 
and Denmark, the district still retains many ancient 
peculiarities. The I.mdbueh, containing the ancient 
laws, dates from 1318. The Chromic was written 
m flic Lower Saxon dialect by Adolfi (1559-1029). 

Dittany (iJirhwtnm), a genus of ltutaecm, of 
Minch the common species, also called Bastard 


Dittany or Traxinella (D. nf&us), a native of the 
south of Europe, is an old inmate of our gardens. 
It is a perennial, with unbranched stem, pinnate 
leaves, and a fine raceme of white or rose coloured 
(var. fmxinclla ) flowers. The plant diffuses a 
powerful fragrance from its numerous oil-glands 
when in flower, and during dry hot weather ex- 
hales such a quantity of volatile oil, that it is said 
that a slight flash lias been obtained by its sudden 
combustion when a candle is brought' near it on a 
warm summer evening. The Toot is thick, white, 
and very bitter, and was formerly in medicinal, 
repute. — Dittany of Crete, used as a febrifuge, is a 
very different plant (Origanwn'Dictamvs), a kind 
of Marjoram (q.v.). 

Dill, a seaport, situated at the eastern extremity 
of a Portuguese island (7x2 miles) of the same 
name, off the south coast of Kathiawar, 180 miles 
NW. of Bombay. Once an important city of 50,000 
souls, it lias sunk in importance till now the whole 
island has hut 12,636 inhabitants, mostly fishermen. 
Some magnificent buildings still attest its ancient 
splendour, such as the Jesuit College (1601 ), now a 
cathedral. The place has been in possession of the 
Portuguese ever since 1535, and stood a famous 
Siege in 1545. 

Diuretics, medicines having tlie property of 
increasing the secretion or excretion of unne, and 
on this account much employed in dropsies, as well 
as in a variety of other diseases. The principal 
diuretics are the salts of potash, especially the- 
nitrate, acetate, and bitartrate (cream of tartar) ; 
squill, in powder, vinegar, or syrup ; digitalis or 
foxglove, in powder or infusion; the decoction 
or infusion or broom- tops (scoparium) ; nitrous 
ether (in sweet spirit of nitre) ; caffeine, the active 
principle of coffee ; the alcohols and ethers, with 
most of the volatile oils, especially that of juniper, 
as in gin ; the berries of the common elder ; tlie 
tincture of cantharides or Spanish flies ; turpentine, 
&c. The last named (from tlie alcohols onwards 
in the above enumeration) are more or less irri- 
tating in their effects on the urinary organs, and 
should not he used without due consideration as to 
the requirements of the particular case. Cream of 
tartar and the broom-decoction form one of the 
safest and best diuretic mixtures which can he 
employed in domestic use ; or cream of, tartar may 
be given alone, either dissolved in hot water 
and allowed to cool, or in substance along with 
syrup. 

Divan is a Persian word meaning collection, 
society, council, audience-cliamher, as also the 
kind of cushioned seats or sofas which in reception- 
rooms in the East are ranged against the wall. 
Another meaning is a collection of poems — in which 
special sense of the term Goethe used it for his 
WcsUbstlichcr Diwaii. 

Diver, or Loon ( Colymbm), a genus of birds of 
the family Colymlmke, emphatically oceanic, and 
confined to_ northern latitudes. They have a 
strong, straight, rather compressed, pointed bill, 
about as long as the head ; a short and rounded 
tail ; short wings ; thin compressed legs placed very 
far hack, a short hind-toe, and the other digits 
completely webbed. They fly well, hut are par- 
ticularly expert in diving. They prey upon fish, 
which they pursue under water, making use of 
their wings as well as of their legs and .webbed feet 
m their dexterous swimming. On land they can 
lmrdly walk, and the name Loon is supposed to 
refer to this incapacity, and to he from the same, 
root with lame. They nest on the islands, rocks, 
or .shores of Ioclis anu fiords, hut except at breed- 
ing-tune keen to the water. In winter they 
sometimes follow the rivers inland. The Great 
iNorthem Diver or Loon, also called the limner 
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or Ember Goose ( C. glacialis J, is a bird about 
2J feet long, exhibiting no little beauty of 
. plmnage ; the upper parts black, spotted with 
white; the head black, with tints or green and 

blue ; the belly 
white. In win- 
ter and in 
youth it is 
predominantly 
brownish - gray 
and white be- 
neath. It is a 
winter visitant 
of the British 
coasts, even to 
the farthest 
south, and is 
occasionally 
seen in inland 
districts; is 
found in like 
manner in 
most parts of 
Europe, the 
north of Asia, 
and North 
America as far 
south as Texas, 
but it breeds 
chiefly in the 
more northern 
regions, as Labrador, Iceland, and Spitzhergen. 
Its cry is very peculiar and wild, has been likened 
to the howl of a wolf, and is in some countries 
superstitiously regarded as ominous of evil. The 
bird is easily tamed, and becomes very familiar. — 
The Black-throated Diver (C. arcticus ) is another 
northern bird, of similarly wide distribution, but 
much smaller size, being only about 26 inches in 
length. It is found round the coasts of Britain, and 
occasionally breeds in the fresh- water lochs of the 
north of Scotland. The upper head and neck are 
ashen-gray, the cheeks and throat black, the general 
upper surface black with white spots, the under 
surface white with posterior black spots. In youth 
and winter it is blackish-brown above, and white 
beneath. — The Red-throated Diver ( C. scptcntrio- 
nalis) is also found in all the northern parts of the 
world, is more common in Britain than either of the 
other species, and is the bird generally called Loon 
on the British coasts. In size it scarcely equals 
the Black-throated Diver. Its back is brownish- 
gray, the belly white, the throat red. In winter, 
like the preceding species, this diver is more soberly 
coloured, and without the red throat. The flesh 
of all the divers is dark, tough, and unpalatable. 
The name is sometimes extended to allied genera. 
See Auk, Grebe, Penguin, &c. 

Di 'ves (Lat., ‘rich’), the name popularly adopted 
for the 1 rich man ’ in the parable of the rich man 
and Lazarus, from the Vulgate translation. 

Dividend, the sum falling to be divided 
among the creditors of a bankrupt from the 
realised assets, after payment of the expenses. 
The dividend is reckoned at so much per pound 
of the claims, and the term is applied both to the 
whole sum divided and the proportion falling to 
each creditor (see BANKRUPTCY). The profits of 
a bank, - railway, or other joint-stock company, 
distributed annualty or half-yearly among the 
shareholders, are also called dividends ; and the 
same term is used to denote the interest payable 
on the public funds, and sometimes on other loans 
and debentures. 

Dividing Engine. Bee Graduation. 

Dividi'vi, or Libidibi, the curved pods of 
Ccesalpinia coriaria (see CjESAI.pinia), a West 
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glacialis). 


Indian and South American leguminous tree, are 
of remarkable astringency, and are imported espe- 
cially for use in tanning. 

Divination (Lat. divinatio ; Gr. manteia, man- 
tike tcchne), the act of obtaining the knowledge 
of unknown or future things By supernatural 
revelation, or more strictly, the knowledge of the 
divine thought manifested to the human soul by 
objective or subjective signs, and apprehended by 
means outside the range of the rational. It postu- 
lates a belief in a divine providence, and the pos- 
sibility of reciprocal relations between man and 
God considered as being able to contribute to man’s 
happiness. Its essential characteristic is thus a 
belief that the divine thought may be comprehended 
by the human understanding in a knowledge of a 
special nature, more or less direct, more or less 
complete, but always through supernatural means, 
with or without the concurrent agency of the 
reason. Thus its domain includes all that the 
human mind can apprehend by its own powers ; in 
the first place, the future, in so far as it escapes 
rational foresight ; in the second place, the past 
and the present, in so far as they are inaccessible to 
ordinary investigation. This supernatural know- 
ledge, says M. Bouche-Leclerq, has been oftener 
applied to the investigation of the past or of the 
present than to that of the future. Most of the 
ancient prodigies were considered as having their 
causes in the past ; the result of their interpretation 
was always to make known the present will of the 
gods, and through that, but indirectly, the secrets 
of the future. And in the future even, considered 
as capable of being modified, divination oftener 
teaches that which should happen in accordance 
with the actual plan of providence, than reveals 
that which actually will happen. It is closely con- 
nected with magic, which may here be defined 
summarily as the art of voluntarily producing 
effects contrary to the laws of nature, by a mastery 
over obscure supernatural forces. Many of its 
methods consist in the interpretation of the mar- 
vellous effects produced at first by magical receipts, 
and there is an element of magic in every practice 
or rite destined to 'prepare or to produce an act 
of divination. While magic is the consequence of 
the active knowledge which permits the human 
will to make use of supernatural influences, the 
specially prophetic faculty — the particular function 
of the diviner — on the other hand, is the result of 
the contemplative knowledge which places the 
divine thought within the scope of the human 
intelligence. The former is an enlargement of the 
activity and of the human initiative at the expense 
of tlie divine freedom ; the latter is like an increase 
of visual power added to the understanding. 

Otherwise a broad distinction may be made be- 
tween artificial divination by liaruspication, astro- 
logy, lots, the interpretation of prodigies, light- 
ning, augury, and the like ; and natural divination, 
by dreams and prophetic oracles, considered as the 
direct revelation of the divine will, or an inward 
intuition flashed with irresistible conviction upon 
the human soul. The last subjective divination 
follows from that conception of the prophetic 
function which had its place in the philosophi- 
cal system of Plato. It proceeds by a state of 
psychic exaltation or prophetic ecstasy, which 
suspends the intellectual energies of the human 
agent in a kind of sympathetic passivity suitable 
for the transmission of the divine thought. The 
conditions most favourable for receiving the divine 
impressions have beforehand been induced by the 
weakening or the destruction of the individuality 

" "I physiol ogi- 
, deep sleep, 

sickness, or the approach of death — the last, a 
notion that lingers long in the heart of our modern 


of the meSium through certain morbid physiologi- 
cal conditions, as ecstatic enthusiasm, 
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civilisation. The scientific spirit of Aristotle re- 
jects external divination ana accepts subjective 
prophecy, hut reduces it to nothing more than the. 
natural exercise of a special faculty. ‘ It is neither 
easv ’ he says, ‘ to despise such things, nor yet 
to 'believe them.’ The Stoical school maintained 
divination because the gods were too beneficent 
to have denied to men a gift so good, but they 
identified providence with necessity or the inevit* 
able connection of causes and consequences, and thus 
involved divination in an illogical confusion be- 
twixt fatalism and free-will, the only reason for its 
existence that remained being its utility- The usual 
attempt at an explanation was that divination and 
the consecutive resolution of man had been fore- 
seen with the rest by providence, and that thus its 
end was active co-operation in the realisation of the 
divine plan. The Epicureans made divination im- 
possible by leaving it neither object nor agent, for 
their gods exercised no providence over men. The 
sceptical Lucian imitates Aristophanes in liis amus- 
ing burlesques on the difficulty which Apollo feels 
in composing his official hexameters. The bril- 
liant Carneades left divination in its fatal dilemma 
betwixt necessity and free-will, and Cicero, follows 
with a halting conservatism, unable entirely to 
surrender his wishes to a conviction that his logic 
demands. Pliny the naturalist and Suetonius feel 
all the embarrassments of the old dilemma, and their 
attitude to divination may to some extent be ex- 
plained by classifying them as superstitious ration- 
alists. Plutarch, 'an eclectic Platonist, enumerates 
with marked particularity all the prodigies and 
miracles that had happened to Iris heroes, and seems 
to have believed in an innate human faculty for 
divination, a state of receptivity through which the 
soul becomes the instrument of God, just as the body 
is the instniment of the soul. With the spiritual re- 
vival that marked the rise of Neoplatonism, we find 
divination again established and based on cosmic 
sympathy. The Egyptian ascetic Plotinus accepted 
inward revelation, and directly ascribed all the 
phenomena of divination to the agency of the gods 
and other spiritual forces. Porphyry had an 
intensely vivid sense of the spiritual in nature, and 
regarded the supernatural and its external ex- 
pression almost, as. the least extraordinary of all 
her secrets. The divine communicates itseif to the 
human through inward illumination in specially 
gifted souls, and to others less highly endowed 
through dreams, chance presages, and voices. 

The early Christian controversialists accepted 
the supernatural inspiration of the Pagan oracles, 
hut explained that it came not from God, like 
that of the Hebrew prophets and the saints, hut 
from tlio devil. It was easy for them to demon- 
strate the fallacy and errors of the ancient oracles, 

| but they were hardly logical in, at the same 
time, accepting such of these as could he in- 
terpreted as foretelling the coming of Christ or 
some of the peculiar dogmas of Christian theology. 
It was St Augustine who finally formulated the 
orthodox opinion of western Christianity on the 
subject in a special treatise, Dc Divinalionc 
IJu monum. He limits greatly the part ascribed to 
conscious traud in the function of the diviner, as he 
found tile whole mystery sufficiently explained by 
the intervention of the had angels, which existed in 
such countless number. The devils imitated as 
fat* ns possible the divine methods, and hence wc 
ha\ e I also dreams, visions, and prophetic inspira- 
tions resembling in everything save their origin 
those so often vouchsafed to the saints. Thus 
early Christianity agreed perfectly with Paganism 
upon the facts of divination, simply substitutin'' 
the nicked angel for the good genius and the 
gods of a polytheistic religion. It merely elimin- 
ated the external rites, as infected with marie 


substituting for these prayer, and preserved every- 
thing that came spontaneously from God, as dreams, 
visions, and prophetic inspirations. Perhaps the 
feelings that lay at the heart of the faith m the 
ancient divination helped unconsciously to prepare 
the human mind for the Christian belief in provi- 
dence, in the efficacy of prayer, and in a special 
revelation of God to man. 

Many of the most ancient forms of artificial 
divination have survived to our own day, even in 
the heart of our vaunted modern civilisation. The 
• sense of the efficacy of these methods undoubtedly 
depends on the association of ideas in supposed 
analogies, and in symbolism. The Samoan rain- 
doctors wet a stone when they want rain, and dry 
it at the fire when they want dry weather; and 
sorcerers all the world over bring harm upon their 
victim by wishing it strongly, or by prophesying 
that it will happen, as well as by symbolically 
representing it in some simple act, as by torturing 
a wax-model or the like. There is an elemental 
confusion between the subjective and the objective 
connection which the primitive mind is unable to 
distinguish. It cannot resist the conviction that 
association in thought involves similar connection 
in reality. The analogies are not consciously 
arbitrary, but admit fairly of ratiocination if we 
can get into the proper mental attitude to commence 
the chain. Rousseau’s conviction of his salvation 
or damnation from his hitting or missing a tree 
with a stone is based upon a mental process natural 
enough to the primitive mind. Added to this is 
the belief in the direct agency of supernatural 
powers which influence the casting of lots or the 
tossing of a coin, now a mere mechanical appeal to 
blind chance, but once a solemn attempt to educe 
the divine will. Early grave ideas of supernatural 
interference with games of chance linger long in folk- 
lore, and we still turn our chair to change our luck 
at dice or cards, and attach absurd importance to 
certain numbers for lottery-tickets. The Mora- 
vian Brethren even chose their wives by sortilege 
or casting lots with prayer, just as the Hebrew 
patriarchs did at grave or doubtful junctures three 
thousand years ago. The ancient Greek koltabos, 
by which fortune in love was discovered by the 
particular splash made by wine thrown out of a 
cup into a metal basin ; the astragali, or knuckle- 
bones of the Romans, used for divination and as 
dice ; the Polynesian divination by spinning the 
niv or cocoa-nut to see if a sick person will recover; 
and the playing-cards by means of which Gypsies 
still read fortunes at English fairs ( cartomancy ), 
are enough to show the great variety in range of 
methods of divining. Many of these have been 
gravely formulated and systematised into pseudo- 
sciences. Thus astrology was not only one of tiie 
most serious studies of the ancient Chaldaans, but 
was still more than respectable in the time of New- 
ton ; augury by the sight and cries of birds alone 
gave employment to a whole college of officials in 
ancient Rome ; and the ordeal by lire or battle had 
the most solemn sanction of the medieval Christian 
church. 

Many of tlie notions lingering in folklore about 
the hearing of certain birds on the right or the 
left band, or the meaning attached to first meeting 
certain animals or people and the like, may be 
understood by symbolism ; but many more are now 
at least completely inexplicable and hopelessly con- 
fusing. Dreams to animistic thinkers are directlv 
due to spiritual intercourse, and tiieir symbolical 
interpretation ( onctromancy ), either as taken 
directly or by the equally valid method of con- 
traries, Ims been practised from the days of Joseph 
until now, and has given rise to a rich crop of folk- 
lore superstitions everywhere. Divination bv the 
appearance of entrails, or haruspicnlion , was much 
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respected by the ancient Romans, and is still 
practised by tlie Malays and Polynesians. Some- 
what similar to it is scapulomancy, the method of 
divining by the cracks and lines made in a shoulder- 
blade placed in the fire. Palmistry, or cheiromancy, 
lias still its thousands of votaries and its own litera- 
ture, and is warmly defended by those who fail to 
see how childish is the sham symbolism, and how 
entirely arbitrary are all the analogies on which it 
is based. Other methods of divining again depend 
on the more or less conscious action of the agent, 
who none the less, however, is either a knave or a 
dupe. Such is the plancliettc, by means of which 
answers in writing are given from the spirit- world ; 
but the most famous form in this kind is the 
divining-rod, with its supposed power of indicating 
a hidden spring of water, a vein of ore, or a buried 
treasure (rhabdomancy). Of the same nature are 
the ancient coscinomancy, with a hanging sieve and 
shears, and the ordeal of the key, both highly useful 
where a culprit was apt to betray himself by his 
fears. Other of the thousand forms of divination 
are bibliomancy, by opening at random the Old 
or New Testament," or such popular book's as the 
works of Homer or Virgil ; crystallomancy, by look- 
ing into a crystal or beryl to see the future repre- 
sented directly in pictures, or symbolically by 
figures capable of being interpreted ; gcomancy, by 
the observation of points or lines on the earth, or 
on paper; pyromancy, by the behaviour of fire ; 
and botanomancy, from the chance combinations 
made by the wind upon leaves of trees on which 
words and questions had been written. Of profound 
significance also are the barking of dogs, the fall to 
the right or left hand of stones or sticks Hung 
upwards, the behaviour of a ring hung over a cup at 
the approach of particular persons, the spots on the 
finger-nails, the physiognomy of the persons met 
by chance at critical periods, the blowing off the 
seeds of the dandelion, or the pulling off the petals 
of the daisy with certain time-honoured formula? 
repeated, the while. Countless omens are derived 
by means of hemp sown at midsummer, by nuts 
burned before a fire, from certain appearances of 
green ivv leaves, willow- wands, and the like ; while 
those who are observant of the proper rites may 
ward off ill-luck, and force the future to their con- 
venience, with the sign of. the cross, and the use 
of the horseshoe, silver, or the holly. The future 
is often foretold also by apparitions, and these are 
not infrequently, as in the classical case of the witch 
of Endor, capable of being called forth for the pur- 
pose of prophesying by powerful sorcerers. 

Divination is founded on faith, but has often 
also been helped by fraud. It is a sincere although 
fallacious philosophy, and finds its strongest sup- 
port in the fancied proofs of its truth that strike 
the minds of a primitive people, who forget or over- 
look the misses in their eagerness to verify the hits. 
The persistent tendency to believe what one wishes 
to believe, and the inherent human craving for mys- 
teries and wonders, account for any belief. ‘The 
human imderstanding,’ says Bacon, ‘when any pro- 
position has been once laid down (either from gen- 
eral admission and belief, or from the pleasure it 
affords), forces everything else to add fresh support 
and confirmation ; and although most cogent and 
abundant instances may exist to the .contrary, yet 
either does not observe or despises them, or gets 
rid of and rejects them by some distinction, with 
violent and injurious prejudice, rather than sacrifice 
the authority of its first conclusions.’ 

See the articles Apparition, Astrology, Augury, 
Charms, Demonology, Dream, Omens, Oracles, 
Ordeal, Magic, Mysticism, Palmistry, and Sobtes 
V IRGILIANIE ; also Bouclie-Leclerq’s Histoirc dc la Divina- 
tion dans V Antiquit'i (4 vols. 1879-82); and F. TV. H. 
Myers on ‘ Greek Oracles’ in his Essays — Classical (1883). 
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Divine Right, a term applied to describe 
the source of the power claimed for the monarch, 
by the royalist party, in the great controversies 
between the monarchical and parliamentary or com- 
monwealth parties in England in the 17th century. 
The monarch was held to be the immediate repre- 
sentative of the Deity, to whom alone he was 
responsible for all his actions — a principle which 
relieved him from all human responsibility, and 
gave him an absolute claim to the obedience of his 
subjects. Two of the confessions of Henry VIII. ’s 
reign — the Institution and Necessary Doctrine — 
both insist on the duty of passive obedience as a 
corollary of the fifth commandment ; and Cranmer 
so altered the coronation oath at the accession of 
Edward VI., as to make the king’s hereditary' right 
wholly independent of election or 'the will of the 
people. But the doctrine became full' fledged only 
after the quiet transfer of the crown from the 
Tudor to tlie Stewart dynasty showed that the 
hereditary principle was firmly established ; and 
James I. constantly harped on the necessity of this 
great principle. The chief writers on the side of 
divine right were Salmasius and Sir Robert Filmer; 
on the other, Milton, Algernon Sidney, and Har- 
rington. The controversy died a natural death 
after the accession of the Hanoverian dynasty. 
The miraculous power claimed by English sove- 
reigns of curing the ‘king’s evil’ (see Scrofula) 
by the royal touch, was a consequence of their 
divine right. 

Diving. The ‘ treasures of the deep ’ have at 
all times been the subject of much visionary 
exaggeration, and the accounts of the exploits of 
divers equally extravagant. Thus, it is sometimes 
affirmed that the pearl-divers of the East acquire 
by practice the power of remaining under water 
from 15 to 20 minutes, or even two hours. It 
need scarcely be said that these accounts are 
absurd, no such endurance being possible. The 
more skilful divers may remain under water for 
2 or even 3 minutes ; and 4 minutes 29J seconds 
is claimed to have been attained in a glass tank 
(see Pearl). Most divers suffer severely from 
the continual efforts in holding the breath ; blood- 
shot eyes and spitting of blood are common among 
them. It is noteworthy that if one about to dive 
breathes hard for a short time, he is then able to 
hold his breath much longer under water (see 
Swimming). The rude mode of diving is now but 
little used except for pearl and sponge fishing. 
Even for these purposes the diving apparatus is 
now largely used, the diver thus collecting, it is 
computed, as much as twenty naked divers under 
the old primitive regime, and being able to remain 
from two to four hours under water. In the 
Mediterranean sponge-fisheries, hundreds of sets of 
diving apparatus have long been in use, and the 
dress has been introduced into the fisheries at the 
Bahamas, Bermuda, Australia, &c. 

Diving-bell. — For all such purposes as sub- 
aqueous works upon the foundations of piers, 
bridges, &c., or the exploration and raising of 
sunken vessels, the efforts of the unaided diver 
would be almost valueless, and, accordingly, vari- 
ous contrivances for supplying air to the diver 
have been made. Roger Bacon (1240) is said, on 
most doubtful authority, to have invented a 
machine for working under water. Taisnier’s 
description of the cacabus aquations, or aquatic 
kettle, used by two Greeks in Spain, at Toledo in 
1538, in the presence of tlie Emperor Charles A. 
and a multitude of spectators, is one of the ear- 
liest reliable accounts of a diving-bell. From his 
description, this must have been similar in prin- 
ciple and construction to the modern diving- 
bell, but of' clumsy dimensions, and wanting in 
efficient means of renewing the supply of air. In 
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1C20 Lord Bacon in his Novum Oraanmn describes 
the erode method in vogue in his day, in 'which no 
means of replenishing the air 'were employed. To* 
wards the close of the 17th century, many attempts 
were made, and much capital sunk in submarine 
exploration, but the primitive nature of the 
apparatus employed rendered the various enter- 
prises undertaken abortive. Dr Halley s diving- 
bell, about 1720, was a wooden chamber of about 
00 feet internal capacity, open at the bottom, 
where it was loaded with lead, to keep it perpen- 
dicular in its descent. Strong pieces of glass were 
set in the upper part, to admit light. Casks filled 
with air, and loaded with lead, were let down with 
the bung-hole downwards ; and from these a sup- 
ply of air was drawn by means of a liose. John 
Lethbridge, about the same time, constructed a 
conical bell, into which lie forced compressed air by 
means of bellows, enabling him to remain over 
half an hour beneath the surface. In 1754 Dr 
Richard Pococke saw a diving-bell used at the 
Needles to raise what they could of the wreck of 
a man-of-war. ‘ They arc let down in a machine 
made of leather, strengthened at the knees and 
shoulders, and, if I mistake not, on the head, with 
brass. There are two leathern tubes to it— one 
for the air to go down and to speak by, the 
otlicr to pump out the air. They stay down five 
minutes ’ ( Travels through England, Camden Soc. 
ISS9). In 1779 Smeaton employed an oblong box 
supplied with air by means of a pump on the 
surface, for repairing the bridge at Hexham, in 
Northumberland. 

The form of diving-bell now in use was first 
constructed by Smeaton for work at Ramsgate, in 
178S. It was' of cast-iron, and weighed 50 cwt., its 
height 44 feet, length the same, and width 3 feet. 
It sunk by its own weight, and was lighted by 
stout pieces of bull’s-eye glass, firmly cementeil 
in . brass rings near the top. The next improve- 
ment of importance was that due to Rennie, who 
designed in 1813, for the works of Ramsgate 
Harbour, a diving-bell of cast-iron, G feet high, 

4 feet G inches wide, and 6 feet long. Six bull’s- 
eyes of glass in the top admitted light. Air was 
admitted through the top by a valve, and was sup- 
plied, by an air-pump through a 24-inch hose. The 
interior of the hell was fitted with seats, chains 
for attaching stones, &c., and a rail for carrying 
tools. The hell, which weighed about 5 tons, 
was suspended by stout chains to a crab fixed to a 
tmek travelling on an overhead gantry, and was 
successfully employed in various undertakings 
carried out by its designer. A large diving-bell, 
designed by Mr Stoney for the construction of the 
North Wall at Dublin, is 1G feet square at the top, 
and 20 feet square at the bottom, weighs S04 tons, 
and is u«ed for lowering 350-ton blocks of walling. 
Access is gained to the hell by means of a wrought- 
iron shaft atul air-lock, thus’ obviating the neces- 
sity of raising the hell. This apparatus has been 
both efficient and economical in working. 

. The air-chambers of the caissons used for found- 
mg the piers of bridges are nothing more than huge 
diving-bells, only they remain in position when 
sunk to' the requisite depth, and are filled up solid 
with masonry (see Caisson). At the St Louis 
j>n«i"C Across the MKsi«vippi, the maximum depth 
attained "was 110\ feet, and the greatest pressure 
51 lh., a pressuie which proved fatal in a few 
instances to the workmen. The air-chamber.- of 
the caissons of the Forth Bridge were 70 feet in 
diameter, and 7 feet high. The work of excava- 
tion was earned on by electric light, and presented 
a Miignlaily novel and weird spectacle. The 
maximum pressure was about, 33 lb. per sq inch 
above the atmosphere. The altered conditions of 
exist enee under a pressure of three atmospheres 
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presents many points of interest. The x oice 
sounds unnatural, and as if proceeding from 
another person ; whistling is impossible. Effer- 
vescin" drinks open flat, tlie pressure outside being 
equal to that accumulated in them. A feeling of 
lassitude is generally experienced on return to 
ordinary atmospheric conditions. The passage 
through the air-lock on entering, and the gradual 
admission of pressure, is at times, and more 
especially to novices, accompanied by severe pains 
in the ears; but with due care, and the observance 
of tlie prescribed simple expedients, these pass 
away. The workmen accustomed to subaqueous 
existence suffer no inconvenience from being below 
water. 

The principle of the diving-bell will be easily 
understood by floating a piece of lighted candle or 
a wax match on a cork, and 
then covering it with an 
inverted tumbler, and press- 
ing it downwards ; the 
candle will descend below 
the level of tlie surrounding 
water, and continue burn- 
ing for a short time, al- 
though the tumbler be 
entirely immersed. The 
reason' is obvious enough: 
the air in the tumbler hav- 
ing no vent, remains in it, 
and prevents the water 
from occupying its place, 
so that the cork and candle, 
though apparently under 
water, are still floating, and 
surrounded by the air in the 
tumbler; the candle con- 
tinues burning until the 
oxygen of the air is ex- 
hausted, and then it goes 
out, as would the life of a 
man under similar circum- 
stances. If vessels full of 
air, like tlie barrels of Dr 
Halley, were submerged, 
and their contents poured 
into the tumbler, the light 
might he maintained ; but 
this could be better done if a tube passed through 
the tumbler, and air were pumped from above 
through the tube into the tumbler. 

The modem diving-bell, which is made of cast- 
iron like Smeaton’s, is supplied witli air in this 
manner. It must be remembered that air is com- 
pressible, and diminishes in hulk in proportion to 
the pressure, so that at a depth of about 33 feet in 
water, it would occupy half the space it filled at 
the surface; if the inverted tumbler were carried 
to this depth, it would be half- filled with water. 
A considerable quantity of air has therefore to be 
pumped into the diving-bell, merely to keep it full 
as it descends ; tlie air thus compressed exerts a 
corresponding pressure, ancl would rush up with 
great force if the tube were open and free. This is 
prevented by a valve opening downwards only. 
When the diving-bell has reached its full depth, 
the pumping is continued to supply air for respira- 
tion ; and tlie redundant air overflows, or rather 
underflows, by the open mouth, and ascends to the 
surface in great hubbies. The diving-bell is pro- 
vided with a platform or sent for the workmen, and 
suspended from a suitable crane or beams project- 
ing from a barge or pier; men above are stationed 
to work the pumps, and attend to the signals of the 
bellman. These signals are simply made by strik- 
ing the sides of the iron diving-bell with a Iio.rn- 
mcr, and as sound is freely communicated through 
water, they are easily heard above. One blow 



Diving-bell : 

a, section showing inside ; 
h, top. 
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signifies ‘more air;’ two blows, ‘stand fast;’ 
three, ‘heave up;’ four, ‘lower down;’ five, ‘to 
eastward;’ six, ‘to westward;’ &c. These, of 
course, may be modified as agreed 
upon. Messages are also sent up, 
written on a label attached to a 
cord. . ' 

Diving-dress. —In Schott’s 
Tcchnica Curiosa , published in 
1664, is described a lorica aqua- 
ticci, or aquatic armour, which 
consisted of a leathern dress and a 
helmet to protect the diver from 
the water. In 1721 Halley de- 
scribes a contrivance of his own 
of nearly the same kind ; its ob- 
ject was to enable the diver to go 
out from the bell and walk about. 

He was to be provided with a 
waterproof dress, and a small div- 
ing-bell, with glass front, as a 
helmet over his head, which was 
to be supplied with air by means 
of a tube from the diving-bell. 

Kleingert, of Breslau, in 1798 de- 
vised a diving-dress, consisting of 
strong tin-plate armour of cylin- 
drical form encasing the diver’s 
bead and body ; the lower portion 
of his person* being clad in stout 
leathern costume. A pipe con- 
veyed air to the diver, whilst a 
second pipe returned the air when 
vitiated to the surface. This 
' apparatus was available only for depths up to 20 
feet. 

The open helmet diving-dress was invented in 
1829 by Augustus Siebe, and marked considerable 

advance on pre- 
vious attempts. 
This dress con- 
sisted of a copper 
helmet with 
breastplate at- 
tached, a can- 
vas jacket being 
fastened to the 
latter. The 
lower part of the 
jacket was left 
open (hence the 
name), and the 
air escaped by 
this outlet, hence 
the water was 
only a few inches 
below the diver’s 
mouth, and he 
had to maintain 
a vertical posi- 
tion. Leather 
boots loaded 
Diving-dress. , ' w ; t h lead were 

also worn. 

In 1S39 Siebe obviated the dangers attendant on 
the open dress by perfecting his modern close dress 
— a waterproof costume covering the whole body, 
save the head and hands, of strong tanned twill 
with mineralised india-rubber collars and cuffs. The 
helmet is made of tinned copper with three circular 
glasses in front ; sometimes guards are added to 
protect them. The front eye-piece is made to un- 
screw and enable the diver to receive or give instruc- 
tions without removing the helmet. One or more 
outlet valves are placed at the back or side of the 
helmet to allow the vitiated air to escape. These 
valves only open outwards by working against a 
. spiral , spring, so . that no water can enter. The 


inlet valve is at the back of the helmet, and the air 
on entry is directed by three channels running along 
the top of the helmet to points above the eye-pieces, 
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enabling the diver to always inhale fresh air, whilst 
condensation on the glasses is avoided. The helmet 
is secured to the breastplate below by a segmental 
screw-bayonet joint, securing attachment by one- 
eighth of a turn. In some dresses the escape valve is 
regulated at will by the diver, and being placed in 
front of the breastplate, enabling him to vary the 
pressure, and even to ffoat himself by closing the 
valve and inflating bis dress, but except in the 
hands of a skilled man this may prove a source 
of danger. Hence many makers, when an adjust- 
able valve is desired, substitute one which rights 
itself as soon as the diver's hand is removed. The 
junction between the waterproof dress and the 
breastplate is made watertight by means of studs, 
brass plates, and wing-nuts. The diver carries back 
and front weights, each about, 40 lb. The boots, 
made of stout leather with leaden soles, weigh 
about 20 lb. each. The helmet weighs about 40 lb. 
The diver in using the dress has usually two 
weights of about 40 lb. each on his shoulders, and 
lead soles, of 15 lb. each, to his boots. A life or 
signal line enables the diver to communicate with 
those above. The air-pipe is made of vulcanised 
india-rubber with galvanised iron wire imbedded. 
The cost of a dress with all essential apparatus is 
about £140. 

In the diving-dress invented by Dir Fleuss, and 
patented by him in 1SS0, the diver is independent 
of supplies of air from above. A strong copper 
cylinder fastened to the back of the diver carries a 
supply of compressed oxygen, regulated at will by 
a jamb screw-valve. The carbonic acid exhaled by 
the diver is absorbed by caustic soda in a receptacle 
fixed above the copper cylinder, whilst the nitrogen 
is breathed over and over again. In this dress, 
which weighs about 26 lb., and can be adjusted m 
a few seconds, a man may remain below the surface 
for several hours without harm. In clear water anti 
at moderate depths, no light is required, but where 
illumination is necessary, an improved oil-lamp, 
invented by Siebe, supplied with air by a, small 
force-pump, is employed. Both arc and incandescent 
electric lights are now used for this purpose with 
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most satisfactory results. Experiments have lieen 
made to utilise the telephone, hut communica- 
tion bv means of a slate or ordinary signal line 
remains universal. Siebe states the greatest depth 
to which a man lias ever descended to be 204 
feet, equivalent to a pressure of SSI lb. per sq. 
inch. Slight men of muscular build, with good 
circulation, sound hearts, steady nerves, and tem- 
perate habits, make the best divers. 

The British Admiralty and Royal Engineers train 
a large staff of divers. Every vessel in the British 
navv° of any tonnage carries apparatus and one 
diver. Flag-ships carry, as a rule, two divers. The 
German and other navies also train divers. 

Divining-rod. often called the Virgulct Divina, 
the Bacillus Divinettorhis, the Caducous or wand of 
Mercury, the Rod of Aaron, is a forked branch, 
usually* of hazel, and sometimes of iron, or even 
of brass and copper, by means of which minerals 
and water may be discovered beneath the surface 
of the earth. The rod, when suspended by the two 
prongs, sometimes between the balls of the thumbs, 
indicates by a decided inclination the spot over 
which tlie concealed mine or spring is situated. It 
lias often been used also to discover tlie authors of 
a crime, as by the famous Jacques Ay mar in a case 
of murder and robbery at Lyons in 1692. Many 
men, even of some pretensions to scientific know- 
ledge, have been believers in the occuit power 
ascribed to this magic wand. Agricola, Sper- 
lingius, and Kirchmayer all believed in its super- 
natural influence. Bayle, under the word Aborts, 
in his Dictionary, gives some ingenious arguments 
both for and against the divining-rod. It seems to 
he still believed in, not only by Cornish miners, 
but even by English civic officials, here and there, 
in the last decade of the 19tli century. 

It is hardly necessary to say that men who know 
anything of scientific method in the examination of 
nature regard this alleged power of the divining- 
rod as due eitiier to conscious knavery or to a more 
or less unconscious delusion, tlie whole phenomena 
merely being due to the effect of a strong impres- 
sion on the mind acting through the agency of tlie 
nerves and muscles. The divining-rod "delusion 
should for ever have been laid to rest by Chevreul’s 
Be la Baguette dieinatoirc, tl-c. (1851). See also 
the essay in Lang's Custom and Myth (1S84). 

Divisibility is that property in virtue of which 
the whole may he broken up into parts. This pro- 
cess of division may be conceived to be earned on 
indefinitely so far as space is concerned. But tlie 
question of infinite divisibility as applied to matter 
at once raises tlie further question of the existence 
or non-existence of atoms (see Atom). The actual 
division of matter may he carried on to a great 
extent. A thickly gilt silver rod has been drawn 
out into a fine wire still covered with a continuous 
coating of gold, the thickness of which must have 
been about 3m;jTnj7itli of an inch. A small particle 
of common salt placed in a tlame will colour it for 
some hours ; and one grain of mnsk can scent, by its 
slow evaporation, the air of a room for years. “ 

Divisibility, in the Theory of Numbers, is 
property of any number whereby it mav be 
divided by another without rcmaind*er. To "find 
the condition of divisibility of one number X 
by another, D. Let N = b. + ,- + l ,.e + ’_ _ | 

"t./V ~ 1 *" \ where b. , b„ Ac. are co- 

efficients, and r is the radar of the notational scale 
( see N OTA'riON ). 1 ntroducing D and - 1) along with 
r, this may he w ritten : N = + b t (D + r'-D) 

?. («+*•- B)~ + ... + l n (I)ft~)p. 
1. spanning the terms on the right-hand side of this 

equation, it will appear that ^ will beau integer if 
b. + 6, (v - D) -f . . . + b„ (7- - D)*> be divisible 
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by D. For example, if r - 10 (i.e. if the number 
be "iven in the denary or ordinary scale), and D 
- fy and therefore r - D = 1, any number will be 
divisible by 9 if the sum of its coefficients b„ , b lt 
Ac. be so— i.e. if tlie sum of its digits be divisible 
by 9. Further rules fount! in this manner are fully 
given in Mackay’s Arithmetical Exercises. 

Division, of an army, is the smallest unit which 
contains all branches of the service. It is a small 
army in itself, under a general officer, and capable 
of acting independently. Its strength and eom- 

S isition are very variable. The table shows a 
ritish division on a war footing as laid down 
under new instructions in 1889. 


Divisional Staff. ........ 

2 Infantry Brigades ) 
(eacli 4 Battalions).. ) 

1 Squadron of Cavalry... 

3 Batteries of Artillery .. 
1 Company of Engineers. 
Ammunition Column.. . . 
Commissariat & Trans- ) 

port Department . . . . J 
Medical Department .... 


Total.... 
At Base. 


Officers. 

• 

Kon*com. 
Officers 
ami Meu. 

Horses. 

Gulls, 

Wagons. 

is 

68 

4(L 



260 

8434 

1072 

4 

236 

e 

138 

144 


4 

19 

610 

421 

is 

39 

7 

210 

70 

, . 

IS 

5 

185 

221 


53 

7 

157 

184 

.. 

29 

6 

40 

6 


10 

327 

16 

0732 

752 

2164 

22 

384 


The guns with the infantry are machine guns. 
Tents, ammunition, three days’ rations for men 
and two days’ forage for horses, are provided for. 

The divisions of foreign armies are similar in 
strength and composition. The name division is 
also given to a body of cavalry consisting of two or 
more Brigades (q.\\); and in the British army to 
three batteries of field artillery, acting under a 
lieutenant-colonel ; to the two guns with their 
wagons, horses, men, and stores, which constitute a 
lieutenant's command in a Battery (q.v.); and to 
the groups of garrison artillery ( comprising regulars, 
militia, and volunteers) which have been formed 
under tlie territorial system, 'in eleven of the mili- 
tary districts of tlie United Kingdom. See Depot. 

Naval Division .- — For convenience of command 
and manoeuvring, a fleet is divided into two, three, 
or more divisions, and each division into two sub- 
divisions. Eacli division is commanded by a flag- 
officer. 

_ Division of Lai) our is based on the prin- 
ciple that industry can he best carried on when 
eacli loan has a special work to do. Constant 
practice in doing the same thing leads to a perfec- 
tion which could. not otherwise be attained. The 
classical illustration of it in the history of political 
economy is that of pin-making as given by Adam 
Smith : ‘One man draws out tlie" wire, another 
straights _ it, a third cuts it, a fourth points it, 
a fifth grinds it at the top for receiving tlie head ; 
to make the head requires two or three distinct 
operations ; to put it on is a peculiar business ; 
to whiten the pin is another; it is even a trade 
by itself to put them into a paper; ami the im- 
portant business of making a pin is in this manner 
divided' into above eighteen distinct operations, 
which in some manufactories are all performed 
by distinct hands.’ In this way ton men could 
make about 48,000 pins in a ‘day, whereas, if 
they worked separately and independently, tliev 
certainly could not each of them have" made 
twcnty. peibaps not one pin in a dav. Adam 
Nimt i oilers the following reasons wliv tlie division 
of labour secures greater efficiency : ‘‘First, tlie in- 
crease of dexterity in every particular workman; 
secondly, the saving of the time which is coinmonlv 
lost in passing from one species of work to another; 
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and lastly, the invention of a great number of 
machines which facilitate and abridge labour, and 
enable one man to do the work of many.’ Econo- 
mists believe, however, that Smith has laid too 
great stress on both the second and third of the 
above reasons. 

Though the name of Adam Smith has been so 
closely associated with the principle of the division 
of labour, the importance of it had been recognised 
before, notably by Plato in his Republic , and by 
Adam Ferguson in his History of Civil Society. 
And it is hardly necessary to say that the inven- 
tion of labour-saving machinery has rendered the 
example of the principle which he drew from pin- 
malcing almost entirely obsolete as an illustration 
of the existing methods of industry. (A good 
example of division of labour is given under Cut- 
lery : an ordinary tbree-bladed pocket-knife goes 
through more than a hundred processes. See also 
Needles.) Pins, which were made in thousands 
through the co-operation of human hands, are now 
turned out in millions by the aid of machinery. 
In modern industry very little is due to the direct 
operation of the human hand ; almost everything is 
done by a machine. The development of steam 
and electricity as the motive powers, both of pro- 
duction and exchange, has along with the parallel 
■ development of machinery completely revolution- 
ised the conditions of industry, necessitating a 
division of labour on a far wider basis than that 
contemplated by Adam Smith. At the present 
day it is not a mere question of personal adapta- 
tion, but of local, national, and international fitness 
and specialisation for carrying on different forms 
of inclustiy. Differences of climate and of other 
natural conditions, as well as differences of in- 
dustrial development, impose upon nations a most 
comprehensive division of labour. 

This division of labour, it must be obvious, lias as 
its necessary complement an elaborate combination 
or organisation of labour. In every large industrial 
undertaking, whether it be a factory, railway com- 
pany, or any other,, the highest efficiency can be 
attained only when, every man bal ing bis proper 
work to do, each man’s work effectually contributes 
towards the general result. It is only through the 
wise selection of the fittest persons for each class of 
work, and their special adaptation to it, that such 
an organisation can be ' maintained. Thus the 
division of labour is only a factor in the wider 
problem of the organisation of labour, necessary to 
the success of every great industrial undertaking. 
See Labour. 


animal colony, or by the different organs, tissues, and 
cells of a single organism. The figure of a hydroid 
colony, Hydractinia, shows how members, prim- 
arily and fundamentally the same in structure, be- 
come set apart as nutritive, reproductive, sensitive, 
and protective. The same division of labour or pre- 
dominance of special functions in different indi- 
viduals is beautifully illustrated in the Siphono- 
phora— such as the Portuguese Man-of-war (q.v.). 
At a much higher 
level, vivid illustra- nn 
tions of the same Vxm ShW/ 

fact may be found V/W 

among the social n . [/ w 

Ants (q.v.) and Bees rt \ 

(q.v.). But division \SjH3/L I 
of labour in some MmP Jftk yft I 

degree is essential wsJf 

to every organism. v|! h/fk \\\\WI| mm 
Even in a single unit wait y 

mass or cell, it is JT]| \i\l | 

hardly possible for JaI L WjJ 11 

all the parts to be 
entirely in the same 
external and internal 

conditions ; certain |Mjj ipfi 

portions become IS pa 

more contractile, 

others more sensi- 

tive, others more 

nutritive, and so on. 1T , ... , . . 

In a ball of cells, 

, i ai (after Allman ; . 

such as Volvox, the h 


tive, others more 

nutritive, and so on. *** r ', , , ... , . , 

In a ball of cells, 

such as A oh ox, • le ffjim ^ r |tiy e i 1K ij V i ( j UIl i S ;^ jr eproduc- 
mequallty m the con- tive; c, protective; and d, sensi- 
ditions becomes more tive individuals, 
marked ; the inside 

cells are not in the same state as their outside 
neighbours ; they thus become seats of different 
vital processes, and distribution of function or 
division of labour is the result. The same process 
may be traced in the gradual evolution of tissues 
anti organs, as also in the development of special 
‘ persons ’ with limited and preponderant functions 
in animal colonies. When the predominance of 
some function lias been established, it brings with 
it difference of structure. This differentiation or, 
when it concerns a colony, polymorphism is the 
structural side of the physiological fact of the divi- 
sion of labour. See Colonial Animals, Dimor- 
phism, Hydroids, ike. 

Divorce is the disruption of the legal tie 
between husband and wife. The desire to obtain 
a release from the matrimonial bond lias existed 


But while the division of labour is necessary 
towards an efficient industry, economists recognise 
that it lias many disadvantages. It is attended with 
a monotony of occupation, which is not favourable 
to tlie development of the general intelligence and 
capacity of the workmen. Each man can perform 
liis own narrow function, and beyond that liis skill 
does not go. The monotony itself is most painful, 
especially under the long hours of work which pre- 
vail in so many countries. But the worst feature of 
all is that through the changes which so frequently 
occur in tlie industrial ■world, owing to the introduc- 
tion of new machinery and other causes, the class 
of work to which the "men have been trained may 
be entirely superseded. The most striking in- 
stances of this in the history of English industry 
was hand-loom weaving, rendered obsolete by the 
introduction of the power-loom. Workmen thus 
trained and specialised have a great difficulty in 
finding, and in adapting themselves to, any other 
form of occupation. 

Division of Labour, a conception borrowed 
from Economics and introduced into Biology by 
Milne-Edwards, to describe the difference of func- 
tion exhibited by the individual members of an 


under all systems of law or custom. In heathen 
nations, such release lias often been permitted on 
very insufficient grounds. The Homans of the late 
republic and the empire permitted divorce at the 
will of either spouse ; but a husband divorcing 
without cause forfeited tlie wife’s dowry. The 
Emperor Constantine was tlie first to prohibit 
divorce at the mere will of the parties ; after some 
fluctuations in tlie state of the law, the grounds 
which would justify husband and wife respectively 
in divorcing were settled by Justinian. These 
changes in the law were partly due to the intro- 
duction of Christianity. . 

The Jewish law of divorce is contained m Deut. 
xxiv. 1-4. The Christian view of marriage is de- 
clared in Matt. xix. 9; Mark, x. 9-12; Luke, xvi. 
IS ; and 1 Cor. vii. Marriage was held by the early 
Christians to be a sacred tie, not to be dissolved 
except for unfaithfulness. By the canon law it u as 
regarded as a sacrament, and the tie could not lie 
broken, even in the case of adultery, except bi a 
papal dispensation. In cases of misconduct, a 
separation a mensd et thoro might be decreed ; or 
if tlie marriage bad not been regularly contracted, 
it might be declared null (tb initio. Suits for 
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separation, or for a declaration of nullity, belonged 
to the ecclesiastical courts. These rules of the 
canon law were not uniformly adopted by European 
states ; but in 1502 the Council of Trent estab- 
lished in Catholic countries the rule that marriage 
should be deemed indissoluble, even after adultery. 

Many of the Reformers disputed the Catholic 
view of marriage. For reasons stated by Milton 
in his tract on the subject, they permitted a 
certain liberty of divorce. But in England the old 
rule held its ground till 1S57-5S ; marriage could 
only be dissolved by a special act of parliament. 
A husband petitioning for such an act was required 
first to sue for a separation, and to bring an action 
for damages against the seducer of his wife. 
Divorce, therefore, was possible only for the 
rich. 

By an Act of 1857 the jurisdiction in divorce and 
matrimonial causes was transferred to a new civil 
court, which since 1873 has formed part of the High 
Court of Justice, Probate, Divorce, and Admiralty 
Division. A decree of divorce may now be pro- 
nounced by a single judge, trying the case with or 
without a jury ; but the decree is a decree nisi 
(i.e. a decree, unless cause be shown to the con- 
trary), which cannot be made final until six 
months have elapsed. A husband may obtain a 
divorce on the ground of his wife’s adultery ;• he 
may also obtain damages against the co-respondent. 
A wife may obtain a divorce on the ground of the 
husband’s adultery, if aggravated by cruelty, incest, 
bigamy, rape, &c. , or by desertion without cause for 
two yearn. The law is therefore unequal as be- 
tween husband and wife ; the reason of the 
inequality is, that unfaithfulness on the part of a 
wife throws doubt on the legitimacy of the children 
of the marriage, while unfaithfulness on the part 
of the husband does not. Mere desertion, however 
long continued, is not ground for a divorce, but 
for an action for restitution of conjugal rights. 
The husband may be ordered to pay an alimentary 
allowance to his divorced wife ; and the court may 
make orders in respect of the custody, maintenance, 
and education of the children of a dissolved mar- 
riage. A petitioner who is himself or herself in 
fault is not entitled to the remedy of divorce ; thus, 
the petition of a husband may be dismissed on the 
ground of recrimination, if he lias himself been un- 
faithful ; and if. the wife, as sometimes happens, 
refuses to press the countercharge, it may be the 
duty of the Queen's Proctor to intervene and call 
the attention of the court to the facts. The peti- 
tion may also be dismissed on the ground of collu- 
sion or connivance, if, for example, the husband 
has encouraged another man to make improper ad- 
vances to his wife ; or on the ground of condonation, 
if he has forgiven her, or continued to cohabit with 
, her after discovering her offence. Similar rules 
apply to the petition of a wife. The confession of 
an accused party Is evidence against him or her ; 
but proof of this nature ought to be received with 
caution. If the respondent is of unsound mind, 
and therefore unable to plead, the petitioner will 
not be allowed to proceed with his case. Divorced 
persons are free to marry again ; tliev cannot re- 
quire a clergyman of the Church of' England to 
marry them ; but a clergyman who refuses must 
permit^ the use of his church for the purpose. 

In Scotland, since the Reformation, the courts 
have decreed divorce, on the petition of either 
spouse, on the ground of adultery. An Act of 1573 
makes desertion without cause for four years a 
ground for an action of adherence ; and, if redress 
is not obtained by that means, decree of divorce 
may bo pronounced. It is not permitted that 
marriage should take place between offendiii" 
I tV-T' >. ,n ca '°. of divorce, the offending party 
tortcits all pecuniary benefit which might accrue 


from the marriage { see Aliment ). Separation may 
be obtained on the ground of ill-usage, and perhaps 
desertion. Bars to divorce are condonation, con- 
nivance, collusion, but not recrimination. 

In France, divorce was established during the 
Revolution, abolished under the Empire, and 
restored by a law of 1SS4, which permits husband 
or wife to claim a divorce on the ground of adultery, 
cruelty, or conviction for any infamous crime. In 
most ‘Protestant countries, divorce is granted for 
adultery, and other reasons. In some Protestant 
German states, divorce is scandalously easy ; the 
divorces granted by the Unitarian authorities at 
Klausenburg, Transylvania, are notorious. In all 
Mohammedan countries, divorce is extraordinarily 
easy, a few words of repudiation from the husband 
practically sufficing to loose the marital bond. 

In America, the laws of the states vary. In 
South Carolina, at one time, divorce was entirely 
unknown. In most of the states, adultery, ill- 
usage, and desertion are now regarded as good 
reasons for divorce ; in some, drunkenness, im- 
prisonment, and even incompatibility of temper 
are added to the list. There are in the United 
States no ecclesiastical or other specially consti- 
tuted matrimonial courts ; as a general rule, the 
civil courts have jurisdiction to dissolve the mar- 
riage of a party who is a citizen thereof, or domi- 
ciled therein; but there is an appeal tb the Federal 
courts in cases where the state courts have mistaken 
the limits of their jurisdiction. In British colonies 
where the basis of the law is English, the principles 
of the law, subject to local legislation, are the same 
as in England. 

In England, during 1S50-S7, the petitions for 
judicial separation anil for divorce or dissolution of 
marriage numbered respectively 2784 and 10,561, of 
which 985 and 7321 were successful. In the United 
States, during 1867-86, there were 328,716 divorces 
granted — 216,733 of them to wives, and 126,557 for 
desertion, 66,635 for unfaithfulness. 

Questions frequently arise as to the competency 
of a court to annul a marriage contracted in 
another country on grounds which would not in 
that country he regarded as sufficient. As a 
general rale, the courts of a country have juris- 
diction in matrimonial causes over all persons 
bond fide domiciled therein. But the English 
courts would probably refuse to recognise the 
dissolution of an English marriage by a foreign 
court on "rounds not held sufficient in England. 
See Evcrsley, The English Law of Personal and 
Domestic Relations (1885), Lord Fraser’s works 
on the, Scotch law, and the American works by 
Reeves and Schouler ; also the articles in this 
work on Marriage, Adultery, Husband and 
Wife, Parent and Child. 

Dix, John Adams, American statesman and 
soldier, horn in Boscawen, New Hampshire, 24th 
July 179S, _ was appointed cadet in 1812, and 
lieutenant in 1814, and while on the staff of 
General Jacob Brown studied law, afterwards being 
admitted to the Washington bar. In 1828, with 
the rank of captain, he resigned his commission ; 
in 1S30 he was appointed adjutant-general, and 
from 1S33 to 1840 was secretary of state and super- 
intendent of schools- for the state of New York. 
He was for four years a democratic United States 
senator, and secretary of the treasury from 1S61 to 
the end of Buchanan's administration. At the out- 
break of the civil war he raised seventeen regiments, 
and in July 1801, with the rank of major-general of 
volunteers, he took command of the Department of 
.Maryland, where lie rendered effective service to 
the cause of the Union ; from 1803 to the close of the 
wnr, he commanded the Department of the East. 
He was appointed minister to France in 18GC, and 
elected governor ot New York by the Republicans 
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in 1872. He died in New York city, 21st April 
1S79. His memoirs were published ( 18S3 ) by his 
eldest son, the Rev. Dr Morgan Dix. 

Dixie, or Dixie’s Land, a term which came, by 
a popular error, to be identified with the South and 
Southern institutions during the civil war. It is 
derived from a Northern negro refrain, which was 
sung in New York about the beginning of the 19th 
century, and which expressed the supposed regrets 
of the slaves of a man Dixie, who had shipped his 
slaves to the South as the abolition sentiment 
grew stronger. This rude chant afterwards was 
developed into the melody that for a time became 
the rival of Yankee Dobdlc. 

Dixon, William Hefworth, an English 
writer and traveller, was born in Manchester, 30th 
June 1821, early became a merchant’s clerk, but 
soon determined to devote himself to a literary 
life. He had already written much, and even 
edited for two months a Cheltenham paper, when 
in 1846 he settled in London. In 1854 he was 
called to the bar, but did not practise. A series 
of papers, published in the Daily News, on ‘The 
Literature of the Lower Orders,’ and another on 
‘ London Prisons,’ attracted considerable attention. 
The latter reappeared in a volume published in 
1850. Before this, but in the same year, he pub- 
lished John Howard, and the Prison World of 
Europe. It was with difficulty he could induce a 
publisher to accept it, yet when published it went 
through three editions in one year. Dixon now 
devoted himself principally to historical biography. 
In 1S51 appeared the first edition of his William 
Penn, a work called into existence by the onslaught 
made by Macaulay on the eminent Quaker, in 
which Dixon undertook, not without success, to 
disprove the great historian’s charges. In 1852 
was published his Life of Blake, and in 1860 his 
Personal History of Lord Bacon, two works which 
were indeed popular, but failed to satisfy com- 
petent critics. Prom 1S53 to 1869 Dixon was 
editor of the Athenaeum. His books of travel, all 
bright, and interesting, include The Holy Land 
(1865), New America (1S67), Free Russia (1870), 
The White Conquest- ( 1875), and British Cyprus 
(1879). His Spiritual Wives he issued in 186S. 
Accused of indecency in his Free Russia, he 
brought an action for libel against the Pall Mall 
Gazette, and was awarded a farthing damages. 
His historical works include Her Majesty’s Tower 
(4 vols. 1869-71), The History of Two Queens 
( Catharine of Aragon and Anne Boleyn ; 4 vols. 
1873-74), and Royal Windsor (1878-80). His 
novels are unimportant. He died suddenly in 
London, 27th December 1879. 

Dixon Entrauce, a strait on the west coast 
of North America, separating Queen Charlotte 
Islands from the Prince of Wales Archipelago, and 
so dividing British territory from a part of Alaska. 

DiZfuI, a town in the Persian province of 
Klmzistan, about 190 miles W. of Ispahan, on the 
river Diz, here crossed by a handsome bridge of 
twenty arches. It has over thirty-five sacred 
tombs, and nearly as many mosques ; but half the 
town consists of subterranean excavations in the 
rock, on account of the heat. It has a large trade 
in indigo, and is noted for the manufacture of reed- 
pens, which are exported to India and Constan- 
tinople. Pop. 25,000. Fourteen miles SSW. lie 
the ruins of ancient Susa. 

D.jczzar (i.e. ‘butcher’), the name given, on 
account of his cruelty,' to Achmed Pasha, famous 
for his obstinate defence of Acre against Napoleon 
I. He was born in Bosnia about 1735, and rose, 
through murder and treason, from the condition of 
a slave to be pasha of Acre. In the beginning of 
1799 the French entered Syria from Egypt, and 


advanced from victory to victory till they reached 
Acre, which was laid siege to on the 20th March. 
By advice of Sir Sidney Smith, Djezzar was 
induced to hold out; and such was the savage 
doggedness of his defence, that Bonaparte was 
obliged to retire on the 21st of May. He died at 
Acre in 1804. 

Djiun, or Jinn. See Demonology. 

Dmitrov, a town of Russia, dating from 1154, 
on a tributary of the Volga, 42 miles N. of Moscow, 
with some trade. Pop. 9206. 

Dnieper (ancient Borysthcncs), one of the 
large rivers of Europe, has its source, near the 
Volga and the Western Dwina, in certain swampy 
forest-lands in the north of the Russian province 
of Smolensk. It flows with a general southerly 
direction past Kiev, Ekaterinoslav, and Alex- 
androvslc to the Black Sea. Its embouchure 
(increased by the waters of the river Bug) forms 
a gulf nearly 50 miles in length, with a breadth of 
from 1 to 6 miles. Its principal affluents are 
the Desna and Soj from the east, and the Pripet, 
Beresina, and Druz from the west. The total 
length of the Dnieper Is 1330 miles, and its drain- 
age area embraces 245,000 sq. m. Some of the 
finest provinces of the Russian empire lie within 
its . basin. At Dorogobush the stream becomes 
navigable, but below Kiev and at other points 
traffic is interrupted. Below Ekaterinoslav, indeed, 
there are no less than sixteen rapids in the course 
of about 25 miles ; but these impediments to navi- 
gation have been overcome in part by blasting. 
The produce of the southern provinces is usu- 
ally conveyed down the river to ports on the 
Black Sea, but many vessels pass annually from 
the Dnieper to the Baltic by the Brest-Litovsk 
canal (50 miles) and other waterways. The im- 
portant river- traffic is now mostly below Smolensk; 
the chief fisheries are between* Kherson and the 
estuary. The stream is permanently bridged at 
Kiev only, but boat-bridges and ferries are numer- 
ous along its banks. At Smolensk, the waters 
of the Dnieper are frozen from November to April ; 
at Kiev, they arc ice-bound only from January 
to the end of March ; and at Kherson the river is 
frequently open all the year. See Kinburn. 

Dniester, a river, chiefly of Russia, but having 
its rise in the Carpathian Mountains, in the Austrian 
crown-land of Galicia. Its general course, until it 
reaches the Russian territory, is south-east ; it then 
runs east for a short distance, and thence south-east 
and south-south-east, separating Bessarabia from 
Podolia and Cherson, and enters the Black Sea by 
a shallow shore lake, 18 miles in length and 5 in 
breadth, between Alderman and Ovidiopol. The 
total length of the Dniester is 650 miles, and it 
drains an area of nearly 30,000 sq. m. Its current 
throughout is very rapid, and after reaching the 
Russian frontier, rushes muddy and turbid through 
a broad, flat plain. The navigation is interrupted 
by a series of falls and whirlpools near Jampol. 
Wood and grain are the chief products conveyed 
down the river. Fishing-villages are frequent 
along its banks in Bessarabia. 

Do'al) (from the Sanskrit, ‘two rivers;’ cf. 
Punjab) is a term used in India for the country 
between any two rivers, but specially the space 
inclosed by the Jumna on the south-west and the 
Ganges on the north-east — a space extending from 
Allahabad to the base of the Himalayas, a distance 
of upwards of 500 miles, with an average breadth 
of 55 miles. It is the granary of upper India, its 
great natural fertility haring been increased by the 
Ganges, Lower Ganges, and Eastern Jumna canals, 
and the extensive irrigation system which these 
render possible. It is all well cultivated, and is 
densely peopled throughout. , 
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DobcIL Sydney, poet, was bom at Cranbrook 
in Kent, 5th April 1S24. His father a wine- 
mercliant, removed to London about 182*, and in 
1835 to Cheltenham ; with Gloucestershire and 
with liis father’s business Sydney’s whole after- 
life was connected. Under the influence of a sect 
the * Freethinking Christians/ founded by Samuel 
Thompson, his grandfather, he developed a hot- 
house precocity, and at fifteen became engaged to 
the "ill whom he married at twenty. He never 
quite recovered from a severe illness (1847); and 
the chief events of his life were visits in quest of 
health for himself or his wife to Switzerland 
(1S51), Scotland ( 1S54-57 ), and Cannes, Spain, and 
Italy (1SG2-66). He died at Barton End House, 
among the Cotswold Hills, 22d August 1S74. 
His principal works are The Roman, by ’Sydney 
Yendys’ (1850); Balder ( Part I. 1854); Sonnets on 
the War (1855), in conjunction with Alexander 
Smith ; and England in Time of War ( 1856). The 
first and the last achieved a success to wonder at. 
For tiiongli some of his lyrics are pretty, though 
his fancy is ever sparkling and exuberant, his poems 
as a whole are nerveless, superfine, _ grandiose, 
transcendental. ‘ Spasmodic 1 does hit them oil 
better than comparison either with Shelley or with 
Donne. Professor Nichol edited his collected poems 
in IS75, and his prose works in 1S76 as Thoughts 
on Art, Philosophy , and Religion. See his Life and 
Letters (2 vols. 1878), and the memoir by IV. Sharp 
prefixed to his selected poems (1887). 

Dobelil, a town of Saxony, on an island formed 
by the Mulde, 40 miles SE. of Leipzig by rail, 
with foundries, and manufactures of fire-engines, 
machines, cigars, cloth, leather, sugar, carriages, 
and pianos. Dobeln dates from the 10th century, 
and in spite of its sufferings at the hands of the 
II unites and in the Thirty Years’ War, has pre- 
served a number of interesting old buildings. Pop. 
(1885) 11,072. 

Do'beran, a favourite bathing-resort of Meck- 
leiihurg-Sclnrerin, 2.1 miles from the Baltic, and 25 
miles NE. of WLiiiar by rail. It has a ducal 
palace, dating from 1232, is connected by rail (4 
miles) with a large sea-bathing establishment, and 
has a strongly chalybeate spring. Pop. 3905. 

Diibcreincr, Johann Wolfgang ( 17S0-1849), 
professor of Chemistry in Jena, and friend of 
Goethe, is remembered for what is called Dabcr- 
chiefs Lamp, a piece of platinum sponge which 
ignites a jet of a mixture of oxygen and hydrogen 
or of common air directed on it. * 

Dobrovsky, Joseph, the founder of Slavic 
philology, was born August 17, 1753, at Gvcrmet, 
near Baal) in Hungary, where his father, a Bohemian 
by birth, was stationed in garrison. He studied 
mainly at Prague, in 1772 entered the Jesuit order, 
and was successively a teacher, a family tutor, and 
the editor of a critical journal. In 1792, at the 
expense of the Eoyal Bohemian Scientific Society 
lie made a journey to Denmark, Sweden, and Russia 
to search after the fate of those Bohemian books 
dISS. which the Swedes had carried off from 
Prague during the Thirty Years’ War. Till Ids 
death January 6, 1829, he was reckoned one of the 
In "host authorities on all matters connected with 
lsolicnnan history and literature. Among his works 
are Say fores rerun i Bohcmicarum ( 17S4), a history 
of the Bohemian language and literature ( 1792), a 
.enuan-UolwHunn dictionary ( 1S02-21 ), Glaqolitica 
(K >,), anti Jnshfnt tones Lutgme Slavonics (1822). 
bee his Life in German bv T’ahickv (1833). ' 

Pobrittlja (variously spelt' Bobruja, Do- 
::±^S% 1,etter ’- Do l jn,lrh « ). the south-eastern 
a 4 t) r L V T'£ !lnm ,' U ' t / vccn tllc lower Danube 
i‘v . , l ' r' k n' n ’ *0 the principality 

tongre--, of 1S78, vine , fixed the 
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son them limit at a line from Silistria on the Danube 
to Man "alia on the sea-coast. The north-east of 
thL region is occupied by marshes and the delta of 
the Danube; the rest mostly a treeless steppe, too 
dry for fanning, on which large herds of cattle, 
horses, and sheep are raised. The climate is malari-' 
ous and unwholesome, and the inhabitants are a 
feeble folk. Roumanians and Bulgarians are the 
most numerous ; many of the immigrant Circassians 
-formerly settled here, Tartars and Turks having 
since 1S78 gone to Turkish territory. There are 
some 16,000 Turks still, with 15,000 Russians, and 
a number of German colonists. A railway traverses 
the district. Area, 6102 sq. m. ; pop. 100,943. . 

Dobson, Henry Austin, poet, was bom at 
Plymouth, January 18, 1840. He was educated at 
Beaumaris, Coventry, and Strasburg, and at first 
intended to follow the profession of bis father— a 
civil engineer, but in 1S56 entered the civil service 
as a Board of Trade clerk. His earliest poems, 
published in 186S in Anthony Trollope’s St Paul's 
Magazine, have been followed by a multitude of 
poems in some of the best contemporary magazines, 
more especially in the more artificial forms of . 
French verse, the rondeau, the ballade, and the 
villanelle. These are all marked by rare perfection 
of form, while many are informed with tine natural 
pathos, or reveal genuine satirical strength. His 
chief collections of verse are Vignettes in Rhyme, 
and Vers dc Socicte (1873), Proverbs in Porcelain 
(1877), and At the Sign of the Lyre (1885). The 
volume entitled Old World Idylls (Lond. 1S83) 
consisted in great part of pieces selected from the 
first two. In prose Dobson lias published a life of 
Hogarth in the ‘ Biographies of Great Artists ’ 

( 1879 ), of Fielding in the ‘ English Men of Letters ’ 
series (1883), and of Steele in ‘ English Worthies ’ 
(18S6), and an exhaustive study republished from 
the Century magazine as Thomas Bewick and his 
Pupils (1884). He contributed the critical notices 
of Prior, Praed, Gay, and Hood to Ward’s ‘ English 
Poets’ (18S0), and" has edited Eight teen th -century 
Essays (1S82), Gay’s Fables (1S82), Goldsmith’s 
Vicar of Wakefield ( 1 S83 ), Beaumarchais’ Lc Barbicr 
dc Seville (1SS4), and Selections from Steele (1SS5). 

Dobson j William, portrait-painter, was bom 
in London in 1610. He was trained as an artist 
under Sir Robert Peake and Erancis Cleyn, 
and was befriended by Vandyck, who introduced 
him to Charles I., and whom lie succeeded as 
king’s serjeant-painter and groom of the. privy 
chamber. He attended the king at Oxford, where 


lie painted liis portrait, and those of the Prince of 
Wales, Prince Rupert, and other members of the 
court. The disturbances of the time and his own 


careless habits threw his affairs into confusion, and 
lie was imprisoned for debt, and died in poverty, 
28th October 1646, shortly after his release. His 
finest portraits are lifelike and well executed, 
resembling those of Vandyck. Examples are pre- 
served at Coombe Abbey, Bridgewater House, 
Devonshire House, the National Portrait Gallery, 
and at Hampton Court, where is the excellent 
painting of himself and his wife. 

DoccTlu (from the Gr. dokco, ‘I appear or 
seem ) was the name given in the early church to 
those heretics who held that the human nature of 
Jesus Christ was a semblance and not a reality. 
The docetic tendency originates in the oriental and 
Alexandrian notion that matter is as such imperfect 
and impure ; and the Gnostic and Mamchrenn 
heretics found it impossible to conceive the essential 
union of the divine nature with a boilv composed 
of matter. The difficulty was got over in one of 
tmee ways ; the body of Christ was either con- 
sidered a, real earthly body, but not belonging 
. essentially to bis nature, and only assumed for a 
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time ; or it was declared to l>e a mere appearance 
or illusion (as by Marcion, the Ophites, the Mani- 
clueans ) ; or, finally, it was believed to be a 
heavenly body, composed of ethereal substance, 
though having the appearance of being material 
(as by Basilicles, Bardesanes, Tatian, Valentine). 
Clement of Alexandria and Origen are most free 
from traces of Docetism; the Priscillianists and 
Bogomiles may be reckoned amongst the Docetre. 
See Gnosticism, and the works on the History of 
Dogma. 

Dock. The large genus Rumex of the order 
Polygonacem is usually divided into Docks and 
Sorrels, the latter distinguished not only by their 
peculiarly acid taste, but by hastate leaves and 
usually dioecious flowers (see Sorrel); those of 
the docks proper being generally hermaphrodite. 
They are large perennial herbaceous plants, natives 
chiefly of temperate climates, with lame generally 
lanceolate or ovate leaves, and panicles of small 
greenish flowers. They have great tap-roots, and 
are with difficulty eradicated from pastures. They 
also multiply rapidly by seed. The best mode of 
dealing with them is generally found to be repeated 
cutting away of their leaves and shoots, by which 
the plants are killed. Many of the species prefer 
watery places. Several of the European ones have 
found their way to North America, where they have 
reinforced the indigenous species as troublesome 
weeds. The large astringent roots of various species, 
notably of the Great Water-dock ( li. Hydro- 
lapathmn), as also of the Monk’s Rhubarb (R. 
alpinus), were much esteemed in medicine until 
superseded by more powerful remedies. They have 
also been used in dyeing. 

' Dock, an inclosure for the accommodation of 

S ing, and of which there are three principal 
i — wet-docks ; tidal docks, which may with 
more propriety be called harbours, or basins ; and 
dry or graving docks ; besides floating-docks, which 
are widely different from the others. 

Wet-doclcs are for the purpose of maintaining a 
level nearly uniform with that of high-water, so as 
to keep vessels, always afloat, and to avoid strain- 
ing by taking the ground, also to save them from 
rubbing up and down the quays with the rise and 
fall of the tide, and to secure that the quays shall 
not be sometimes too high and at other times too 
low for convenience in shipping or discharging car- 
goes. Wet-docks are generally surrounded by quay 
or wharf walls of masonry or brickwork, but where 
they are wanted chiefly for laying up vessels in, 
and not for loading or unloading, their margin is 
sometimes only a natural sloping beach. They are 
of most importance in places where there is a great 
rise and fall of tide, such as at Bristol or Liverpool, 
where the range of tide is about 30 feet, or in the 
Thames, where it is 20 feet ; indeed wherever the 
range exceeds 12 feet they are almost indispensable ; 
while, again, in the Clyde at Glasgow, where the tides 
are small (about 10 feet at spring- tides ), there are 
no wet-docks strictly speaking, but simply tidal 
basins excavated to a great depth under the low- 
water level. Such also is the case along the east 
coast of North America, where the tides range 
from 9 feet 6 inches at Boston to 1 foot S inches 
at Baltimore and Galveston. The Queen’s Dock 
at Stobcross, Glasgow, for example, has a depth of 
' 20 feet at low-water, so that the largest vessels are 
nearly entirely water-borne at the lowest state of 
the tides. There has, however, recently been con- 
structed at Greenock, where the tide has the same 
range as at Glasgow, the James Watt Dock of 134 
acres extent, and having a depth on the sill at 
high-water of 32 feet. Wet-docks are generally 
entered by means of what is called a Lock (q.v.), 
having two sets of gates, separated by the length 


of the largest vessel using the dock, which enables 
vessels to enter or depart for a considerable time 
before and after high-water ; but frequently, for tire 
sake of economy both in space and in cost, they 
have only one set of gates, so that vessels can only 
enter or depart at or very near high-water of the 
day. 

The water in wet-docks is sometimes, by means 
of pumping or artificial reservoirs, kept up per- 
manently at as high a level as that of the highest 
tides ; but this involves the necessity of locking up 
or down always except at the highest tides. The 
tendency to silt up by deposits of fine mud is of 
common occurrence, and dredging, or some other 
plan, must be resorted to for the purpose of keep- 
ing the dock reasonably clear. In almost all cases, 
wet-docks require to be occasionally emptied for 
the purpose of cleaning. Docks must have proper 
moorings both on the quays and floating in the 
basin for making vessels fast to. They are also 
generally provided with sheds to keep goods dry, 
with cranes for shipping or unloading heavy 
articles, and with staiths or drops in the case of 
coal-shipping ports, and now they very frequently 
have rails laid along them. 

Dock-gates, when on a small scale, are opened 
and shut by means of chains worked by hand, 
either by winches or capstans ; but when on a 
large scale, and particularly in recent years, they 
have in most cases been moved by hydraulic 
machinery. 

No docks in the world are on so splendid a scale 
as those of London, Liverpool, and Birkenhead. 
Surrounded with substantial stone quays, provided 
with gates, placed under a proper police, and other- 
wise managed in a costly manner, these, as well as 
nearly all other docks in Great Britain, require to 
be supported by rates levied from the vessels resort- 
ing to them ; and for levying these rates, powers 
are taken in the acts of parliament authorising the 
construction of the respective docks. Sometimes 
the dock dues or rates are imposed on vessels in 
bulk according to tonnage, and in other instances, 
the rates are so much per ton, according to the 
nature of the goods. The Liverpool dock receipts 
have in recent years, including Birkenhead, ex- 
ceeded a million and a quarter sterling. Generally, 
the dues are complained of as being a heavy burden 
on commerce ; and complaints on this score, along 
with the high railway charges between Liverpool' 
and Manchester, were the chief reason for the pro- 
jection of the Manchester Ship Canal. But so 
enormous is the cost of constructing docks, that 
when owned by joint-stock companies they do not 
often yield good returns for the money invested. 
The most remarkable circumstance connected with 
English docks is the rapid extension of the dock- 
system on the Mersey at Liverpool. The original 
old dock contained an area of 3 acres 1200 yards, 
and 557 lineal yards of quay space. The total 
area is now (1889) 324 acres, and the quay space 
21 miles 1496 yards in length. The Birkenhead 
Docks contain *159 acres, and have a quay space of 
9 miles in length. The whole area of the London 
Docks on the north side of the river, exclusive of 
Tilbury, is 395 acres, and the area of dock property 
940 acres. The Surrey and Commercial Docks, on 
the south side of the river, have a land and water 
area.of about 330 acres. 

The most important of the London Docks are 
the Royal Albert and Victoria (fig. 1 ), which form 
a continuous line of docks across a neck of land 
between the Bugsby and Gallion reaches of the 
Thames. The Victoria Main Dock contains 74 
acres, and- its tidal basin 16 acres, the depth over 
the sill at high-water being 28 feet; the dock is 
1050 feet in width, with jetties on the southern 
side, which ' increase the berthage and quay room. 
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Connected with tliis dock there is an hydraulic jetties; the entrance lock m ioaO feet long, SO feet 
lift- and S graving-docks. The cost was £706,500. vide, and lias a depth of 30 feet at lugh-n ater , the 
The connecting channel between this and the aTea is 84 acres, and the length of quays 3 miles. 
Albert Dock is 80 feet in width; the dock itself. There are, opening of! the dock two graving-docks, 
is G500 feet long and 490 feet wide, and without respectively 500 and 400 feet in length, nith 



Tig. 1. — l’lan of the Eoj'al Albert and Victoria Docks, London. 


entrances of 84 and 76 feet. The walls of this 
dock are built wholly of concrete, and the quays 
are lighted by electricity. 

The Tilbury Docks have the deepest water of 
any in the llnited Kingdom. They are situated 
2G miles below London Bridge. Next the river is a 


tidal basin of 191- acres, with a depth of 46 feet at 
high-water ; from this extends the lock, 700 feet 
long and SO feet wide, to the main dock, which has 
an area of 57 acres, and a depth of 38 feet at high- 
water. 

Fig. 2 shows part of the most important of the 



°i ^ 10 Banadn Basin, and its connections, Liyerpool. 


ft.,.., • „ , , mo i.iuigton nranen 

intro is an hydraulic crane capable of lifting 100 
tons the charge for the use of which is £? per 


, Tllis is remarkable for 

the extensive sluice arrangements, designed by Mr 

fron silt° r Tl Cping i t - he entrances the river free 
irom silt. These sluices are capable of discharging 
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1,750,000 cubic feet of water per minute, creating 
an outward current of 10 miles an hour. The area 
of the whole of the Liverpool Docks, including 
land and water, is 1075 acres. 

In connection with wet-docks, outer or tidal 
basins are frequently-formed between the entrance 
lock and the nver or sea, admitting of a large ad- 
ditional traffic being accommodated ; ' the entrances 
to these basins are provided with a single pair of 
sea-gates, which are kept open till half-tide, so 
that inward-bound vessels may run into them up 
to that time, and be afterwards passed into the 
dock by means of the lock ; and in like manner, 
outward-bound vessels can be passed out to the 
sea long after high-water. As an example of the 
size of these half-tide basins, it may be stated that 
atPeharth Dock, which is IS acres in extent, the 
half-tide basin is 3 acres, the width of entrance 00 
feet, and the depth at high-water springs 35 feet. 

The following tabic gives the dimensions of 
various docks, with depth over the sill at high- 
water in ordinary spring-tides : 



Length 
in feet. 

Breadth in 
feet. 

Depth. 




ft. 

in. 

Cardiff -West Bute 

4000 

200 

2S 

S 

i» East 

4300 

300 to 500 

31 

8 

Penartti 

2100 

370 

35 

0 

Barrow— Devonshire . . . . 

2500 

250 

25 

6 

Avonmontli 

1400 

500 

3S 

0 

Kingston— Victoria 

LUO 

37S 

20 

2 

i, Albert 

3350 

200 to 430 

2S 

5 

London— Albert 

0000 

490 

30 

0 

Leith— Albert 

1100 

450 

2G 

6 

n Edinburgh 

1600 

G50 

26 

G 

Belfast 

630 

225 

22 

0 

Tyne— Northumberland. 

3700 

over 000 

24 

0 

I. Albcrt-Edward. . . 

1300 

ii 700 

30 

0 

Antwerp— Kattendyk . . . 

3000 

i, 500 



St Nazaire— Pcuhouet... . 

3000 

ii 750 




Area. 

Length of 
Quay. 



Liverpool— Canada 

17|a& 


2G 

6 

it Langton 

181 a 


2D 

0 

ii Alexandra . . . 

171 " 

h. *k Bi 

32 

0 

Birkenhead— WestFloat. 

52 n 

2 m, 210 yd. 

32 

0 

ti East Float. 

CO ii 

1 n 150G it 

32 

0 


Tidal docks require no particular description ; 
they are merely basins surrounded by quay walls, 
and having open entrances permitting the free flow 
and ebb of the tide, as at Glasgow, Greenock, 
&c., and they have the advantage of requiring 
no opening or shutting of gates. With small 
tides they answer very well, and they are some- 
times made deep enough to keep vessels afloat at 
low-water; but with tides of considerable range 
they are attended with the disadvantage of large 
vessels grounding at low-water, and from the large 
volume of water, generally more or less turbid, 
which enters at every tide, they are much more 
liable to silt up than wet-docks are. For ridding 
them of muddy deposits, the plan is sometimes 
resorted to of letting out a reserve of water with a 
sudden gush from an inclosuve at the inner end, at 
the time the tide has receded. This is called 
scouring. Such is the process pursued at Boulogne 
and elsewhere. Tidal docks or basins have been 
formed on a large scale at Hamburg, also at Rotter- 
dam ; at the former, the harbour quays extend to 
about 3 miles. Havre, Honfleur, and St Nazaire 
resemble English ports with docks ; Antwerp, 
Rotterdam, and Hamburg have accommodation on 
the river quays as important as their docks ; at 
Rouen and New York, quays and wharves suffice. 

The Kingston Tidal Dock at Glasgow, made in 
1S67, has an aiea of 5J acres, a quay space of 2490 
feet in length, and a depth of 23 to 24 feet at high- 
water. The Queen’s Dock, finished in 18S0, has 
an area of 33f acres, a quay space of 10,000 feet, 


and a depth of 27 to 30 feet at high-water. The 
quays are furnished with powerful hydraulic cranes, 
the pressure being produced by steam-engines of 
175 horse-power acting on an accumulator giving 
700 lb. to the square inch. The dock entrance is 
100 feet in width. These docks are tidal and 
unfurnished with gates, and vessels drawing under 
20 feet can pass out or in at any time of tide. 

Dry-docks or Graving-docks are used for the pur- 
pose of laying vessels dry for examination or repairs. 
They may have their entrance either from a wet- 
dock or from a tidal harbour ; but the former is by 
much the better arrangement, as it admits of vessels 
being docked or taken out at any time of tide, and 
it keeps a more equal pressure on the gates, thereby 
making them less liable to leak. They require to 
be built of good watertight masonry. The entrance 
has generally a pair of folding-gates, pointing out- 
wards, to exclude the water ; but sometimes it is 
closed by means of a Caisson ( q. v. ). When the tides 
are very large, the bottom of the dock may some- 
times be placed above low-water, so that it may 
be run dry without pumping ; but generally when 
the rise of the tide is small, the bottom of a 




Fig. 3. — Section of Dry-dock. 


dry-dock for the reception of any but very small 
vessels is below that level, in which case a steam- 
engine and pumps, with a well and water-channels 
leading to it, are required for emptying the dock. 
The floor is nearly level, and the keel of the vessel 
to be docked rests on wooden blocks fastened down 
to prevent them floating, and of such a height as to 
admit of the shipwrights getting under the vessel’s 
bottom. Side-shores are put in, to keep the vessel 
in an upright position, and blocks are fitted in 
under the bilges as soon as possible after the water 
has been got out of the dock. The sides generally 
consist of stone steps called altars, for the purpose 
of fixing the lower ends of the shores, and also for 
the convenience of supporting the workmen’s scaf- 
folds. Dry-docks are frequently made long enough 
to hold three or four vessels of considerable size at 
one time, in which ease they are placed, not in the 
centre line of the dock, but obliquely across, so as 
to give more available length. 

The use of the graving-dock is frequently super- 
seded by that of Morton’s patent slip (see Slip). 
Graving-docks of large dimensions are very expen- 
sive works, and the difficulty of making them 
watertight is, in certain situations, very great. 
Liverpool has twenty-three graving-docks, having 
a total length of 12,489 feet of floor, many of them 
being 600 feet, and some even as high as 768 feet 
in length. The graving-docks at Birkenhead are 
the largest in the United Kingdom; there are 
three of them of the length respectively of 930, /50, 
and 750 feet, and width of entrance of 60, 50, and 
85 feet, with depths of water of 24 feet 9 inches, 
27 feet 9 inches, and 27 feet 8 inches, at lugh-water 
spring-tides over the sills. .. , 

Floating -docks were at first built of timber, in 
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the form of a large box with a flap-door fallni 0 
down on strong hinges at one end. Such docks are 
moored in stiQ and shallow water, with a depth 
lust sufficient to allow the vessel to float into them 
as they rest on the bottom. The flap-door is then 
raised up, and the water pumped out. These timber 
docks are incapable of being used in deep water, m 
consequence of their want of stability. 

It was not until the intioduction of iron as the 
material for constructing them, that floating-docks 
were made capable of working in deep water, and 
able to take in the largest class of ships. Mr 
G B. Bennie’s docks are said to be the first of 



Fig. 4. -Floating-dock at Saigon. 

the kind that weie made of iron. Mr Thomson, 
of Edinburgh, designed in 1859 a gieat iron floating- 
dock for the port of Sourabaya, Java ; and lie 
determined to make every separate piece of the 
Sourabaya Dock fiom drawings, and to dispense 
altogether with the costly operation of building up 
in this country. Theie were upwards of 75,000 
separate plates, ribs, and angle-irons, every one of 
them shaped, accurately punched with numerous 
holes, and ready to be riveted into their places. 
The dock was comnosed of five great watertight 
compartments; and these were divided in their 
longitudinal direction into five separate divisions, 
making in all 25 watertight compartments, any 
one of which could bo filled or emptied at pleasure ; 
thus affording complete command over the dock, 
and admitting of its being put into any required 
level, notwithstanding any irregularity in the dis- 
tribution of the weight resting on the dock. The 
watertight compartments weie all completely under 
the command of powerful centrifugal steam-pumps, 
so that they could be separately filled or emptied 
in a very short time ; and thus the dock could be 
heeled over to one side, for the purpose of getting 
at the bottom for repairing or cleaning it. This 
tilting over could be accomplished by filling the 
compartment at one side, and emptying all the 
others. 

It must he mentioned that floating-docks requiie 
engineering Mali for their management, and, unless 
very carefully handled, are liable to serious acci- 
dents. Some have been wholly lost; ono elected at 
Jtio Janeiro proved unmanageable, and was never 
11 V', • n "d a fatal dKv-tar occurred in connection 
with one at Callao, To overcome such disadvan- 
tage^, Mr Edwin Clark indented the Hydraulic Lift 
Gnmng.dock, London, lit consists of a pontoon, 
iiilcd Willi water, and sunk between two lows of 
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iron columns; and the pontoon, when the vessel 
li«is been placed over it, is raised by hydraulic 
pumps acting on the pontoon by chains. 

p'jT, 4 jg a view of the dock at Saigon in Cochin- 
China, constructed by order of the French govern- 
ment. and put together nearly in the same wav as 
that at Sourabaya. Its performances proved m 
every way most satisfactoiy ; it easily lifted, high 
and dry out of the water, the 70-gun frigate, Per- 
sivcmntc. None of these iron docks have doois or 
gates for excluding the water. The bottom part is 
made of sufficient buoyancy to float the vessels 
clear out of the water, and the equilibrium of the 

dock is maintained dur- 
ing the time it is under 
water, for the purpose 
of admitting a vessel, 
by the great displace- 
ment offered by tlie 
hollow sides. 

One of the most re- 
markable of recently 
constiucted floating- 
docks was that sent out 
to St Thomas, West 
Indies, in 1867, and de- 
signed by Mr Frederick 
J. Bramwell. It is 300 
feet long, 72 feet wide 
clear between the sides, 
and has a double bottom 
9 feet 9 inches deep. 
The sides are open 
gilders, not hollow 
boxes, as in the Soura- 
baya Dock, and im- 
mense rectangular air- 
vessels called * floats ’ 
are placed between 
the side gilders, and 
are capable of being moved up and down by 
seiews in order to preserve the stability of the 
whole while it is being raised or lowered. By an 
accident which happened very soon after its arrival 
at St Thomas, this dock was sunk, and it was only 
raised to the surface in 1871, after operations which 
lasted a year and a half. Its lifting power is 8357 
tons. A dock sent to Bermuda in 18G9 (see Ber- 
mudas) has a lifting power of 16,700 tons, and is 
3S1 feet long. The docks made by Messrs Rennie 
for Cartagena and Ferrol have been very notable 
and successful. Tlie former weighs about 4400 tons, 
and is credited with a total lifting power of i 1,500 
tons; wliile that at Ferrol should sustain a weight 
of no less than 13,040 tons. See L. F. Vernon 
Harcourt, Harbours and Docks (2 vols. 1885). 

Docket (from tlie same root as doch, ‘ to cut off 
or clip ’), a small piece of paper or parchment, con- 
taining a brief or summary of a laige writing. All 
attestations or declarations annexed to written 
instruments are called dockets, more particularly 
those that are done by a Notary (q.v.). 

Dock Warrants are orders or authorities for 
the lemoval of goods and meichandise warehoused 
in the various, docks. The orders are granted by 
the proper officer at the docks, on application of 
the importer, in favour of any one whom the latter 
shall name. Careful rales as to obtaining warrants 
are laid down by the East and West India Dock 
and the London Dock Companies. These rules are, 
in a great measure, followed by tlie other dock 
companies in the kingdom. Unless the rales are 
complied with, goods will not he delivered from 
the docks. W arrants may he obtained for either 
tlie whole or a part of a cargo consigned. A 
warrant may be assigned hv the holder. A sin He 
warrant may aKo, at the desire of tlie holder, lie 
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divided into smaller warrants, and these also may 
be assigned. In case a warrant is lost, a new 
warrant will not be issued till the loss has been 
advertised, and the holder furnish the company 
with an engagement to indemnify them for any 
loss which may arise. 

Dockyards, Royal. Under the names of 
the several towns where the royal dockyards are 
situated those establishments are briefly noticed. 
Under the present heading a few remarks may be 
useful concerning tbe whole of them collectively. 

Most of the royal ships are built by the govern- 
ment at one or other of the dockyards at Ports- 
mouth, Plymouth, Sheerness, Chatham, and Pem- 
broke. Each of these establishments comprises 
covered, slips on which the ships are built, docks 
in which they are kept, and all the appliances for 
rigging them out for sea. Boat-building and mast- 
making are also carried on ; and in some, though 
not all of the yards, ropemaking, sailmaking, 
anchor-forging, blockmaking, and other manufac- 
turing operations connected with the finishing and 
furnishing of ships. There are also arrangements 
connected^ with the storing of guns and other muni- 
tions of war. The yards at Plymouth, Gosport, 
and Deptford are limited to large establishments 
for victualling the, navy ; while machinery is 
repaired and constructed in the dockyards proper. 
To enable ships to be repaired and refitted abroad, 
there are royal dockyards at Gibraltar, Malta, 
Halifax, Bermuda, Jamaica, the Cape of Good 
Hope, Ascension, Trincomalee, Esquimalt, Sydney, 
and Hong-kong. Since the creation of a steam- 
navy, and the large substitution of iron for wood 
in shipbuilding, an increasing proportion of the 
royal ships are built in private yards. All the 
royal dockyards are under the Admiralty, and 
each is governed by a distinct set of officers respons- 
ible only to that department. The chief officer, 
called the superintendent, is always a naval officer 
— an admiral at the larger yards, a captain at 
Sheerness and Pembroke ; and the office is deemed 
an honourable recognition of past services. The 
superintendent controls all the other officers, 
and all the artificers and labourers employed ; 
examines the accounts, authorises the payments, 
and is responsible for the stores. When a new ship 
is to be built, or other work executed, the super- 
intendent receives general instructions from the 
Admiralty, while special instructions are conveyed 
to other officers more immediately concerned with 
the actual working. In yards where steam- 
machinery is repaired and fitted, engineers form an 
important part of the establishment. The artisans 
of the dockyards comprise shipwrights, platers, 
caulkers, joiners, smiths, millwrights, blockmakers, t 
sailmakers, ropemakers, &c. ; while under these is 
a large body of labourers. 

In 1889-90, £1,619,300 was voted for wages in 
the dockyards at home and abroad. These charges 
are exclusive of £1,475,500 for materials, and are 
for the dockyards only, as distinguished from the 
victualling yards ; which latter cost £67,534 in 
1889-90. There is a separate vote for stores and 
materials for building and fitting out vessels for 
the fleet. Of the total £21,000,000 voted for naval 
increase in 1889-90, £11,000,000 was to be expended 
in private yards. The general direction of the 
royal dockyards is under the superintendence of 
the Controller of the Navy. Subordinate to this 
high officer are many professional and technical 
officers. Coaling Stations (q.v.) are the subject of 
a separate article. 

In the United States, the bureau of yards and 
docks superintends the construction of docks, naval 
grounds, buildings, and civil engineering work for 
the navy. There are seven navy yards— Ports- 
mouth (63 acres), Charlestown (Boston, 80 acres), 
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Brooklyn (80 acres), League Island (Philadelphia), 
New London, and Washington ; and three naval 
stations — Norfolk, Pensacola, Mare Island (San 
Francisco). It is proposed to close most of these, 
and retain but three— at Brooklyn, Norfolk, and San 
Francisco, with a repair arsenal at Washington. 

The great naval centres of France are Cherbourg, 
Brest, Lorient, Rochefort, and Toulon. Germany 
has three ports of war— Kiel, Danzig, and Wil- 
helmshafen. Trieste and Pola are the Austrian 
naval liarbonrs. Russia has Cronstadt and Sebas- 
topol at home, and Vladivostok in the Ameer 
territory. See Arsenal. 

Doctor (Lat. clocere, ‘to teach’), a teacher. 
Originally the word doctor was used to signify a 
.teacher in general, and it was not till the 12th 
century that it became the highest university title 
of honour for the learned. It had frequently 
. appended to it in those early days some additional 
expression intended to characterise the peculiar 
gift of its possessor. Thus, Thomas Aquinas was 
called the Doctor Angelicus ; Bonaventura, the 
Doctor Seraphicus ; Alexander de Hales, the Doctor 
Irrefragabilis ; Duns Scotus, the Doctor Subtilis ; 
Roger Bacon, the Doctor Mirabilis ; William Occam, 
the Doctor Invincibilis or Singnlaris ; Joseph Ger- 
son, the Doctor Christianissimus ; Thomas Brad- 
ward in c, the Doctor Profundus ; and the like. 
Formal promotions to the university degree of 
cloctorlcgum commenced at Bologna aboutU30, and 
the learned Irnerius, the regenerator of the Roman 
law at that period, is said to have introduced 
the ceremonial which was afterwards universally 
adopted. The university of Paris almost imme- 
diately followed in the footsteps of Bologna. In 
England the doctorate was not introduced till 
the following century. Originally the degree, 
which is more modern than those of bachelor and 
master, was granted only in law and divinity ; in 
medicine it was not granted till the 14th century ; 
in philosophy, science, literature, and music, only 
quite recently- The doctor’s degree is granted 
either on examination, and after the ancient form, 
at least, of publicly defending a learned thesis in 
Latin has been observed, or else it is an honorary 
degree, conferred in consideration of the general 
reputation of the recipient for eminence in some 
particular branch of learning, philosophy, or 
science. The doctorate of laws (whether m the 
form of LL.D., Lcqum Doctor ; D.C.L., Doctor of 
Civil Law; or J.U.D., Doctor Utrivsquc Juris, 
Doctor both of Civil and Canon Law) is especially 
wont to be conferred on eminent men honoris causa- 
tantum ; the D.D. is often distinguished rather 
as a pastor or public man than as a divine ; 
the doctorates of medicine, science, and music are 
usually for ascertained professional attainment. In 
Germany, learned ladies have occasionally shared 
the honours of the doctorate ; and now many uni- 
versities give women doctors’ degrees in medicine 
and science. It was a special honour to Cardinal 
Cullen that, before he was ordained priest, the pope 
conferred the doctor’s hat on him with his own 
hand. See Degree, University, Women. 

Doctors’ Commons, formerly the college of 
the doctors of civil law in London, situated in St 
Bennet’s Hill, St Paul’s Churchyard. It was 
founded by Dr Henry Harvey, Dean of tbe Arches, 
in 1568, previous to which time the doctors had 
lived in Paternoster Row. The original building was 
burned in the great fire in 1666, when the doctors 
removed for a time to Exeter House. In 1672 the 
Commons was rebuilt, and the doctors returned to 
their former quarters. The college was incorporated 
by royal charter in 1768. The persons practising 
in Doctors’ Commons were the doctors, called m the 
ecclesiastical courts advocates, and the proctors, 
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whose duties were analogous to those of solicitors. 
Both doctors and proctors were admitted by fiat of 
the Archbishop, and introduced to the Dean of 
Arches in court by two persons of their own degree, 
in tlieir robes. The robe of the doctors was scarlet, 
with a hood trimmed with taffeta or white minever. 
In 1857, on the establishment of the Divorce Court 
and Probate Court, the charter of Doctors’ Commons 
was surrendered, and the corporation was dissolved, 
the advocates being merged in the general body of 
the bar, and the proctors becoming solicitors ; but 
the old names are still used to some extent in the 
ecclesiastical courts. The courts which sat at 
Doctors’ Commons were the Court of Admiralty 
(q.v.) ; the Prerogative Court, whose powers were 
transferred to the Probate Court; the Court of 
Delegates, whose powers are now exercised bv the 
judicial committee of the Privy-council ; ami two 1 
other ecclesiastical tribunals, the Faculty Court • 
and the Archdeacon’s Court. The Court of Arches 
also sat in the same placo. The buildings of the 
College of Advocates were demolished in 1807 ; and 
in 1874 the Doctors’ Commons Will Office was 
removed to Somerset House. 

Doctrinaire, a French term used to charac- 
terise such political or other views as are pedantic 
and unpractical, as opposed to a policy based on 
precedent, prudence, iaisscz faire, or expediency. 
In this sense it was applied in France, in 1810, 
by the reactionary court-party to those who sup- 
ported scientific doctrines of constitutional liberty 
against the arbitrary will of the monarch. This 
party, which bad its rallying-point in the salon 
of the Due de Broglie, was led in the Chamber by 
Itoyer-Collard, and supported in the press by De 
Bavante, Guizot, and Yillcnmin. When the revolu- 
tion of 1830 occurred, they became the advisers and 
ministers of Louis- Philippe. 

Doctrine. See Dogma. 

Dodd, William, clergyman and forger, was 
horn 29th May 1729, at Bourne in Lincolnshire ; 
entered Clare College, Cambridge, as a sizar, in 
1746, and_ graduated as fifteenth in the mathe- 
matical tripos, 1749-50. Shortly after, he removed 
to London, married, took orders, and ere long be- 
came a popular preacher. His sermons in behalf 
of public charities were particularly successful ; 
those preached as chaplain of the Magdalen 
Hospital attracted all the fashionable ladies of 
London. Dodd next published a series of edifying 
hooks, edited the Christian Magazine, and became 
in 1763 one of the king’s chaplains, and soon after 
LL.D., and tutor to Philip Stanhope, nephew to 
Lord Chesterfield. His habits had always been 
very expensive, and his large income as a success- 
ful preacher and writer did not save him from 
drifting hopelessly into debt. He purchased Char- 
lotte Chapel in Pimlico, and had all his wonted 
success, hut an anonymous letter of his wife to 
the Lord Chancellor’s wife, offering a large sum 
for the rich living of St George’s, Hanover Square, 
led to Dr Dodd’s name being struck off the list 
of chaplains (1774), and bis wife’s being taken off 
by Foote in a farce as ‘ Mrs Simony.’ Dodd left 
- England for a time, and was well received by his 
pupil, now Lord Chesterfield, at Geneva, and 
presented to the living of Wing in Buckingham- 
shire. After his return he sunk deeper and deeper 
into financial difficulties. He sold his chapel in 
1776, and in the February of the following year 
offered a stockbroker a bond for £4200 signed .by 
Lord Chesterfield. It was discovered that the 
signature Avas a forgery, and Dr Dodd was at 
once arrested. He refunded great part of the 
money, hut was nevertheless sent to trial, con- 
victed, and sentenced to death. Extraordinary 
efforts were made to secure a pardon ; petitions and 


pamphlets appeared in profusion, and even Dr 
Johnson, the most rigid of moralists, if the kindest 
of men, lent the unhappy man the great influence 
of Iris support. Tiie sermon preached to his fellow- 
prisoners in Newgate and his final appeal to the 
king were both composed by Johnson, whose final 
letter to Dr Dodd, when his awful doom was 
certain, thrills throughout its grave phrases with 
pvofonndcst pity. The king refused to pardon 
his former chaplain, and Dr Dodd was hanged, 
27th July 1777. Of his numerous writings the 
Beauties of Shakespeare (1752) was long popular, 
and Thoughts in Prison is still interesting. See 
A Famous Forgery, by Percy Fitzgerald (1865). 

Dodder (Cuseuta), a widely distributed genus 
of phanerogamous parasites, usually regarded as 
degenerate Convolvnlacea', and forming the type 
of a small suli-ordev Cuscutacere. Being entirely 
parasitic, they have lost all trace of leaves, even 
the cotyledons of the embryo being no longer dis- 
tinguishable, while chlorophyll is almost completely 
absent. The seed germinates very late in spring, 
and as the seedling rises from the ground its tip 
soon begins to show the sweeping movements of 
circumnutation of a climbing plant. If no host be 
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Dodder, attached to a Geranium and By-plant. 

in the neighbourhood for it to' take up its quarters 
on, it falls to the ground, hut retains its vitality 
for some weeks, by which time a victim may 
probably have germinated. As soon as it touches 
a living plant it twines firmly round it, and a 
series of small wart-like adventitious roots are 
developed, from the centre of each of which a 
bundle of suctorial cells force tlieir way through the 
epidermis and cellular envelope into the hast, and 
press against the woody tissue of the host. The 
portion of the dodder stem below this attachment 
now dies oft - , and there is then no longer any 
connection with the ground. The growing point 
again circumnntates until it finds a new base of 
attachment upon the same or a different stem of 
the host, there to repeat the formation of suckers. 
In this way a tangled skein of threads is formed 
over which, late in the season, the flowers develop 
in dense clusters, and the ripened seeds are shaken 
out of the capsule by the wind, or gathered with 
the crop. This parasite is often very injurious, 
particularly in Germany, where the fields of flax, 
clover, and lucerne sometimes show well-marked 
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patches completely desolated by the pest ; these 
have simply to be mown down and. buried before 
new seed has set ; while pains must be taken to 
procure clover-seed pure from those of the parasite. 
The temperate species are all annual, but C. 
verrucosa and other tropical forms are perennial. 
It is a remarkable circumstance that Cassytha, 
a totally unrelated oriental genus of Lauracete, 
has not only assumed the same general mode of 
life and twining, leafless habit, hut germinates and 
penetrates in a precisely similar way. 

Doddridge, Philip, a great nonconformist 
divine, was bom in London, 2Gtli June 1702, the 
twentieth child of a well-to-do oilman of good 
descent. The Duchess of Bedford, to whom his 
uncle was steward, offered him an education at 
either university and provision in the church ; hut 
though dissuaded by Calamy, he determined to 
enter the nonconformist ministry on the advice of 
the famous Samuel Clarke. He was educated at 
a theological academy at Kibwortb in Leicester- 
shire 1 afterwards removed to Hinckley!, presided 
over hy John Jennings, a man not only of great 
intellect, hut of uncommon breadth and toleration. 
In 1723 Doddridge became pastor of the dissenting 
congregation at Kibwortb. After declining several 
invitations from congregations whose rigid ideas of 
orthodoxy he felt would he uncongenial to him, he 
settled in 172 9 at Northampton as minister and 
president of a theological academy. Here lie con- 
tinued to preach and train young students for the 
ministry till shortly before his death, which occurred 
October 26, 1751, at Lisbon, whither he had gone 
for the benefit of his health. Doddridge was a man 
of the most amiable character, deep piety, and ex- 
tensive accomplishments. He was at once liberal 
and evangelical, and with all bis religions earnest- 
ness and enthusiasm had humanity enough for such 
‘ levities ’ as cards and tobacco. His principal work 
is The Rise and Progress of Religion in the Soul 
(1745), which has been translated into Dutch, 
German, Danish, French, and even Syriac and 
Tamil. Besides this, may he mentioned The Family 
Expositor (6 vols. 1739-56) ; his Course of Lectures, 
delivered to the students under his charge, and 
published by the Rev. Samuel Clarke ( 1763 ) ; and 
a great variety of sermons on miscellaneous religi- 
ous topics. His hymns have carried his name over 
the English-speaking religious world, pevliaps the 
best known being ‘ Hark, the glad sound, the 
Saviour comes,’ and ' 0 God of Bethel, hy whose 
hand.’ His works fill 10 vols. (Leeds, 1802-5). 
His Correspondence and Diary was edited by bis 
great-grandson (5 vols. 1829-31). See also Stan- 
ford’s Memoir (1880). 

Dodec'agon, a regular polygon of twelve equal 
sides and angles. 

Dodecahe'dron, one of the five regular solids, 
is hounded, hy twelve equal and regular pentagons. 

Dodcrlciu, Ludwig, philologist, born at Jena, 
19th December 1791, studied at Munich, Heidel- 
berg, Erlangen, and Berlin, and in 1815 was 
appointed professor of Philology at the academy' of 
Bern. In 1819 he went as second professor of 
Philology to Erlangen, where in 1827 lie became 
first professor and also director of the philological 
seminary. He died there, 9tli November 1863. 
His principal works are Latcinischc Synonymcn und 
Ehjmologicn (6 vols. 1826-38), Lateimschc Wort- 
bildung (1838), Haudbuch dcr lateinischcn Ety- 
mologic ( 1841 ), and Ilomcrischcs Glossarium (3 vols. 
1850-5S). He also edited several classical works, 
such as the Iliad, (Edipus Coloncus, and the works 
. of Tacitus. 

Dodgson, Rev. Charles Lutwidge, humor- 
ist, better known hy his pen-name of Lewis Carroll, 
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Oxford, graduated B.A. in 1854 with a first-class 
in mathematics. He was elected a student of his 
college, took orders in 1861, and from 1855 to 1881 
was mathematical lecturer. Under the name of 
Lewis Carroll he issued in 1865 Alice's Adven- 
tures in Wonderland, which, with its continuation 
Through the Looking-glass (1872), has become a 
nursery classic, and has been translated into most 
of the languages of Europe. He has also published 
some poems and parodies entitled Phantasmagoria 
(1869), Hunting of the Snark (1876), Doublets 
(1879), Rhyme ? and Reason? (1883), Euclid and 
His Modern Rivals (1879), A Tangled Tale (18S6), 
Game of Logic (1887), and Mathematica Curiosa 
(1SS8), the last a valuable contribution to mathe- 
matics. 

Dddiligton, George Burb, a ‘person of im- 
portance in his day,’ was bom plain Bubb in 1691, 
the son of an Irish fortune-hunter or apothecary', 
and took the name Dodington in 1720, on inherit- 
ing a fine property from his uncle. Resolved ‘ to 
make some figure in the world,’ he had got into 
parliament in 1715, and from 1722 to 1754 sat for 
Bridgwater. Otherwise, he was always changing 
his place, from Walpole’s service to the Prince of 
Wales’s, from his to Argyll's, .anon hack to the 
Prince’s, and so on : his one good action, that he 
spoke up for Byng. He was sometimes in office, 
hut oftener out of it ; and he had not long reached 
the goal of his ambition, a peerage with the title 
Baron Melcombe, when lie died at Hammersmith, 
28th July 1762. A soi-disant Maecenas, he passed 
for something of a wit and poet, but is only remem- 
bered through Browning’s Parleying, and by h is 
posthumous Diary (1784), that odd self-revelation 
of a flunkey. 

Dodo ( Didus ineptus), a large bird which used 
to inhabit Mauritius, but became extinct some time 
after 1681. It appears to have been allied to the 
pigeons, was a little larger than a turkey, and 
incapable of flight. Our knowledge of the bird is 
derived from the reports of travellers, from pictures, 
and above all from the skeletons disentombed in 
1866. It appeals also to have been sometimes 
brought alive to Europe. The bill was large, longer 
than the head, and covered for half its length by soft 
naked skin. The end of the hill was hooked and 
turned downwards. The wings and the tail were 
rudimentary. The feathers seem to have been gray, 
with yellow on the wings and tail. The legs were 
short, thick, and scaly. It probably lived in the 
thick, tropical woods, and fed on vegetable materials. 




Supposed figure of the Dodo. 

The extermination seems to. have rapidly followed 
the Dutch colonisation of Mauritius. The bird was 
helpless and stupid, and withal good for eating. 
The hungry domestic animals brought by man 
doubtless helped to destroy the hapless dodo. 
Though a conspicuous example, the dodo is by no 
wpivns the nnlv bird which has been exterminated, 
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in part fit least, by liiimnn carelessness. The 
solitaire ( Pezopliaps solitarius) of Rodriguez is 
another well-known case. 

There are rude figures of the dodo in several 
works of the 17th century, and in particular one, 
evidently superior to the rest, in Ilontins (edited 
by ■ Piso, 1658)— who calls the bird JJronfc or 
Dodders —- which perfectly corresponds with the 
descriptions given of it, with a painting preserved 
in the British Museum, said to have been drawn in 
Holland from the living bird, and with a representa- 
tion of it discovered by Professor Owen in 183S in 
Savory’s picture of Orpheus and the Beasts at the 
Hague, which he thinks ‘ must have been copied 
from a study of the living bird.’ The skeleton 
has been partially reconstructed, and described by 
Professor Owen. 'Many hones of this extinct bird 
were discovered in 1805, wlion extensive marshes in 
the island were partially drained. There are hones 
at Paris, Copenhagen,' and Haarlem. A foot of 
the dodo is amongst the valued treasures of the 
British Museum. In the Ashmolenn Museum at 
Oxford are a head and foot ; lmt the stuffed 
specimen to which these belonged was allowed to 
decay, and finally destroyed in 1755 by order of the 
curators. See Strickland and Melville, The. Dodo 
and its Kindred (184S), and Professor Owen in 
vol. vi. of Trans. Zoo!. Hoc. 

Dodona, the seat of the oldest Greek ojacle, 
was situated in Epirus, in one of, the wildest 
districts south-west of the Lake of Janinn, The 
Greek and Egyptian accounts of its origin differ. 
The priests of Egyptian Thebes related that two 
holy women were canned off from that city hy a 
party of Phoenicians, one of whom was sold" in 
Libya, the other to the Greeks, and that these 
women founded the oracles at Dodonaand Ammon. 
The inhabitants of Dodona related that two black 
doves took their flight from the city of Thebes, 
in Egypt, one of which Hew to Libya, the other to 
Dodona ; that the latter perched upon an oak, and 
with a human voice commanded that an oracle 
should he founded on the spot. Herodotus thought 
that if the Phoenicians did actually carry off 
the two women already alluded to, one of them 
w.ns probably sold into' Greece ; that the strange 
language and dark complexion bad caused them to 
: be likened to birds ; and that when they became 
' acquainted with the Greek tongue, they were said 
to have spoken with a human voice. Later 
authors ascribe the founding of the city to Deu- 
calion. The sanctuary itself was dedicated to 
Zeus, who made known his will by the wind rust- 
ling through the houghs of a grove of lofty oaks or 
beech trees. This was interpreted by the priests, 
who were termed Sclloi or Hclloi. 'The goddess 
Dione, liy some said to he Aphrodite, bv others 
Hera, afterwards appeared hy the side of Zeus, and 
the place of the priests was occupied by priestesses 
( Pclciadcs ), who announced the will of the deitv. 
Dodona, though not eqnal in renown to Delphi, 
was yet frequently consulted on occasions of im- 
portance both by the Spartans and Athenians. 
Though the city was destroyed in 219 ls.C. by the 
iEtolians, it recovered at a later period, and was in 
existence in the 6th century a.Tj. See Dodone ct 
scs R nines, by Carapanos (1878). 

Dodsley, Robeijt, author and publisher, was 
horn in 1703 near Mansfield, in Nottinghamshire. 
His father, who was a schoolmaster, apprenticed 
him to a stocking- weaver ; but the boy was so ill- 
treated that he ran away, and was afterwards en- 
gaged as footman. His leisure he gave to reading, 
and at length published in 1732 a volume of poems, 
entitled A Muse in Livery, which was patronised 
by many fashionable ladies. His next production, 
27ic Toy Shop, a dramatic piece, was submitted in 


manuscript to Pope, who undertook to recommend 
it to Rich, tiic manager of Covent Garden Theatre, 
under whose management it was acted in 1735 
with great success. With his profits, and the 
interest of Pope, who helped him with £100, 
Dodsley now commenced business a« a bookseller, 
ami was very successful, but still continued to 
write bright and successful plays, as The Kina and 
the Miller of Mansfield (1737), Sir, John Cockle at. 
Court ( 1738), The Blind Beggar of Bethnal Green 
(1741 ), and Rex ct Pontifcer, ( 1745), which were re- 
pnblishcd in a collected edition of his dramatic 
works with the title of Trifles ( 1748). Meantime, 
be was conducting his business with such ability 
and spirit, that in the course of three years after 
commencement, he was in a position to buy copy- 
rights. In 173S he bought London from the yet 
unknown .Johnson for ten guineas, and among the 
other famous authors for whom he published were 
Pope, Young, Akcnside, Lord Chesterfield, Horace 
Walpole, Goldsmith, and Slienstonc. Among his 
schemes were The Museum (1742-47), a collection 
of historical and social essays ; The Preceptor, a 
hook of instruction for the young; and the Annual 
Register, started in 1759, and long edited by Burke. 
Dodsley’s most successful work was a tragedy called 
Cl cone (1758), which was acted at Covent Garden 
| with extraordinary success. With Clconc he closed 
his career of dramatic authorship. Dodsley’s name 
is now chiefly remembered on account of his Sclcrl 
Collection of Old Plugs ( 12 vols. 1744; 2d ed. by 
Isaac Reed, 12 vols. 17S0; 3d. ed. by J. P. Collier, 
13 vols. 1825-28 ; 4th ed. by AY. C. Hazlitt, 15 vols. 
1874-76) ; and his Collection of Poems by Several 
. HandslS vols. 174S; C vols. !/5S). Dodsley died 
on a visit to Spence at Durham, 25tli December 
i 1764. He was not only an honest and able, but an 
! amiable man ; Dr Johnson always speaks very 
kindly of his ‘ patron.’ See Knight’s Shadows of 
[ the Old Booksellers (1S65). 

Doe, a female Deer (q.v.), in contrast to buck. 

Doe, John, in Law, the fictitious plaintiff in 
ejectment, whose sendees (like those of Richard 
Roe, his opponent) are dispensed with since the 
abolition of the fiction.’ See Ejectment. 

Doesborgh [Dmsmbnrg), a fortified town in 
the Netherlands, province of Gelderland, at the 
confluence of the Old and New Yssel, noted for its 
manufacture of mustard. Pop. 4484. 

Dog, the popular name of the Cams familiaris of 
Linnreus, as well as of several more or less closely 
allied forms. The word is not co-extensive with any 
zoological term, but all the animals to which it is 
applied belong to the family Canidre (q.v.), which 
may be defined as digitigrade carnivora, with small 
head, pointed muzzle, somewhat contracted neck, 
slightly compressed body, and slender legs ; fore- 
feet bearing five, binder four toes, claws not re- 
tractile, liair thick, tongue smooth, anal glands 
wanting, a gland often present at the root of the 
tail. The teeth usually consist of three incisors, 
one canine, and four premolars (teeth which are 
preceded by temporary or milk molars ) in each jaw. 
The upper' jaw has two, the lower three molars on 
each side. The last premolav of the upper jaw, 
and the first molar of the lower jaw are decidedly 
larger than any of the others, and bite against one 
another; they are known as _ the ‘ carnassials. ’ 
The distribution of the Canidns is universal ; many 
are nocturnal or semi-nocturnal ; they run swiftly 
and persistently, swim well, and climb and leap, 
though not so well as the cats. Their senses are 
acute, especially that of smell, and they possess 
higher mental qualities than those of any other 
animal. They frequently combine to procure food, 
and live on other niammals and birds, devouring 
fresh meat or carrion with equal avidity ; some 
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kinds will also eat reptiles, fish, crabs,' insects, and 
various kinds of vegetable matter. The period of 
gestation is sixty-three days ; usually from four to 
eight (occasionally as many as twenty) pups are 
produced at a birth. These are blind for ten or 
twelve days, and are tended with the greatest 



Section of Skull of Dog : 

c, incisor teeth ; b, canines ; c, premolars ; <1, molars ; c, hyoid 
bone. 

solicitude by the mother, though the father is 
sometimes inimical to them. Full growth is 
attained in about two years, the average term of 
life being ten or twelve, and very rarely more than 
twenty years. The oldest fossil form is Canis 
parisiensis, from the upper Eocene period. The 
creatures thus characterised are separable into 
three categories: (i.) Wolves (genus Canis), 
characterised hy the round pupil of the eye and 
the tail having dependent hairs, (ii.) Foxes 
(genus Vulpcs), characterised by a slit-like pupil 
and a bushy tail. Certain minor, but constant, 
differences in the skull have been pointed out 
by Huxley, (iii.) The Eared-fox (genus Otocyon 
or Megalotis). 

.1. The category of wolves (Canis) comprises 
(1) The Domestic Dog (C. familiaris), which is, 
to quote the perhaps extravagant words of Cuvier, 

1 the most complete, the most singular, and the 
most useful conquest ever made by man.’ The 
origin of this subjugation .is shrouded, in im- 
memorial antiquity. Almost the earliest human 
beings of whom we have any record seem to have 
been accompanied by dogs, which were apparently 
the first animals domesticated. In the Danish 
kitchen-middens belonging to the Neolithic period, 
canine remains accompany those of man. The 
birds’ bones are those of the legs and wings, which 
dogs cannot eat, and hence it seems likely that the 
men, after eating the flesh of the birds, gave their 
remains to the dogs, who devoured what they 
could. This has led to the further conjecture 
that these dogs were domesticated. A similar 
form of dog has been recorded from deposits of 
the same age in Switzerland. In the bronze age 
traces of a larger, dog appear. The Egyptian 
monuments of about 3000 B.C. furnish us with 
pictures of several varieties of domestic dogs — a 
wolf-dog, a hound, a greyhound, and a kind of 
terrier. ‘ The most ancient dog represented on the 
Egyptian monuments is one of the most singular ; 
it resembles a greyhound, but has long pointed 
ears and a short curled tail ; a closely allied var- 
iety exists in Northern Africa, as the Arab boar- 
hound. ’ 

Assyrian sculptures depict two canine forms, a 
greyhound and a mastiff, described as ‘ the chained- 
up, mouth-opening dog’ (watch-dog), and several 
other kinds are alluded to in the cuneiform inscrip- 
tions. The first mention of the dog in the Bible 
occurs in connection with the sojourn of the 
Israelites in Egypt, and the earliest allusion to it 
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as the companion of man is in the Book of 
Tobit. The detestation with which the Hebrews 
regarded the dog was possibly due to its being an 
object of adoration to the Egyptians. Xenophon 
records two species of Spartan dogs. Many 
references are found to their use in battle, for 
which purpose they were sometimes provided with 
spiked collars, so that the ‘dogs of war’ was 
no mere figure of speech. At Marathon, one of 
these four-footed warriors gave such assistance to its 
master, that its effigy was engraved upon his 
tablet. Among the liomans, we have evidence of 
their use for many purposes, and their study had so 
far advanced, that a classification of them was 
drawn up. Three main divisions are recognised : 
(1) Canes villatiei (watch -dogs) ; (2) C. pastorales 
(sheep-dogs); (3) C. vcnatici (hunting-dogs ) ; which 
were again subdivided into jmgnaccs, to attack the 
quarry ; narc sagaces, to track it out ; and pcclibas 
celcrcs, to overtake it. Between the Homan period 
and the middle ages materials for the history of 
the dog are scanty, but from this time onwards 
there is an extensive literature of the subject, more 
especially in regard to those kinds which were 
used in various forms of sport. 

Dogs still play an important part in folklore 
everywhere, whether as revenants whose intention 
is merely to warn or foretell, or as hell-hounds of 
purely malignant nature. They are represented as 
quick to detect the presence of invisible spirits, 
and, in connection with this aptitude for seeing 
into the spirit-world, they are often the outward 
objects through which devils and demons make 
their appearance, and they have often been asso- 
ciated with such masters of unhallowed arts as the 
great Cornelius Agrippa. The Wild Huntsman 
with his train of hounds is one of the most wide- 
spread superstitious in Europe, and in the dim 
mythological histories of the early world we find 
many dogs of supernatural strength and courage 
who give material aid to the heroes in their 
exploits. Such are Fingal’s companions, Bran and 
Luath, the Gelert of the Welsh story, Arthur’s 
hound Cavall, and Hodain, the hound linked so 
strangely with the fates of Tristreni and Ysolde. 
St Eustace was the patron of dogs in the south of 
Europe, as St Hubert was in the north, and the 
invocation of the latter was espediallv efficacious in 
cases of hydrophobia (see GauVoz, La Rage ct St 
Hubert, 1887). In Egypt, where in ancient times 
the dog was a sacred animal, life name is the most 
insulting term of reproach at the present day ; yet 
by some Orientals, as the Parsees, he is held in 
strange respect ; while Kitmer, the dog of the Seven 
Sleepers, with Balaam’s ass and the camel that 
bore Mohammed in his flight from Mecca, have a 
place in the Moslem paradise. From the old Argus 
that first recognised his master in the Odyssey down 
to Pope’s Bounce and the Maida of Sir Walter 
Scott, dogs have been celebrated in the history of 
letters, and have been depicted in art, by none 
more admirably than by Velasquez, Veronese, and 
Landseer. Among famous historical dogs may 
merely be mentioned the mastiffs of the Knights of 
Rhodes, who knew a Turk from a Christian by the 
smell, the Spanish bloodhounds who helped in the 
conquest of Mexico and Peru, and the spaniel f 
which saved the Dutch republic by waking William, 
the Silent during the night attack on the camp 
before Mons. Punch’s dog Toby, and the famous 
dog of Montargis that avenged life master’s death 
upon his murderer, aie among the best- known 
animals of Europe. See ‘ The Dog in History and 
Folklore’ in E. J. King’s Sketches and Studies, 
Descriptive and Historical (1874). , / 

The question of the origin of our various domestic 
dogs may now be considered. Buffon supposed 
that the sheep-dog was their progenitor ; Bell, the i 
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wolf, Neither of tlie.sc earlier views, however, shape of the lieiul and the length of the jaws, 
takes a sufficiently wide survey of the whole subject classed the varieties under three heads— Matins, 
to -he worthy of' much consideration. Put very Spaniels, and House-dogs. As it contrast to this 
briefly the principal facts which help us to the may he mentioned the elaborate scheme of 1* itsnnger, 
solution" df.' this problem are the following: The in which over 180 different forms are defined.- 
different breeds are very unlike each other, which Youatt’s arrangement, based on Cuvier, is as 
woul.d' suggest the likelihood, though it would not follows : Division I.— Head more or less elongated, 
prove, that they were descended from different parietal bones widest at base, and gradually up- 
ancestors. This variety of breeds obtains even preaching as they ascend ; condyles of lower jaw in 
in tlic earliest domestic dogs of which wo have same line with upper molar teeth. To this division 
any record. There is no difficulty in imagin- most wild dogs belong — the Dalmatian, Grey* 
ing that various races of men have domesticated hound, Irish Wolf-dog, &c. Division II. — Head 
dogs in different places and at different periods, moderately elongated, pavietals not approaching, 
Wild canine species are scattered over the whole lather diverging, so ns to enlarge the cerebral 
world ; they are social animals, hunting in packs, cavities. Here are the Spaniel, Poodle, Maltese 
and such are most easily tamed. When first in Dog, St Bernard, Newfoundland, Eskimo, Sheep- 
contact with man, too, animals are not as a rule dog, Pomeranian, and various kinds of hounds, 
shy. Savages are known to value dogs highly, and Division III.— Muzzle shortened, frontal sinuses 
it has been suggested that perhaps the sight of enlarged, cranium elevated and diminished in 
tlieiv combined pursuit of tlieiv prey may have capacity. In this group are placed the Bulldog, 
given man the idea of employing them. Further- Mastiff, and Terrier. Special articles upon most of 
more, the dogs of semi-civilised or barbarous these forms will be found in their appropriate places, 
peoples often present a very close resemblance to No account of the domestic dog would he com- 
the wild forms surrounding them ; thus, the Indian plete without an allusion to his mental . qualities, 
dogs of North America so eloselv resemble the which lift him high above jail other animals, and 
wolves of that region, that they nave been mis- pre-eminently fit him to be the companion of man. 
taken for them even by well-trained naturalists. J Anecdotes illustrative of liis keenness of sense. 
The Eskimo dogs are very like the gray Arctic reasoning faculties, fidelity, and conscientiousness, 
wolves, with which their owners not unfreqiicntly might be multiplied indefinitely. For these we 
cross them to improve the breed. The dog of the , may refer our renders to the pages of Jesse, Walsh 
Have Indians differs but very slightly from the (‘Stonehenge’), and Gordon Stables; for their 
prairie-wolf or coyote ( C. I at runs). The natives of scientific treatment, to the works of Danvin, 
Guiana seem to have partially domesticated two ( Lubbock, and Romanes. See also Ixstixct. 
aboriginal forms. Many European varieties . The natural qualities of the dog enable him to 
approximate closely to the wolf, as, for instance, j he of service to man chiefly in the chase, hut he 
the Hungarian sheep-dog. The Indian pariah dogs i has been utilised also ( to say nothing of his con- 
are hut little removed from the native wolf, whilst sumption by the Chinese and certain barbarians as 
some other breeds show a close affinity to the food ) as a "guardian and a guide, as a saviour of 
jackals. These latter, when tamed, wag their life from drowning, and a beast of draught ; be lias 
tails, crouch to their piasters, and behave iii other ministered to a depraved curiosity in the ancient 
respects like domestic dogs. From these state- sports of hull and bear baiting, and has even acted 
merits, and many others which might be added, it as an instrument of torture and as a minister of 
seems fair to conclude that the various domesti- justice. Dog-farming is regularly pursued in Man- 
cated canine forms have arisen from the following churia for the sake of the skins, the breed eulti- 
separate sources : two well-defined species of wolf rated being remarkable for the length and line 
(0. lupus and C. latrans ); certain doubtful species, quality of the hair. There are thousands of such 
European, Indian, and North African, from several dog-farms, keeping from a score to several hundreds 
species of jackal, and perhaps also from some of dogs. The dogs are strangled in mid-winter, 
extinct forms. that the furs maybe got in the best condition, but 

It must not, however, be supposed that the they must he at least eight months old. Eight 
differences between the various breeds are entirely animals are required for a robe which is sold for 
due to this difference of parentage, for there can about 14s. Cd. 

be no doubt that they are largely the effect of (2) The Wolf ( Cams lupus) will be considered 
careful breeding and selection. Variations occur in a special article. 

m almost every part of the animal’s organisation. (3) The Indian Wild Dogs {C. duMnmcnsis , C. 
As regards size soma are six times as long as others prhncvvus , C. rutilans) are sometimes separated 
(the tail being excluded) ; the ratio of the height as a distinct genus ( Cuou ). They occur in differ* 
to the length varies from 1 : 2 to 1 : 4. The ent parts of India, and are variously known as 
number of caudal vertebrae, tl le number of teats, Kolsun, Buansuli, or Dhole. Thev are generally 
and the number and disposition of the teeth, are reddisli-brown in colour, witli a moderately long 
all subject to modifications. . Among peculiarities tail, full below, not a round brush like the fox ; 
winch are confined to domestic as opposed to wild the pupil is round, and the ears erect, large, and 
dogs may be mentioned the drooping ears and hairy. They hunt in packs of from six to thirty, 
the curled up tail ; the former correlated with a with such keen scent and pertinacity that com- 
dimimshed need for watchfulness; the latter with petent observers declare that, ‘ when once a pack 
a decreased use of thev tail as a helm. Barking, of them put up any animal, no ihatter whether 
too, is almost universal! in domestic breeds, but deer or tiger, that animal’s doom is sealed; thev 
does not characterise a single wild form. Certain never leave it.’ Certain half-domesticated indi- 
taine dogs, which were left on the island of Juan viduals are employed for coursing an 
Fernandez, were found after thirty years to have (4) The Australian. Wild Dog or 


quite dost the faculty, arid only gradually reacquired ' 
it on renewed contact with man. 

The 1 ' .systematic arrangement of domestic dogs 
has beerirnttemptecl by numerous authors, the latest 
being the .revised scheme of Professor Neliring of 
Berlin ( 1SS? ) ; hut no two are agreed upon the 
same classification. The old Homan method has 
been alluded \to above. Cuvier), relying upon the 


viduals are employed for coursing and pig-sticking. 

(4) The Australian. Wild Dog or Dingo ( Cam's 
dingo) is particularly interesting, as being the only 
higher mammal found in that country. It was 
formerly believed that it was sprung from some 
domestic, form which had run wild, but this 
opinion is now abandoned owing, amongst other 
reasons, to the discovery of fossil dingoes in the 
diluvial deposits. It resembles the larger varieties 
of shepherds’ clogs. The forehead is flat, and the 
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ears short and erect. The body has two kinds of 
liaii - , silky and woolly. When running, the head 
is carried, high and' the tail horizontally. The 
earliest settlers in Tasmania suffered much from 
the loss of their sheep owing to these animals ; 
now the dingoes are almost destroyed. They are 
sometimes domesticated by the aborigines, who, 
however, never capture the adults, but secure a 
litter of pups, which they bring up by hand. 
They are easily tamed, hut almost invariably run 
wild again when tlie breeding season conies on. 
See Dingo. 

(5) The Jackals ( Cam's anthus , G. aureus, &c.). 
See Jackal. 

(6) The Pariah Dogs form a nondescript breed 
of animals, which inhabit the towns and milages 
of the East, where they act as general scavengers. 
They associate in hands, each of which has its 
own allotted territory, beyond whose bounds no 
member dares to pass. 

(7) The Racoon Dog (Cam's procyonoidcs) is so 
called because it presents a superficial likeness to 
the racoon. It is, however, a true dog, and it is 
more than doubtful whether the generic name 
(Nyclcreutes) proposed for it should he allowed 
to stand. Tim body is arched, the legs short and 
slender, the tail also short but bushy. It is found 
in Japan and Northern China. 

(8) The Hyrena Dog ( Cam's or Lycaon pictus) 
occurs in South Africa. It is about the size of a 
wolf, with blunt muzzle and sloping back. There 
are only four toes on each foot. Its colour varies 
greatly, consisting of very irregular patches of 
black, white, and yellow. It is partly diurnal, 
partly nocturnal. Large packs of these animals 
hunt together, and run with an untiring gallop 
which will overtake the swiftest antelope. They 
have three different calls, the most curious of 
which is a soft and melodious cry, something like 
the second note of the cuckoo, and appears to 
serve as a rallying note for the pack. 

II. The Foxes (genus Vulpes) will he the subject 
of a special article ( q. v. ). 

III. The Long-eared Fox (Otocyon or Megalolis 
lalandii) is also a native of South Africa. It 
has a short bushy tail, not more than half the 
length of the body and head, which measure about 
two feet. The care are very large, and the snout 
short and pointed. It has six more teeth than 
most of the Canidse, two in each upper and one 
in each lower jaw. 

Law as to Dogs. — In Britain, dogs cannot be 
kept without a license, which, for each dog, costs 
7s. 6d. Dogs not six months old, dogs for tending 
sheep and cattle, and dogs for guiding blind men 
are exempt. Certificates of exemption may be ob- 
tained from the Commissioners of Inland Revenue. 
Any one keeping a dog in the habit of attacking 
or biting people, is liable to an action of damages 
at the suit of an injured person ; and a court of 
summary jurisdiction may, on complaint that a dog 
is dangerous, order it to he destroyed. Owners are 
also liable for the injuries done by their dorrs to 
sheep and cattle. Dog-stealing ; haring stolen dogs, 
or the skins of stolen dogs, in one’s possession in the 
knowledge that they are stolen ; taking money to 
restore a stolen dog under pretence of aiding the 
owner to recover it ; and unlawfully and maliciously 
killing or wounding or maiming dogs, are offences 
under various criminal statutes, and are .punish- 
able summarily, and by indictment for misdemean- 
our. A gamekeeper may seize a dog within the 
limits of a manor, but is not allowed to kill a dog 
there following game, even although its_ owner has 
received notice that trespassing dogs will he shot ; 
and a man is liable in damages if Tie 'places on his 
land traps scented with strong-smelling bait, so as 
to influence the instinct of another man’s dogs, and 
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rut bite employment or draw 

carnages or carts, see Animals (Ck»bmV to£ 
See Lupton on The Law relating to DoimTsfek 

In the United States, the statutory rewjwkms 
of most states empower a person to have jWpeyty''~ 
in a dog, not only sufficient for the owner !%4le‘/. ; 
indemnified for injury done to the dog, hut alsoT^ 
make theft of the dog liable to punishment as a 
crime. Some states require that the dog shall he 
duly licensed or registered and collared, and there- 
fore subject to taxation, before these results follow. 
Unless duly authorised by law to kill unlicensed 
dogs, no citizen may kill a dog belonging to another, 
unless he, or some one under his protection, or his 
animal, is in immediate danger of injury from the 
dog, or the dog is rabid, or lias been liitten by a 
rabid animal. In general, the owner of a dog is 
liable in damages for injuries done by his dog; 
neither can the master plead ignorance of tlie 
vicious habits of the dog in mitigation of tlie 
damages. The owner of a dog is bound to know 
the character of the dog he keeps. The owner 
of a vicious dog may he indicted for keeping a 
nuisance, and compelled to kill or muzzle his dog. 
Dog-racing is not illegal when for training pur- 
poses only, but if chance is the principal element, 
it becomes a crime within the statutes against 
gaming. 

In some countries it is usual to compel the dogs 
living in towns to be muzzled ; the civic authorities 
in Britain sometimes, and in the United States 
generally, issue edicts that all dogs be kept muzzled 
for a certain number of weeks, and occasionally the 
police make raids on ownerless dogs and destroy 
them. It is now not unusual to have homes main- 
tained for stray dogs, tlie least valuable of tlie 
unclaimed ones 'being ultimately destroyed. 

For the various breeds of dogs, see Beagle, Blood- 
hound, Bulldog, Collie, Greyhound, Mastiff, New- 
foundland Dog, Terrier, &c. ; also Walsh, The Dog in 
Health and Disease (new ed. 1879) and Dogs of the British 
Islands ( new ed. 1882 ) ; Shaw, Illustrated Book of the 
Dog (new ed. 1884); Burges, American Kennel and 
Sporting Dogs ( New York, 1876 ). For the diseases of the 
dog, see Distemper, Mange, Rabies, and the works of 
Mayliew, Steel, or Hill. See also Coursing, Hunting. 

Dogbane (Apocijnum), a small north temper- 
ate genus of Apocynacece, perennial herbs or 
undershrubs. The Dogbane of North America (A. 
androswmi folium), often called Fly-trap, from the 
throat appendages of its corolla closing upon the 
flies which enter it, is of medicinal repute; 
similarly also its congener A. eannabtnvm, or 
Canadian Hemp. See Apocynace.-e. 

Dog-tlays (Dies Canicidarcs ) is a name given 
by the ancient astronomers to the 20 days before 
and 20 days after tlie rising of the Dog-star or 
Sirius (q.v.), at present reckoned from 3d July 
to 11th August. It is a mere accident that the 
rising of Sirius falls in tlie hottest season of the 
northern year; in time it will he in the dead of 
winter. But the ancients attributed the heat and 
tlie accompanying diseases directly to the influence 
of the star— as also in Egypt the highest rising of 
the Nile. 

Doge (the Venetian form of the late Lat. dox, 
docis , Equivalent to dux, ‘leader,’ ‘duke’) was the 
name of tlie chief-magistrate, possessing princely 
rank, in the republics of Venice and Genoa. For 
the liistorv of the office and its powere, see GENOA, 
Venice ; 'also Bucentauk. 

Dog-fish, the jiopular name for a number of 
cartilaginous ( Elasmobrancli ) fishes in the shark 
sub-order. They belong to the genera Sc\ Ilium, 
Pristiums, ' Acanthias, Sc., and have the general 
characters noted under Cartilaginous Fishes 
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(q.v.). (1) The Dough hound,’ or Lesser Spotted 
Dog-fish ( Scyllium canicula), is common off 
Euiopean coasts, feeding chielly among locks at 
tlie bottom. It measuies fiom 10 inches to over 
2 feet in length ; is leddislv-giay, with brown spots 



Lesser Spotted Dog-fish {Scyllium canienlaV 


above, and diity yellow below. The eggs, which 
in the ovipaious dog-fi«hes aie laige and few in 
number, are inclosed in pale yellow, hoi nj purses, 
with long mooring tendrils, and aie laid thiough- 
out summer and autumn. These envelopes aie 
known as mermaids’ purses, sailors’ purses, oi 
sea purses. The animals are sometimes cooked for 
soup, and theii flesh even may he eaten. (2) The 
‘nurse hound,’ or Laigei Spotted Dog-fish ( S. stcllai c 
oi catuluc], is a larger species, 3 to 4 feet in length, 
of a reddish -gray colour, vvith laige, round, brown 
spots. The eggs aie laid late in the yeai. The flesh 
is too coarse to be edible.. The skin of both spotted 
dog fishes is studded vvith tubeicles of dentine 
capped with enamel, and when pienaied is used 
as ‘ rahskin ’ for polishing. (3) The Black-mouthed 
Dog-fish (Pnstiurus melauostomus) measures a 
little over 2 feet, and is of a blow nisli yellow coloui 
above, and paler below. The daik spots aie laige, 
oblong, and disposed in two lows. The snout is 
longei, and there is a row of small spines on each 
ride of the uppei margin of the tail. (4) The 
Picked Dog-fish (Acanthias vulgaris), belonging to 
a diffeient family (SpinackUe), is moie abundant 
oil British coasts than any of the others. It 
measuies about 3 feet in length, and is a voracious, 
piolific, haidy animal. It is not ovipaious, and is 
said to produce young almost daily for eight oi 
nine months a year. Its skin is not so lough as 
that of the spotted dog-fishes The coloui is siatv- 
giay oi reddish -hi own above, and whitish beneath. 
The two dorsal fins aie each provided with a strong 
spine, which the fish uses w itb great accuracy as 
weapons. It gets a variety of names, such as bony 
dog, hoe, &c., and is much and justly hated by the 
fishermen for the damage it does to nets and lines, 
and for the voracity vvith which it attacks the 
shoals of heiung and otliei food fishes The names 
‘dog,’ ‘hound,’ &c. are chaiaeteristic of all the set, 
but aie particulaily applicable to Acanthias. As 
many as 20,000 have been caught at a time, and 
theii consequent destiuctiveness can he leadily 
imagined. The young aie horn alive, two at a 
time, hut in veiy lapid succession for piolonged 
periods. The flesh, though coarse, is sometimes 
eaten ; and the eggs aie said to be appieciated. 
The livers yield oil. To numerous lelated geneia 
of wide distribution— e.g. Centrophoi us, Spinax, 
Scymnus, the title dog-fish might also be applied. 
See Cartilaginous Fishes, Shark. 

Dogger (Dutch dogger-boot, ‘codfish-boat’), a 
vessel something like a galliot or a ketch, used 
by the Dutch as a fishing-boat in the Gennan 
Ocean. 


DoggCl*l>«lIlli> 11,1 extensive flat sand-bank in 
the Gei man Ocean, between England and Denmark, 
about 100 miles off the Yoikririrc coast. It is 
about 170 miles long by 05 bioad, with an avciagc 
depth of fiom 8 to 10 fathoms. Its fisheries are 
most valuable, some 400,000 tons of lisli being 
gatiieied from it annually. For an account of its 
fishing life, see Malhei’s Noi'ard of ihc Dogger 
( 1888). The south end of the bank was in 1781 the 
scene of an indecisive naval fight between tiie 
Dutch and English fleets, tmdei Admiials Zoutman 
and Iljde Paikei. 

Doggctt, Thomas, a capable English actor who 
died in 1721, but is chiefly kept in remembiance ns 
the foundei of apii/e— ‘ Doggett’s Coat and Badge,’ 
still annually competed foi by watermen at a scull- 
ing-matcli on the Thames on the 1st August. 
The original bequest, made in 1710 in, honour of 
the accession of Geoige I., has been supplemented 
fiom other qnaiters. 

Dog-grass. Sec Couch-grass. 

Dogma IGr.), in tlieSeptuagint and EewTcsta- 
ment, signified a decree oi precept ; by classical 
Gieek w liters it is used in the sense of a philosophi- 
cal tenet. Its geneial meaning is a principle or 
maxim laid down in thefoim of a positive asser- 
tion, and lienee ‘the Dogmatic Method’ is the 
method pursued in such a science as Mathematics, 
which starts fiom axioms and postulates, and 
deduces everything fiom these by means of pioofs. 
But where the fundamental principles are cither 
unknown or much contested, the Dogmatist is one 
. who assumes ceitain principles without proof as the 
foundation of his system. He uses leason, without 
fust ini estimating its capacity and limits; and in 
this sense all philosophers may be said to he dog- 
matists, except those of the sceptical and critical 
schools. 

The name dogma is specially used to signify the 
whole (oi any one) of the doctrinal forms in which 
the leligious experience of the Christian church 
has fiom tune to time authoritatively expiessed 
itself, as distinguished fiom the opinions held by 
ehui eh- teachers indiv idually. 

History or Dogmas is the scientific exposition of 
the origin and development of the dogmas in which 
the beliefs of the Chustian cliuich have found their 
authoritative e.xpiession. It is a sepal ate section 
of Chinch Histoiy (q.v.), and fonns as it weie the 
bridge betw cen geneial chinch lnstoiy and doctrinal 
theology oi dogmatic (see Theology). Between 
the histoiy of dogmas lieated as a sepaiate science 
and as a constituent part of chinch histoiy there 
is meiely a formal distinction — as Hase lemaiks, 
‘they simply touch the difieient poles of the one 
axis;’ the foiniei deals rather with dogma as the 
idea in the comse of its development, the latter 
with dogma, in the midst of persons and events. 
The periods in the dev elopnient of doctrine do not 
always coincide with those into which general 
chinch histoiy is divided, because that which 
maiks an epoch in the one may be of compaia- 
tively little significance foi the otliei. Hagen- 
bacli div ides the histoiy of dogmas into the follow- 
ing periods : (1) Eiom tlie close of the Apostolic 
Age to tlie death of Origen — the age of apologetics 
(70-254 a.d.); (2) fiom the death of Oiigen to 
Joannes Daniascenus — the age of polemics (254- 
730) ; (3)fiom Joannes Daniascenus to the JJefoima- 
tion — the age of scholasticism, taken in its widest 
sense (730-1517); (4) fiom the Refoimation to the 
lise of the philosophy of Leibnitz, and Wolf in Gei- 
niany — tlie age of the conflict of confessions (1517 
to about 1720); and (5) fiom about 1720 to tlie 
piesent day — tlie age of criticism, of speculation, 
and of tlie antagonism between faith and know- 
ledge, philosophy and Christianity, leason and 
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revelation, including the attempts to reconcile 
them. Harnaek divides the subject into only two 
parts — (1) the rise, and (2) the development of 
dogmatic Christianity. In his view the first part 
of the history appears complete as soon as one logi- 
cally formulated doctrine has been raised to the 
position of the ‘constitutive article of the church,’ 
and is universally recognised as such by its mem- 
bers. This point, was reached at the end of the 
3d and beginning of the 4th century, when the 
doctrine of Christ as the pre-existent and personal 
Logos of God had come to be everywhere recog- 
nised as the fundamental article of revealed truth. 
The second part has three stages : ( 1 ) The eastern 
development of doctrine according to the standard 
of its original conception, from the Arian contro- 
versy to the image controversy and the seventh 
General Council in the year 7S7 ; (2) the Western 
or medieval development of doctrine, under the 
influence of the Christianity of Augustine and 
the policy of the Roman see ; (3) the development 
of doctrine since the Reformation (a) in the 
churches of the Reformation, and (6) in the Roman 
Catholic Church from the Council of Trent to the 
Vatican Council in 1870. 

Much valuable material for the history of dogmas 
is contained in the works of the Catholic writers 
Baronius, Bellarmine, Petavius, and Thomassin ; 
those of the humanists Valla and Erasmus ; and 
those of Luther, CEcolampadius, Melanchthon, 
Flacius, Hyperius, Chemnitz, and Forbes of Corse. 
The learned labours of the Benedictine and Maur- 
ine fathers on the one side, and of the Protestant 
scholars Casaubon, Vossius, Pearson, Daille, Span- 
heim, Bull, Lardner, Grabe, Basnage, Sc. on the 
. other, prepared the way for the work of the 18th 
century ; and the criticisms of the history of 
doctrine attempted by Gottfried Arnold in Ger- 
many, and by the Deists in England, contributed in 
different ways to the same result. The scientific 
investigation of the history of dogmas begins with 
Mosheim, ‘the Erasmus of the 18th century,’ and 
disciple of Leibnitz. Mosheim was followed by 
Walch, Ernesti, Lessing, and Sender. By Lange 
(1796) the subject is for the first time treated as a 
separate branch of study. His work was followed 
by the manuals of Munscher (1811), Bauingarten- 
Crusius (1831), Meier (1840), and Gieseler ( 1855). 
The writings of the celebrated disciple of Hegel, 
F. C. Baur ( q. v. ), for the first time presented the 
whole process of the history of dogmas as a unity. 
The works on this subject by Strauss (1S41) and 
Marlieineke (1849) were also written from a Hege- 
lian point of view ; while that of Schleiemiacher was 
represented in those of Neander ( 1857 ) aud Hagen- 
bach ( 1840 ; 5th ed. 1867 ; Eng. trans. 3 vols. 1883 ). 
Dorner endeavours to reconcile both in his Lehre 
von dor Person Ghristi (3 vols. 1846-56 ; Eng. trails. 

5 vols. 1861-63). Of modern Roman Catholic 
writers oh this subject, the chief are Klee (1837- 
3S), Zobl (1865), Schwane (1862-82), and Bach 
( 1875 ). The histories of dogma by Kliefoth ( 1839 ), 
Thomasius (1876; 18S7 ), Schmid ( 1859 ), and Kahnis 
(1864) are from the standpoint of confessional 
Lutheranism. Nitzsch’s history of the patristic 
period appeared in 1870. Ritschl’s Christlichc Lehre 
von der Bechtfertigung und Versohmmg (3 vols. 
1870; 2d ed. 1882-83) contains an elaborate critical : 
history of the development of that doctrine ( Eng. 
trans. by Black, vol. i. 1872). Landerer’s Ncueste 
Dogmcngcschichte was edited by Zeller( 1881 ). A use- 
ful work is Shedd’s History of Christian Doctrine ( 3d 
ed. 1881 ). Specially important for the study of the 
early history are Rothe’s Anfdngc der Christlichen 
Kirche ( 1887) ; Ritschl’s Enstehung der Altkatho- 
lischcn Kirchc (2d ed. 1857); Renan’s Histoire des 
Origincs du Christiamsme (7 vols. 1863 ct seq.)', 
Overbeck’s Anftinge der Patristischcn Literatur; 


Archdeacon Farrar’s Lives of the Fathers (2 vols. 
Edin. 1889); and, above all, Harnaclt's Lchrbuch 
der Dogmcngcschichtc (2d ed. 2 vols. 1888). 

Bogs. See Andiron. 

Dogs, Isle of, or Millwall, a low-lying penin- 
sula on the left hank of the Thames, formed by a 
sudden bend of the river opposite Greenwich. Its 
isthmus is cut across by the canal of the West India 
Docks. One explanation derives the name from 
the king’s hounds having formerly been kept here. 

Dog’s-tail Grass ( Cmosurus ), a small genus 
of meadow grasses, of wliicli the crested species 
((7. cristatus) is esteemed alike for pastures and 
lawns. See Grasses, Pasture. 

Dog-tooth, in Architecture, an ornament or 
moulding used from late Norman to early Decor- 
ated, in the form of a four -leaved flower, with the 
centre projecting. 

Dog-tootli Violet ( Erythronium dens-canis). 
This liliaceous plant, which owes its name partly to 
the colour of its flowers, partly to the tootli-like 
bulb, is a frequent inmate of the rock-garden or 
herbaceous border, and presents a characteristic 
appearance not only in March and April, from its 
large abundant flowers, hut throughout the 
remainder of the season on account of its peculiarly 
blotched leaves. In Tartary its bulbs yield starch, 
and in Russia they are used medicinally. 

Dog-whelk. See Whelic. 

Dogwood, or Dogberry, the name usually 
given to some of the trees and shrubs of the genus 
Cornus (see Cornel, CornacE/F. ). The Common 
Dogwood of Europe (C. sail guinea) is a shrub of 




Common Dogwood ( Cornus sanguinea ) : 
a, flower. 

remarkable beauty in autumn from the deep red- 
ness of its foliage. The wood makes the very best 
charcoal for gunpowder. It is very hard, and is 
made into skewers, cogs for wheels, &c., and 'in 
former times it was in request for making arrows. 
The small bitter fruit yields as much as one-third of 
its weight of an oil resembling that of olive. 1 he 
wood of Wiamniis frangula, the berry-bearing alder, 
is also used by gunpowder makers, and called by 
them dogwood. — The Dogwood of North America 
(C. florida) is a very ornamental little free with 
whitish flowers, surrounded by large white bracts, 
which appear before the leaves in early spring, and 
scarlet berries in winter. The wood is white and 
fine grained, and suitable for inlaying, and the 
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bark, like that of some allieil species, is a useful 
febrifuge.— Jamaica Dogwood is Fiscidia cnjthrina, \ 
a papilionaceous timber-tree ; the cortex of the root 
is powerfully narcotic, used for stupefying fish or 
(leadening the pain of toothache. See also SUMACH. 

Dolirn, Anton, zoologist, was born at Stettin 
in 1840, studied at Ivonigsberg, Bonn, Jena, and 
Berlin, lectured for a time on Zoology at Jena, and 
in 1870 founded the great zoological station at 
Naples. As an embryologist, he has devoted him- 
self mainly to the development of insects and 
crustaceans ; and besides reports, lie has published 
works on the origin of the vertebrates. 

Doit, a small copper coin current in Scotland 
during the reigns of the Stuarts. It was a Dutch 
coin (duit), in value equal to the eighth of an 
English penny, or half a farthing. 

Dol. an antique walled town in the French 
department of Ille-et-Yilaine, 10 miles SE. of St 
Malo by rail. Its former cathedral is a striking 
granite building of the 13th century. To the north 
is the isolated Mont Dol 1213 feet ). Pop. 3010. 

Dolabclla, Publius Coiinelius, Cicero's pro- 
fligate son-in-law, was born about 70 E.C., and in 40 
had to seek a refuge from his creditors in the 
camp of Cresar. In the following year he obtained 
the tribunesliip, and at once brought forward a 
bill, cancelling all debts, which led to bitter 
and bloody struggles in Home. He accompanied 
Ciesar to Africa and Spain, but on bis leader’s 
death promptly usurped the consular insignia, 
approved of the murder, and made a great display 
of republican sentiments, which he professed until 
Antony gave him the province of Syria. At 
Smyrna he murdered C. Trebonius, the proconsul, 
in February 43, and proceeded to wring money and 
troops from the towns of Asia with a recklessness 
that speedily brought about his outlawry. Within 
the year, Laodicea, in which he had shut himself 
up, was taken by Cassius, and Dolabella, to escape 
I his enemies, ordered one of his own soldiers to lull 
him, 43 B.c. 

Dol'cc, an Italian term in music, meaning 
softly and with tenderness. 

Dolci. Carlo or Carllyo, a celebrated painter 
of the Florentine school, was born at Florence in 
161G. He received his first instructions in art from 
Jacopo Vignali, a pupil of Roselli, and a remark- 
ably skilful teacher. After an uneventful life spent 
entirely in his native city, Dolci died January 17, 
1686. His works, which consist chiefly of madonnas 
and saints, exhibit the character attributed to him. 
The faces are full of a pleasing and tender softness, 
which, however, is often carried so far as to rob 
them of all character. Dolci’s drawing is generally 
correct, his colouring exquisitely delicate and trans- 
parent, and in the nicety and laborious care of his 
finish lie approaches the most characteristic ex- 
amples of the Dutch school. His works are 
numerous, and scattered over all Europe. Besides 
his madonnas, the most famous are his ‘ St Cecilia,’ 
‘Christ Blessing the Bread and Wine,’ and ‘Here- 
dias with the Head of John the Baptist, ’ in Dresden. 

Doldrums. See Wind. 

DOle, a town in the French department of Jura, 
on the Doubs, 29 miles SE. of Dijon by rail. It 
contains a Gothic cathedral, a college, and a 
library ; and it has vineyards, quarries, foundries, 
and manufactures of fire-engines and tools, besides 
a trade in Gruybre cheese. Pop. (fS72) 10,845; 
(18S6) 10,617. Dflle is the Dole i Scqvcmorum of the 
Homans, of whose presence many traces remain. 
It was in the 15-1 7th centuries a strong and oft- 
disputed fortress, and the capital of the Eranclie- 
Comte (q.v.), with a university and a parliament. 


Dolerite. See Basalt. 

Dolci, Etienne, 1 the martyr of the Renais- 
sance,’ was horn at Orleans, in France, in 1500. 
The circumstances of his birth were somewhat 
mysterious, and it was even asserted that he was 
the natural son of Francis I, But this story i« 
rejected by nil liis trustworthy biographers. At 
the nge of twelve Dolet went to the university of 
Paris, where his attention was directed to the study 
which became the chief interest of his life — the 
writings of Cicero. Proceeding to Italy in 1520, 
he continued his studies at Padua and Venice, and 
after six years returned to France, settling in 
Toulouse. * Here Dolet’s troubles began. In Italy 
he had thoroughly imbibed the spirit of humanism, 
with its zeal for the study of the classics, and its 
indifference to the teaching of the church. As' 
orator of the French ‘ nation ’ in the university of 
Toulouse, lie delivered a harangue ' which laid the 
first fagot of the pile that consumed him.’ On 
this occasion lie was punished with three days’ 
imprisonment. In 1534 Dolet left Toulouse for 
Lyons, where, under circumstances that have not 
been explained, he killed a person of the name of 
Compaing. Having received the royal pardon, he 
still continued to reride in Lyons, always under 
strong suspicion of heresy. In 1542 lie received the 
royal permission to set up a printing-press, hut 
soon brought himself into trouble on account of the 
heretical books lie published. He was arrested 
more than once on this charge, hut always suc- 
ceeded in escaping the last penalty of the law. At 
length, in 1544, lie was found guilty of heresy on 
a charge mainly based on an alleged mistransla- 
tion of Plato, in which lie was accused of denying 
the immortality of the soul. After two years im- 
prisonment, Dolet was burned in the Place Mau- 
oert, Paris, 3d August 1546. Dolet’s fate lias given 
him an interest and importance he would not other- 
wise have had. At the same time, by his in- 
defatigable industry as a writer and printer, he did. 
valuable service to the cause of learning in the 10th 
century. His most important work is his Com- 
mentaries on the Latin Language. See Bichard. C. 
Christies Etienne Dolet (1880 French trails, with 
‘appendix bibliogrnpliique,' 18S5). 

Dolgclly (‘dale of hazels’), the capital of 
Merioneth, North "Wales, on the Vinion, 62 miles 
S\V. of Chester by rail. It lies in a rich and 
picturesque valley, at the foot of Gader Idris, aud 
during the summer months is much frequented by 
tourists. It lias manufactures of coarse woollens 
and flannels ; its "Welsh tweed is in great repute. 
Pop. (1851) 2041; (1SS1) 2457. Here, in 1404, 
Owen Glendower held a parliament, and signed a 
treaty of alliance with Charles VI. of France. 

D olgoruky, Katiiarina, Princess, the f avour- 
ite of the Russian Czar, Alexander II. , who married 
her in July 1880, after the death of his first wife, 
Marie. After the Czar’s tragical death she lived 
abroad, and published at Geneva in 18S2, under the 
pseudonym of Vict or Laferte, A Icxandcrll. , Dttailes 
inCditcs sur sa vie intime ct sa mort. 

Dolichocephalic. See Skull. 

Dolichos, a large genus of Leguminosaj, sub- 
order Papilionaceoe, closely allied to Phaseolus (see 
Kidney -bean ), annual or perennial. Some are 
cultivated on account of their seeds or pods, notably 
D. Lahlah of India and Egypt, D. soya (or Soja 
tdspida), the Soy-bean of China and Japan, and 
many others. 

Doll, an imitation-baby used as a toy by girls. 
The word doll is of doubtful derivation*; possibly 
from idol ; in French, the name is poupte ; in Ger- 
man, puppe, from Lat. pupa, ‘a girl,’ ‘a doll/ 
The use of dolls as an assistance to the operations 
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of the young mind dates from the most remote 
times, and is common in all countries, barbarous as 
well as civilised, springing from the early mental 
process which requires some object to increase the 
definiteness of the child’s ideas. Thus, however 
roughly made the doll may be, it answers 

tt a purpose — setting the child’s brain to 
work, and enabling it, by the associa- 
tion of ideas, to form a mental picture 
of what it is intended to resemble. 
Precisely as a child in a mansion in 
England fondles a finely-dressed doll 
worth a guinea, so does the child of an 
African or Eskimo take delight in a 
piece of wood or bone carved rudely in 
the form of a baby. Accordingly, the 
keeping of a doll virtually becomes a 
, part of , the lionie-education of girls, 
!J I| and is recognised to be so bv the uni- 
■' versality of the practice. But with 

| | many uncultured tribes the doll is 

1 | not confined to children. Among the 

a Becliuanas, married women carry a doll 

I | with them till they have a child, when 

I it is discarded ; a similar practice being 

1 | ' observed by Basuto women. In many 

' parts of Africa, whenever twin children 

Roman are born, one of them is killed ; and 
Ivory DolL among the ‘Wanyamwezi, it is usual for 
the mother ‘ to wrap a gourd or cala- 
bash in skins, to place it to sleep with, and feed it 
like the survivor.’ Even the European child’s love 
for the doll by no means depends on its artistic 
excellence ; a bit of. stick dressed with a few 
rags is often hugged as heartily as the finest 
toy-baby. See Tylor’s Early History of Mankind, 
chap. vi. 

As in the case of most other Toys (q.v.), dolls 
were at one time imported into Great Britain 
chiefly from the Netherlands ; and hence not an 
unusual name for a doll was a Flanders baby. 
These old Flemish or Dutch dolls were made of 
wood, with neatly formed faces and flashy dresses, 
the cheaper kinds having slender wooden legs. Of 
late years there have been great improvements in 
the making of dolls, and in England it has assumed 
•the character of a manufacture ; but there are 
still large importations from the countries on the 
Rhine, France, and Switzerland, where women 
and children are mostly engaged in the manu- 
facture, largely in their own houses. Some carve 
the heads and bodies, others paint the faces and 
necks, others prepare legs and arms, and a different 
class cut out, sew, and put on the dresses. These 
operations are seldom executed by one person. 
Usually, dealers buy the fragments so far pre- 
pared by villager's, and get them put together in 
a wholesale way. As the time employed in the 
preparatory processes is scarcely of any marketable 
value, the puces of fragments are most insignificant. 
Hence, as regards all the cheap kinds, with painted 
faces and ringlets, dolls can be imported at a cost 
below that at which they could be executed by 
hand-labour in England. When, however, we 
come to dolls of a superior kind, with moulded wax 
or composition faces, arms, and feet, glass-eyes, 
stuffed bodies, flaxen ringlets, and gauze dresses, 
the English, by their machinery, and capital, carry 
off the trade. In London there are about forty doil 
manufacturers, and about as many in New York and 
the New England states, who in this as in other 
trades make an economic division of labour; there 
being dolls’ head-makers, dolls’ leg and arm makers, 
doll sewers, doll stuffers, dolls’ wig-makers, dolls’ 
eye-makers, and doll dressers. For some dresses, 
remnants of calico, gauze, silk, and other materials, 
are procured from shops ; but for fashionably dressed 
dolls, much in demand, it is necessary to buy goods 


on a large scale. The extent to which dolls’ glass- 
eyes are manufactured is surprising. Some years 
ago a glass manufacturer at Birmingham stated 
before a committee of the House of Commons that 
lie had received, at one time, an order for £500 worth 
of dolls’ eyes. The cheaper dolls’ eves are simply 
small hollow glass-beads, made of white enamel, anil 
coloured with black or blue, but without any attempt 
at variety or effect ; while those eyes of a higher 
quality have a ling of colour to represent the Iris, 
'l’lie introduction of wires and mechanism to make 
the eyes move or wink at pleasure, and also to 
cause the doll to utter the sounds ‘papa’ and 
‘mamma,’ have been successive improvements, 
with a corresponding rise in prices. It is stated in 
the experience of the trade, that during the present 
reign blue eyes for dolls have been in the ascendant 
in England, but that black eyes find the best 
market on the Continent, especially for Spanish 
dolls. Black dolls are made for export to America, 
where they are in request by girls of negro parent- 
age, and the introduction of gutta-percha is favour- 
able for this branch of the trade. Composition- 
heads are usually made of papier ■mCichi, cast in a 
mould, and waxed and painted to represent the 
features. 

One of the most attractive stalls at the Great 
Exhibition in 1S51 was that which contained the 
dolls of Madame Montanari, a London manufac- 
turer. Referring to this stall, the Jury Report 
said : ‘ It consists of a series of dolls, representing 
all ages, from infancy to womanhood, arranged in 
several family groups, with suitable and elegant 
model furniture. These dolls have the hair, eye- 
lashes, and eyelids separately inserted in the wax, 
and are, in other respects, modelled with lifelike 
trutlifulness. Much skill is also evinced in the 
variety of expression which is given to these 
figures, in regard to the ages and stations which 
they are intended to represent.’ Some of those 
dolls were sold at five guineas undressed, and at a 
greatly increased price when richly attired. The 
same exhibition showed how much skill could be 
exercised in making rag-dolls, in which almost 
every part is formed of textile materials. But, 
compared with these dolls of the middle of the 
century, those displayed in the various exhibitions 
that have recently been held show what a great 
advance has been made in their manufacture, their 
artistic appearance being as graceful as it is lifelike. 

Dollar, a pleasant town of Clackmannanshire, I 
at the foot of the Ocliils, and near the Devon’s 
right bank, 6 miles NE. of Alloa, and 12 ENE. of 
Stirling. It has bleaehfields, but owes its chief 
well-being to its academy, a domed Grecian edifice 
( 1818-67), which, founded under the will of Captain 
John M‘Nab (1732-1802), a Dollar herdboy and 
London shipowner, gives higher and secondary 
education to 800 pupils of both sexes. A mile north 


education to 800 pupils of both sexes. A mile north 
of Dollar are the noble ruins of Castle Campbell or 
Castle Gloom, crowning an almost insulated knoll, 
amid mountain-rivulets and bosky woods, with 
King’s Seat (2111 feet) rising behind. It belonged 
to the family of Argyll from 1465 till 1S05, in 1556 
sheltered John Knox, and in 1645 was burned by 
Montrose. At Dollar in S77 the Danes won a 
victory; and in 1538, its ‘good vicar,’ Thomas 
Forrest, was burned at Edinburgh for heresy. 
Pop. ( 1S51 ) 1079; ( 18S1 ) 2014. See Beveridge’s 
Between the Ochils cind the Forth (18S8). 

Dollar, a coin, the unit of the monetary system 
of the United States, as well as of Canada, Mexico, 
Liberia, and other countries. The copyright rsso in u.s. 
name dollar is a variant of the i>r J - riprinrott 
German thaler, and- Danish daler. company. 

The name arose about the year 1600 in Germany 
The Counts of Scldick were then coining ounce- 
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pieces from silver obtained in their mines at 
Joacliimsthal (Joachim's Dale) in Bohemia, which 
Gained such high repute ns to become standard coins ; 
whence the name JoucMms-thulcr, which finally, 
for shortness, took the form of thaler — literally, a 
‘valley -piece.’ The name was soon extended to 
other coins of similar size — notably to the old 
Spanish ‘ piece of eight,’ the peso of eight reals. 
From 1873 to 1878 the gold dollar was the sole 
standard of value in the United States. This 
coin contains 25 '8 grains of gold of the United 
States standard of fineness— namely fs pure gold ; 
the British standard being H I>»re gold. The 
gold dollar is thus worth about 4s. 2d. sterling. 
In 1878 the United States Government remonetised 
silver, since which time the United States have 
had a double standard. The standard silver dollar 
contains 4121 grains troy of silver, of which 1 ’ <T is 
alloy.' The silver dollar (like a paper dollar) is 
’ exchangeable anywhere in the United Slates for 
a gold dollar ; although the bullion value of the 
silver contained in it has come to be considerably 
less, varying, in fact, with the market price of 
silver. The dollar is divided into 100 cents ; there 
are silver half and quarter dollars, dimes (10 cents), 
and half-dimes ; and formerly there were also, in 
paper currency, other fractional denominations. 
The American trade-dollar of 420 grains is not a 
legal tender at present, and is only coined for 
export to China and other Asiatic regions. It is 
very nearly equivalent in intrinsic value to the 
Mexican dollar, so long recognised as the standard 
of values in the Chinese trade. The British at 
Hong-kong and the Japanese government coin 
trade-dollars also. The Canadian dollar Is about 
equivalent in value to that of the United States. 
Among other coins that are, or may be, called 
dollars from their approximation in value to the 
United States standards, are the boliviano of 
Bolivia (silver, about 72 cents); the peso of Spain 
(97 cents), of Chili (7S cents), of Cuba (92 cents), 
of the Central American Republics, and of Colombia 
(80 cents); the sitcrd of Ecuador (72 cents); the 
gourde of Haiti (SO cents) ; the yen of Japan (gold, 
one dollar; silver, 80 cents); the dollar of Liberia 
(worth one American dollar) ; the Mexican peso 
(75 cents) ; and the sol of Peru (80 cents) ; all of 
them of silver, except when otherwise stated. The 
thaler, equalling 3 marks, or 71 cents, till 1875 
formed the standard of value of almost all northern 
Germany. The double florin of Great Britain ( liret 
j struck in 1887) has a value of 4s., and is approxi- 
mately a dollar. — The derivation of the dollar mark 
($) has been variously ascribed to ( 1 ) a combination 
of the initials U.S. ; (2) a modification of the figure 
8, a piece of eight being formerly indicated by the 
character 8-8; (3) a form of HS., which marked 
the Roman unit; (4) the contraction of P and S 
employed in Spanish accounts to indicate peso ; (5) 
a device formerly seen on the reverse of the Spanish 
dollar, and again, since 1S48, on the peso chtro, 
representin'^ the Pillars of Hercules, and round 
each a scroll displaying the inscription Plus ultra. 

llollavt. The, a gulf of the German Ocean, 
at the mouth of the liver Eins, between Hanover 
and Holland. It is 8 miles long by 7 broad, and 
was formed by inundations of the sea ( 1277-1362) 
which submerged 50 villages and several towns’ 
Of late years much territory, especially on the flat 
German coast, has been won back from the sea. 

Bollinger, Johann Joseph Ignaz, one of the 
most scholarly and eminent of recent German 
Catholic theologians, was bom at Bamberg on 28th 
February 1799. After teaching for three yeans in 
the Lyceum at Ascliaffenburg, he was appointed 
( 1826) professor of Ecclesiastical History and Law 
in the university of Munich, a chair which he held, 


with the exception of a short interval (1847-49), 
down to 1871, when he was elected rector of Ids 
university. lie has also represented the same uni- 
versity in the Bavarian chamber from 1845 to 1847, 
ami onwards from 1849, and was elected by a 
Bavarian constituency to the Frankfort parliament 
of 1848-49. His life and labours maybe conveni- 
ently divided into three periods. During the first 
of these, which extended from 1820 to 1857, lie was 
one of the most energetic defenders of Ultramontan- 
ism in Germany, the champion of the independence 
of the church from the state, and an enemy of 
Protestantism, formidable not only on account of 
bis energy and indefatigable zeal, but also on 
account of his learning, bis eloquence, and bis skill 
ns a writer. The views which lie held at this 
period of his life find expression in his public acts, 
especially as leader of the Ultramontane party at 
Frankfort, and in two works, Die Hr. formation, Hire 
innere Enlwickclung and Hire IViticungcn (Rails- 
lion, 3 vols. 1840-48) ; and Luther, cine Skizzc 
(1851). In 1857 Diillinger visited Rome, and 
what he saw there, together with the outbreak 
of the Italian war of 1859, produced a change in 
bis opinions, which he first announced publicly ’ 
in two addresses delivered at Munich in JSG1, in 
which be propounded his belief that the temporal 
sovereignty of the pope was not essential to the 
continuance and progress of the Roman Catholic 
Church. The enunciation of this view brought 
down upon his head several fierce attacks from 
the writers of the Ultramontane party, to which 
he replied in Kindt c nml Ktrchcn, Papstlum and 
Kirchcnstuat (1801); and this was followed, two 
years afterwards, by Vcrgangcnhcit and Gcgcmrarl 
dcr kut/iolischcn i'hcologic " ( addressed to a con- 
ference of Roman Catholic divines at Munich), and 
by Die Papstf abcl n dcs Miitchdtcrs. "Whilst the 
Vatican Council was being summoned to deliberate 
on the dogma of papal infallibility, Diillinger, 
along with his colleagues, Professors Friedrich 
and Huber, assailed the new doctrine in the anony- 
mous Janus (1809). In July 1S70 the council, in 
spite of all opposition, proceeded to promulgate the 
decree of papal infallibility; and in the following 
March Diillinger published a letter, withholding 
his submission, alike as ‘a Christian, a theologian, 
an historical student, and a citizen. ’ Excommuni- 
cated three weeks afterwards, he took a leading 
part in the summoning of the congress which met 
at Munich in September, and out of which arose 
the Old Catholics (q.v.). The year 1S72 marks the 
beginning of the third period in the learned theo- 
logian’s career. The position lie now took up was 
indicative of a desire to bring about tbe union of 
the various Christian churches, a cause which he 
advocated, not only in Vortriige iiber die Wicdcr- 
vercinigung dcr, christlicltcn Kirchcn (1872), but 
also by the active part lie took in the Old Catholic 
conference at Bonn (1874-7G). Of late years he 
has worked in the groove of the scientific historian, 
the products of his activity in this field being the 
collections of Materials for a Life of Bdlarmin 
(18S7), and for a Geschivhtc dcr Moralstrcitigkcitcn 
in dcr katholischcu Kirchc (1SSS), and two volumes 
of Akadcmischc Vortriige (1888-89). Besides tlie 
works already quoted, Dollinger wrote several on 
ecclesiastical history, including Hippolytus und 
Kallistus (1853), Hcidcnlmn und Judcntum (1857),- 
Cliristcntum mid Kirchc in dcr Zcit dcr Grund- 
Icgitng (1860), and Sammlunq von Urkitndcn zur 
Gcschichtc dcs IConzils von Tricnt (vol. i. 1876). 
Since 1873 lie lias been president of tlie Munich 
Academy of Sciences. In 1SS9 his ninetieth birth- 
day was celebrated by the university with great 
eclat. 

Dolloiul, John, a distinguished optician, in- 
ventor of the achromatic telescope, was descended 
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from a French refugee family of Dutch extraction, 
and was horn in London, June 10, 1706. Brought 
up to life father’s occupation of silk-weaving, and 
engaged at the loom all day, he devoted great part 
of the night to his favourite studies of mathematics, 
optics, and astronomy ; and even made himself 
acquainted with anatomy, theology, Greek, Latin, 
French, German, and Italian. In' 1752 he joined 
his eldest son, Peter (1730-1820), who had started 
as an optician, and devoted himself to the improve- 
ment of the dioptric telescope, in which he was 
encouraged by the most distinguished scientific men 
of the time. After a series of well-contrived experi- 
ments and researches, carried on for several years, 
he succeeded in constructing lenses that produced 
images without any coloured fringe (see Achro- 
matism). This was undoubtedly the greatest im- 
provement that the telescope had received since 
its first invention, though it came out in action 
for infringement of patent, that in 1733 it had been 
anticipated by Chester Moor Hall, who had not, 
however, made his invention public. The Memoir 
(published in the Philosophical Transactions for 
1758) in which he gave -an account of his investiga- 
tions was rewarded by the council of the Royal 
Society with the Copley Medal. In 1761 Dollond 
was elected an F.R.S. ; he died 30th November of 
the same year. His two sons continued to cany on 
the business with great reputation and success. * See 
Kelly’s privately printed Life, reproduced in the 
Philosophical Magazine (1S04). 

Dolmen (from the Celtic words dan/, ‘a table,’ 
and macn, ‘ a stone ’ ) is a modem term applied in 
archaeology to the megalithic framework of the 
chambers of chambered cairns, which often sur- 
vive the removal of the covering mounds of 
stones and earth for agricultural or other utili- 
tarian purposes, or which may never have been 
completely enveloped in such a covering. In 
England, such constructions, consisting of three or 
more stone props supporting a massive roof stone, 
were formerly styled Cromlechs ( q. v. ) , but this 
use of the term is now obsolete. The best-known 
English dolmen is that known as Kits Coity 
House, near Aylesford, in Kent. The term dolmen 
is almost universally employed on the Continent 
to designate not only the denuded megaliths of a 
sepulchral chamber, but the whole construction, 
inclusive of the covering mound or cairn. It is 
thus synonymous with the descriptive appellation 
of chambered Caim (q.v,), and may be taken as a 
generic name for such sepulchral constructions of 
the stone age. In France there are no less than 
3410 more or less complete dolmens in the wider 
sense of the term, many of these in Brittany. 

Dolomite, or Bitter Star, a mineral consist- 
ing of double calcium and magnesium carbonate. 
The proportions of the two carbonates are very 
variable, and occasional!}' the mineral contains a 
considerable percentage of ferrous carbonate. It 
crystallises in rhombohedral forms, the faces of 
the crystals being often curved ; its lustre is some- 
what pearly or vitreous, and its colour usually 
white, but variously coloured kinds are not un- 
common, such as reddish, brown, green, gray, and 
black. It effervesces feebly with cold acid. The 
pure crystallised varieties are known as Pearl Spar. 
Those which contain a notable proportion of ferrous 
carbonate are called Brown Spar (q.v.) or Ankerite. 
Besides these, columnar fibrous and granular or 
saccharoid varieties are known. Magnesian lime- 
stone — a lock occurring abundantly in the Permian 
System (q.v.)— is composed essentially of bitter 
spar, and hence is often called dolomite. It is 
usually white, gray, or yellow in colour, and finely 
crystalline. In some varieties cellular spaces occur 
which are often lined with crystals of dolomite. 
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Other varieties are composed of botryoidal or 
irregularly-shaped concretionary masses. Most 
limestones contain some magnesium carbonate, but 
it is only when the percentage of this salt is 
considerable that they are called magnesian lime- 
stones or dolomites. Magnesian limestone is often 
used as a building-stone ; and it is also burned and 
made into mortar, but the lime obtained from it 
remains much longer caustic than lime from com- 
mon limestone, and is considered of less value for 
agricultural purposes. In some districts, however, 
this lime is preferred to purer limes for application 
to hill-pastures. — Dolomite is named after the 
geologist Deodat Guy de Dolomieu (1750-1801), 
who was born at Dolomieu in Dauphine. 

Dolomite Mountains. The distinctive 
peculiarities of dolomite mountain-scenery, with 
its jagged outlines and isolated peaks, may be 
seen on the "randest scale in the south-east of Tyrol 
and in the Carinthian Alp masses. AVhen the Dolo- 
mites par excellence are spoken of, it is the Dolo- 
mite Mountains of this region that are meant. See 
Gilbert’s Dolomite Mountains (1864); Zigzagging 
Amongst the Dolomites (1870) ; Amelia B. Edwards, 
Untrodden Peaks and Unfrequented Valleys (1870; 
2d ed. 18S9). 

Dolphin, a name applied to various members 
of the Cetacean family Delphinidm, but especially 
to the species of the genus Delphinus. This genus 
is large and heterogeneous, and is split up by 
some naturalists. The snout is more or less elon- 
gated and pointed ; the teeth are very numerous, 
uniform, close-set, and sharp ; the fore-limbs are 
narrow and pointed ; there is usually a conspicu- 
ous dorsal fin. Like other toothed Cetaceans, the 
dolphins have a somewhat unsymmetrical skull 
with many peculiarities, and a single crescentic 
blow-hole (nostril) on the top of the head. They 
occur in all seas, and sometimes in rivers, such as 
the Amazon. None exceed 10 feet in length. 
They feed principally on fish, but some do not 
disdain lower animals, such as molluscs, crusta- 
ceans, medusae. In habit they are active, and 
usually occur in gregarious ‘ schools. ’ 

The Common Dolphin ( Delphinus delplvis ) occurs 
in the Mediterranean and North Atlantic, and is 
probably identical with forms from the North 
I’acific and Australia distinguished as separate 







Common Dolphin ( Delphinus detphis). 

species. It is usually not more than 6 to 8 feet in 
length, of a gray or greenish-black colour above, 
and white below. The moderately long snout is 
separated by a transverse pad from the slightly 
arched forehead. The jaws bear on each side tv enty - 
five to fiffcv small, conical, sharp teeth, cur} 
slightly backwards. The crescent-shaped tail is 
keeled above and below. The dolphin feeds chiefly 
on fishes, which it pursues with graceful gambol- 
ings. One young one is born at a time, and tended 
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with much affection. The animals have a peculiar 
lowing cry. Tlieir agile evolutions ^ are much 
observed and admired by voyagers. The llesh is 
sometimes eaten by sailors. Like other dolphins, 
it is often called a ‘ porpoise,’ and the French give 
it the names of Bee ciOic (goose-beak) or Oic dc 
Met' (goose of the sea). In ancient times the 
dolphins were sacred to Apollo, and invested with 
numerous kindly and marvellous attributes. They 
drew the car of Ampbitrite, and earned Arion 
upon tlieir willing backs. Us image has been 
often used as a symbol, from the ‘shield of 
Ulysses ’ to that of the heir-npparent or Dauphin 
(q.v.) of Franco. The anchor and dolphin, the 
printer’s device of Aldo Mannzio, with the motto, 

‘ Fcstina lente,’ was adopted by him, at Erasmus’ 
suggestion, from a silver coin of Vespasian I. The 
llesh of the dolphin was formerly esteemed for food. 
The name lias been curiously transferred to the 
little Corypliencs (q.\\); and it is these scomberoids 
that are "meant when reference is made to the 
‘ dying dolphin’s changing hues.’ 

A rarer species off British coasts is the much 
larger and heavier Ttirsio ( D. tursio), the nesamak 
of the Greenlanders. In the North Atlantic, I). 
albiroslris and D. Icucoplcurtis also occur. There is 
a pure white dolphin (D. sinensis) in the Chinese 
seas, and a South Sea form ( D. peronii) without 
the usual dorsal fin. 

In the same family as the dolphin are many 
well-known forms : the Narwhal ( Monoccros ), the 
Beluga (Dclphinaptcrus), the Porpoise (Phocmia), 
the Grampus ( Orcct , &c.), the Caaing Whale 
[Globiccphalus), Sc c. See these articles. 

Dolphin, Black (Aphis fabw). Sec Aphides 
and Bean. 

Doinhoc (book of dooms or sentences), the 
code of laws compiled by King Alfred, who made 
few if any original laws, but contented himself 
with restoring, renovating, and improving those 
which he found already in existence. Alfred’s 
peculiarly Christian character is strongly impressed 
on his code, which begins with extracts from the 
Bible, ‘ The Lord spake all these words, saying, T 
am the Lord thy God.’ Then follow the ten 
commandments, the part of the Mosaic law relating 
to criminal offences, and passages from the New 
Testament, including the golden rule. The code 
was ratified by the Witan, as Alfred expressly 
informs us. Thorpe gives it in his Diplomatarium 
Anglicanum cevi Siaeoniei ( 1SG5). 

Dombrowskid John Henry, a distinguished 
Polish general, wasVborn near Cracow in 1/55, and, 
after serving under the Elector of Saxony, returned 
to take part in the Polish campaigns against Russia 
and Prussia in 1792-94. Next entering the French 
service, he organised \a Polish Legion at Milan ; 
and in the campaigns which followed, Dombrowski 
and his Poles took a ‘distinguished part. After 
the fall of Napoleon, he''returned to Poland, and 
was appointed by the Emperor Alexander a general 
of cavalry and Polish senator. He died 6th June 
ISIS. 

DoillC (Ital. duomo). Since the time of the 
Renaissance this term is comnionly applied to the 
external part of the spherical W polygonal roof, of 
which the cupola (cupo, or cup) is the internal 
part. In Italian usage, however, it has a wider 
signification than even the first, being used to 
denote the cathedral or chief chuVch of a town, the 
house (donms) par excellence, or house of God ; and 
in Germany, dom or domlcirche is\a cathedral. In 
tracing the historical origin of thy. dome, we are 
usually in the habit of regarding at as originating 
with the architecture of the Eastern empire^ 
because it was at Constantinople and in the 
Byzantine provinces that its use in ecclesiastical 


structures was principally adopted. But it was 
the Romans who developed the dome, as well ns all 
the other applications of the semicircular arch. Of 
their success in applying it to large buildings, we 
have abundanL proof in the ancient domes still 
to he seen in Rome and its neighbourhood. The 
dome of the Pantheon is still probably the most 
magnificent dome in existence, and others of 
smaller size are to be seen in the temples of 
Bacchus, Vesta, Romulus, Hercules, See. From 
Rome it went to Constantinople, and from the 
same source, also, according to Fergusson,. canie 
Die few insignificant attempts at domes in the 
Western empire. The external form of the dome 
of the church of St Sophia at Constantinople, 
which became the typical Christian structme of 
the kind, will he seen in the illustration appended 
to Byzantine Architecture (sec also Arabian' 
Architecture, and the illustration of the Taj 
Mahal at A OH A ). The dome of San Vitale, at 
Ravenna (q.v.), is said to be still more ancient 
than that of St Sophia, and is a very remark- 
able structure of the same class. On the church 
of St Mark, at Venice, there are no less than 
live domes, the centre one, as is usual in Eastern 
structures, being much larger than the others. 
The interior of these domes is covered with 
Mosaic (q.v.). So far from being peculiar to the 
few churches we have mentioned, domes occur 
in those of almost every town along the western 
shore of the Adriatic, and form, in fact, the chief 
architectural feature of that side of Italy. From 
St Mark’s the dome was introduced in the lltli 
century into Perigueux in the south of France, 
and thus influenced the architecture of a con- 
siderable part of that country. The construc- 
tion of domes in modem times was revived in 
Rome, by the building of that of Our Lady of 
Loretto in 1507. But the three most celebrated 
modern domes are those of St Peter’s (q.v.) at 
Rome, of St Paul’s in London, and of the Pantheon 
in Paris. The following are the dimensions of 
some of the most important existing domes : 

l'ccl dlam. Feet Itlcls 


Pantheon at Romo 142 143 

Baths of Caracalla, Rome 112 116 

St Sophia, Constantinople 115 , 201 

St Morin delle Fiore, Florence.. IS!) 310 

St Peter’s, Rome 139 330 

St rnul's, London 112 215 

St Gcut'Viive, Paris 67 190 


In modern times, domes have been constructed 
with iron of still larger dimensions. Thus that of 
the Great Exhibition in Vienna was 560 feet in 
width, and that of the Albert Memorial Hall in 
London, which is oval, measures 219 by 185 feet in 
diameter. For a class of nncient dome-roofed 
structures, see Beehive Houses. 

Domeniclii'iio, or Domenico Zampieri, a 
celebrated painter of the Bolognese school, was 
born at Bologna in 1581. He began his studies 
under Denis Calvaert, and completed them under 
the Caracci. During the whole of his career, 
Domenichino had much to suffer from the jealousy 
of rivals, who are not free from tbe suspicion of 
having caused his death by poison (1611 ). Though 
his artistic fame has greatly diminished during 
recent years, it must be admitted that bis 
works are distinguished by correctness of design, 
that the heads of his figures in particular are 
expressive and forcible, and that bis draperies are 
rich and varied in arrangement. The master- 
piece of Domenichino, tbe ‘ Communion of St 
Jerome,’ 1614 (an easel-picture in the Vatican), 
though suggested by Agostino Caracci’s rendering 
of the subject, is an accomplished and powerful 
production. His ‘ Diana and her Nymplis,’ 
‘ Guardian Angel,’ ‘ St John,’ and ‘ St Sebastian,’ 
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also rank among his finer productions, and the it stood at the time of this survey; and (4) if its 
‘Cure of the Demoniac Boy,’ at Grotta B errata, valne could now be raised. 


is one of the most admired of his frescoes. Out The returns thus gathered in the several shires 
of Italy, the museum of the Louvre possesses the and their hundreds and other subdivisions were 


largest number of Domenichino’s works. 


arranged and digested in the record which is now 


Domesday Book, or Doomsday Book, one called the Great or Exchequer Domesday. The 
of the oldest and most valuable records of England, enumeration of the cattle and swine, which so 
contains the results of a statistical survey of that moved the indignation of the Anglo-Saxon chroni- 
country made by William the Conqueror in 10S5- cler, though regularly made, was in some cases 
80. The Anglo-saxon name, Ddmcs Dccg, ‘day of omitted from the record, because of its ever-flnctu- 
judgment,’ has obvious reference to the supreme ating quantity. By this valuable census there was 
authority of the hook in doom or judgment on provided not only exact information of the land and 


the matters contained in it. It was also anciently 
known as the Liber da Wintonia, or Book of 


its inhabitants, hut also a trustworthy register of 


peal for litigious 


rietors, a 


rortliy n 
reliable 


guide for 


Winchester ; the Rotuhis Wintonia:, or Roll of military service, and a practical basis for regulat- 
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Winchester ; the Liber Regis, or King’s Book ; the 
Script lira Thesauri Regis, or Kecord of the King’s 
Treasury (where it was long kept, together with 
the king’s seal, under three locks and Keys); also 
the Liber Ccnsucilis Anglim, or Rate-hoolc of Eng- 
land ; and the Liber Judiciarius, or Book of Judg- 
ment. 


ing taxation. The taxes were levied according to 
the divisions of the country given in the Domesday 
Book, until 1522, when a new survey, popularly 
called the New Domesday Book, was made. 

This great English record was published at the 
national cost in 17S3, in two folio volumes, printed 
with types cast for the purpose, so as to represent 

4 - 1 . ~ i-T. ~ * T * J 


The way in which the survey was made will he the contractions of the original manuscript ; it 
best described in the words of the contemporary "ms ten years in passing through the press. In 
writer in the Anglo-Saxon Chronicle. At mid- 1 SI G two supplementary volumes were published, 
winter in 1085, when the king was at Gloucester, one containing an excellent general introduction, 
‘lie had a great consultation, and spoke very by Sir Henry Ellis of the British Museum, with 
deeply with his witau [i.e. great council or parlia- indices to the places and persons mentioned in the 
ment] concerning the land, how it was held, and work ; the other containing four other records of 
what were its tenantry. He then sent his men all the same nature : (1 ) The Exon or Exeter Domes- 
over England, into every shire, and caused them to day, being a transcript of the Exchequer Domes- 
ascertain how many hundred hides of land it con- day for the counties of Wilts, Dorset, Somerset, 
tained, and what lands the king had in it, what Devon, and Cornwall; (2) the Inquisitio Eliensis, 
cattle there were in the several counties, and how a transcript of the survey of the lands of the 
much revenue he ought to get yearly from each, monastery of Ely, in the counties of Cambridge, 
He also caused them write down liow much land Hertford, Essex, Norfolk, Suffolk, and Hunting- 
belonged to his archbishops, bishops, abbots, and don ; (3) the Winton Domesday, containing two 
earls, what property every inhabitant of all Eng- surveys of the city of Winchester, one made 
land possessed in land or in cattle, and how much between 1107 and II2S, the other in II4S ; and 
money this was worth. So strictly 

did he cause the survey to lie -r-v / 

pass-LlTy°that l ums e not set dowf OL tXC . lilt 

in^’werf brouri’it to Mof® V.&Ulfu.tnO 

SSSTA^JSSt VI 3P»r«Tg,r. 

and six villeins (i.e. servile 

tenants ) of every village, they Specimen of Domesday Book, 

made inquest as to the name of The reading, freed from contractions, rnns as follows : 

i i i i * i • — - T'.T ....... -It T'nnn oq rlnffanrl TVrn 


/1\. ffc ten- -ovdmo S’tbcllW.jlff -Yc fc cLejtt/ 

& cA)W IwclutofiWH/ 

U ■ cap-^/ dWU-U .-OlltC/' DC ^ CTtl 7 ctAtW. caq^ lilt 

cti "bimiiY 1 ) iB&vxeUtnof&tfrfyi ty.fcftuy'u.mo 
W W Jc {M-.oiW.i6ct . fofJ- gftp (a, <z 

tjt pa-f co -r^f. 

YkYn epa vd 

ydsdcvAdogh V- Cold 

Specimen of Domesday Book. 

The reading, freed from contractions, runs as follows : 


the place ; who held it in the Rex tenet in dominio Stoclue. De firm a regis Edwardi fuit. Tunc se defendebat pro 

time nf TCrntr Filw'ml • xvij hidis. Nichil geldaverunt. Terra est xvj carucairc. In dominio sunt 

tlTne Ot lving jMTWaKl \ iOil 00) , catm & xxiv villani & x bordanj cum xx carucatis. Ibi ecclcsia quam Willelmus 

who was its present possessor ; tenet derWc cum dimidia liida in elemosina. Ibi v servi &> ii molini dc xxv sol. & 

how many hides there were in xvi acne prati. Silva xl porcorum ipsa est in paTCO regis. . . . ... 

the manor; how many plough- Tempore Regfe Edwardi post vaebatxij lib. Modo xv l.b. Tamra qui tenet redd.t 

” “ , 1 > J 1 “p. xv lib ad nensain. Vicecomes liabet xxv solid, 

mitos in dnniMnn / i.e. reserved in xvuu. ou peuauiu. 


how many hides there were in xvi acne prati. Silva xl porcorum &= ipsa est .in parco - regis. ...... 

the manor; how many plough- Tempore BegCs Edwardi &•" post vaebatxij lib. Modo xv l.b. Tamen qu. tenet redd.t 
^ 11 cwui , HUB licuij i n,J V‘ xv lib ad oensam. Vicecomes liabet xxv solid, 

gates in demesne (i.e. reserved in xv no. au peusum. 

the lord’s own hand) ; how many , „ , - ,, 

homagers or vassals; how many villeins; how (4) the Boldon Book, a survey of the posse^ ons 
many cottars; how many serfs; what freemen; of^ The see of Dui! ham, made m 1183 ’,, 1 ..;,,,, 

how many tenants in socage (i.e. tenants who record is especially valuable, as pa t a j pi J e 
rendered services of husbandry); how much wood ; a deficiency in the domesday sui j , . , 

hew much meadow and pasture; wliat mills and extend to the counties of DnrJ .. » , . . . 

fish-ponds; how much had been added or taken land^^Mrataoreland,^ and^Cnm ’latolv laid 


away ; what was the gross value in Edward’s time ; would seem, because they ha ® e ?. .^l^injon 
what the present value ; and how much each free- waste by the Conqueror, oi ‘ ^ ^ 

man or socman has or had. They were also to was not fully established m them . A new anu 
state the value of the land (1) as held in Edward's better edition of the BoEkm ' printed 

days ; (2) as it had been given by William; (’3) as IS. 5- by the Surtees Society, , , I 
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Bishop Hit! field’s Survey, another record of the 
possessions of the see of Durham, compiled between 
1345 and 1381. A new and enlarged edition of Sir 
Henry Ellis’s Genera! Introduction to Domesday 
Book was published in 1833, in 2 vols. Svo. See 
also Stubl/s Select Charters , and Freeman’s Norman 
Conquest (vol. v. 187G). In 18G1 a fac-simile copy 
of that part of Domesday Book which relates to 
Cornwall, was published by the Ordnance Survey, 
by photozincography ; and siuce then, government 
has gone an publishing the rest of the Domesday 
Book, county by county, in the same way. In 
1872 government ordered a general return of 
owners of lands, to be prepared by the Local 
Government Board. This modern ‘Domesday 
Book ’was published in 1874-70. Of minor books 
on Domesday there are not a few. A little work 
by Walter d’e Gray Birch, Domesday Booh (1887), 
gives a succinct and popular account of this Record. 

' In 1886 the Royal Historical Society celebrated the 
octo-centenary of the completion of Domesday, and, 
as a memorial, undertook a work entitled Domesday 
Studies, in two volumes. _ A Key to Domesday, so 
far as regards the counties of Dorset, Somerset, 
and Stafford, was issued by Rev. R. W. Eyton in 
187S. 

Domestic Architecture. The variety of 
requirements to be fulfilled by the architecture of 
I the bouse, whether as regards the climate, habits, or 
I employments of different countries, is very great, 
and the designs and arrangements must therefore 
throughout the world’s history have been infinitely 
varied. But the construction is generally much less 
substantial than that of temples and public build- 
ings, and the remains of ancient houses are in con- 
sequence comparatively scarce. Of the dwellings 
of the ancient world there exist almost none, but 
some idea of those of the Egyptians and Etruscans 
may be obtained from the arrangement of their 
tombs. Greek and Roman houses were generally 
only one story in height, and contained an open 
atrium with small chambers around it. Beyond 
this was the peristyle or private department,' sur- 
rounded with a colonnade, and opening on a 
garden. In connection with the peristyle were 
dining-rooms and family apartments. The preser- 
vation of the houses of Herculaueum and Pompeii 
brings before us with great vividness all the domes- 
tic arrangements of the classic period. 

The Roman dispositions were followed during a 
great part of the middle ages, but became modified 
about the lltli century. Thus the peristyle was 
imitated in the cloister of the medieval monastery, 
and the Roman ‘ villa ’ or country-house became 
the model of the early castles of southern Gaul. 
In the villa the large outer courtyard was called 
the villa rustica, containing the granaries, stables, 
&-e., while an inner court formed the villa wbana, 
or residence of the proprietor. The castles were on 
the same plan, the courts being surrounded with a 
ditch and palisaded mound, and the owner’s house 
being a wooden redoubt on the top of an artificial 
mound in the inner inclosme. 

During the middle ages and up to the 17th cen- 
tuix the greater part of the houses of the people, 
including those in the towns, were constructed with 
wood, the corbelled-out and overhanging upper 
doors of which are amongst the most picturesque 
features of medieval architecture both in England 
and on the Continent. The Normans were the 
first to introduce stone and mortar construction 
into castle-building in the lltli century. The well- 
known Norman keeps were the residences of the 
nobility in Normandy and England till the 13th 
century. There are still, however, remains of 
smaller manors in England dating from that period. 
These consisted of a two-story plain block, the 
gvound-ftoov being vaulted, and the upper floor. 


which contained the living-rooms, entering by a 
separate outside stair. In the following centuries 
additions were made to the accommodation to suit 
the enlarged requirements of the times, until the 
buildings came finally to surround a courtyard and 
form a quadrangle. ‘Most of the great ca sties and 
mansions of the 15th and IGth centuries were 
erected on this plan, and those built in the time 
of Queen Elizabeth were often on a great scale, and 
contained nearly all the accommodation required 
at the present day. Smaller mansions and houses 
were on various plans, and in town -houses the 
interior court, surrounded with projecting bal- 
conies or galleries, was common. 

Under the Renaissance, town-honscs in streets 
lost their distinctive qualities, being all designed 
so as to form as it were one flank of an extensive 
palace or single edifice. This monotonous arrange- 
ment is now being gradually departed from, and 
each house is beginning to he designed, ns it should 
he, independently. 

The domestic architecture of modern times has 
this peculiarity, that it extends its influence so as 
to include all classes of dwellings, even the hum- 
blest; and the houses of farm-servants and town 
artisans now receive as much care in their design, 
in order to rendev them comfortable and sanitary 
abodes, as the palaces and mansions of the wealthier , 
classes. 

See the articles Building, Castle, Gothic Architec- 
ture, Elizabethan Ancn itectu r e , Queen Annf. Style, 
and other articles cited at Alien itectu BE in this work ; 
also Fcvgtisson’s Handbook of Architecture ; Tiollet le 
Due, Dictionnairc dc V Architecture, Histoirc d'tinc Matson, 
i Vc.; John Henry Parker, Some Account of Domestic 
Architecture in Kngland ; T. Hudson Turner, Domestic 
Architecture of the Middle Ages; D. MncGibbon and T. 
Boss, Castellated and Domestic Architecture of Scotland. 

Doincstication. the modification of animals 
by deliberate human interference with their food 
and surroundings, with the work or functions they 
perform, hut especially with their breeding. The 
influence of man on animals extends, however, 
far beyond those usually regarded as domesticated, 
and it is not possible to draw a perfectly hard and 
fast boundary line. Man lias exterminated some 
animals — e.g. birds, and propagated others — e.g. 
fishes ; lie 1ms made many become rare, shy, and 
cunning, while others (e.g. crickets) find shelter in 
his dwellings ; lie has kept some captive, like the 
fisli jn the pond ; tamed others individually for his 
service, like falcons and cheetahs ; lie lias preserved 
some artificially from their enemies, because of 
their rarity, and otheis because of their utility, 
hut without in any of these cases much modifying 
them. None of these are in the strict sense domes- 
ticated. It is only when a distinct breed lias been 
produced by human interference, in most cases 
deliberately by artificial selection, that we are 
.justified in 1 calling the result domestication. 
Strictly ‘domesticated animals’ correspond to 
strictly ‘ cultivated plants ;’ in both cases the 
organisms have been modified, more or less fixedly, 
from their natural or wild state, by changes in 
food and environment, function and breeding. 

Domestication began long before the dawn of 
history (see AGRICULTURE, Vol. I. p. 98 ; ANTHRO- 
POLOGY, p. 312; Dog, Vol. IV. p. 36). Thedomestie 
animals are discussed under separate articles ; hut 
a list of representative forms may he given here. 
Among lower animals, Silk-niotlis (see Silk) and 
hive Bees (q.v.) have been for long controlled, and 
to a limited extent modified. Among fishes. Gold- 
fish (q.v.) may certainly he regarded as domesti- 
cated for decorative purposes. Birds include many 
illustrations of domestication — pigeons, fowls, 
ducks, geese, peacocks, turkeys, guinea-fowls, 
canary-birds, &e. Among mammals, dogs and 
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cats, horses and asses, cattle, sheep and . goats, 
elephants, camels, reindeer, pigs and rabbits, &c., 
have been domesticated, and have given rise to 
many different breeds. The complete list is not' a 
long one, though it will probably be increased. To 
admit of domestication, animals must generally 
he social and docile in their habits, and must be 
capable of retaining fertility under changed con- 
ditions. 

The process of domestication, as far as deliberate 
control is concerned, is for the most part equivalent 
to selective breeding. Forms with useful varieties 
are isolated from the mass, aud allowed to breed 
together, the most desirable results are again 
selected for breeding, and so on, till a domesticated 
breed of the same animal is established (see Breed). 
Different breeds differ from natural species in being 
usually mutually fertile. In other words, while two 
domestic races may be externally more different than 
are two nearly related species in nature, the repro- 
ductive elements in the fust case cannot differ as they 1 
must do in the second. Thus crossing is usually 
successful between domestic breeds, only rarely 
between adjacent natural species. When we pass 
beyond selective breeding to inquire into the con- 
ditions of variation, a much more difficult problem 
is raised. In regard to some changes winch crop 
up in domestic animals, we cannot do more at 
present than refer them to variations in the un- 
stable germ-cells, and to the intermingling of 
sexual reproduction. Where the intercrossing is 
regulated, the importance of the latter is especially 
obvious. These germinal changes may, however, 
as the organism grows, find expression in the con- 
tinually variable rhythm between nutrition and 
reproduction, between growth and multiplication — 
the great antithesis of organic life. But while con- 
sidering this internal aspect, we have at the same 
time to recognise the importance of external influ- 
ences, especially of altered climate and diet. These 
hinder or abet the constitutional or inherited tend- 
encies, and may in course of time bring about im- 
ortant new results. Lastly, it must be remein- 
ered how much the habit of life, the normal 
functions, the daily work of the organisms are 
often altered under domestication. Some parts 
are more used, others less ; and this is also a 
source of change (see Evolution). Domesticated 
forms are more variable than their wild relatives ; 
the males are more variable than the females ; and 
the offspring of hybrids are more unstable than the 
hybrids themselves. 

The results of domestication are very varied. 
Sometimes the changes induced and cultivated 
have been comparatively slight, in other cases 
they r ,liave amounted to the evolution of, new 
species. Superficial alterations of colour and 
skin, hair, and feathers ; deeper changes in the 
less plastic " skeletal, muscular, alimentary, and 
other systems ; increased fertility’ on the one hand, 
sterility on the ' other ; alteration in mental and 
emotional characters ; the perfecting of a racial 
characteristic in one case, its loss in another ; 
general progress in some forms, utilitarian degen- 
eration or extraordinary abnormality in others, are 
abundantly’ illustrated in Darwin’s classic work on 
variation under domestication. The constant tend- 
ency to Atavism (q.v.) or reversion; the danger 
of carrying selection of a given character too far ; 
the limits of successful close breeding ( see Breed ) ; 
the bearing of the facts of domestication on the 
problems of Heredity (q.v.) and Evolution (q.v.), 
are discussed elsewhere. See Acclimatisation, 
Cultivated Plants, Variation; and Darwin, 
The Variation of Animals and Plants under 
Domestication (IS68). 

Domestic Economy is a tautological but 
convenient expression. Oi/conomia, the Greek word 
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from which economy is directly derived, means 
simply household management. But the reference 
to the household having gradually been lost, the 
art_ of managing domestic affairs in the best and 
thriftiest manner was, as Domestic Economy’, distin- 
guished from Political Economy. As a subject of 
education in schools, the term is made to cover 
many’ matters treated separately in this work — 
food, the value of the various kinds, the functions 
of food, and its preparation ; clothing, its various' 
kinds, the making and repairing of it; washing; 
domestic utensils; the lighting, wanning, venti- 
lation, and sanitation of houses ; hygiene, the 
laws of health, sickness, and nursing; as well as 
thrift, the more especial subject of domestic 
economy. Information on most of these subjects 
will be found in very’ many’ articles throughout the 
work : see amongst others those on Food, Diet, 
Digestion, Cookery, Bread, Indigestion and 
the other articles on ailments. Nursing, Build- 
ing, Sewage, Warming and Ventilation ; 
while the adjustment of income to expenditure will 
be touched on at Thrift. See also Friendly 
Societies, Insurance, Savings-banks. 

Domicile, a man’s legal place of abode, or the 
place which the law will hold to be his residence. 
In determining questions of domicile, the law 
endeavours to follow the facts of each case, and, 
consequently’, the legal as well as the natural view 
of the matter is expressed in that definition of a 
domicile in the Corpus J tin's, which says 1 Every 
man has his domicile where he has placed his 
hearth, and centred his fortunes and affairs ; 
whence he goes not forth without an occasion ; 
from which, when lie is absent, he is said to be 
abroad ; and to which, when he returns, he is said 
to cease to be abroad.’ — Cod. 10, tit. 39, s. 7. Even 
in Home, questions of domicile were not without 
importance, for the empire was divided for pur- 
poses of domestic government, and the inhabitant 
of one province was not subject to the magistrates 
of another. But it was in modem times, when 
Europe was divided into many independent king- 
doms, and America was formed out of stateshaving 
different local customs and laws, that the law of 
domicile assumed its full importance. It now con- 
stitutes one of the most difficult branches of private 
International Law (q.v.). The following are its 
most general rules : ( 1 ) The place of birth is the 
original domicile of every’ one, provided that, at 
the time of his birth, it was the domicile of_ his 
parents ; but if his parents were then on a visit or 
on a journey’, the home of the parents will be the 
domicile of birth, nativity, or origin ( domicilium 
originis). (2) If the child is illegitimate, it follows 
the domicile of its mother. (3) The domicile 
originally obtained continues till a new one is 
acquired. (4) Minors are generally’ deemed incap- 
able of changing their domicile of their own accord, 
but it may’ be changed by r a change in the domicile 
of the parents, which it follows. (5) If the father 
dies, his last domicile is that of his widow and 
children. (6) A wife follows the domicile of her 
husband. ( 7 ) The place where a man lives, if 

there be no ground for entertaining an opposite 
presumption, is his domicile. ( 8 ) If a person of 
full age, having a right to change his domicile, 
takes up his abode in a new place, with the 
acknowledged intention of remaining permanently 
fixed there ( animo manendi), that place imme- 
diately’ becomes, and that which lie has quitted 
ceases to be, his domicile. Questions as to what 
amounts to intention, or what circumstances con- 
stitute sufficient proof of intention of remaining, 
or quitting a place of residence, are amongst the 
most difficult in the law of domicile. Most persons 
who are resident abroad have a sort of floating 
intention that, in certain conceivable circum- 
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stances, they -will return to their native country, 
and to these vague feelings they give expression in 
a manner more or less vague. 

One of the most important eil'ects of the law 
of domicile, which formerly gave room for litiga- 
tion, was as to -the validity of the will which a 
deceased person leaves — the English rule being, 
that it must be according to the law of the domi- 
cile, wherever the will was made, though the 
law of Scotland allowed a will also to be good 
if it was executed according to the law of the 
country where it was made. A statute, however, 
was passed in 1861, by which the law w.os made 
uniform, so that the will of a British subject, 
as regards personal estate, made out of the_ United 
Kingdom, is now deemed valid, wherever his domi- 
cile may be, if the will is conformable to the law 
of the country where made, or to the law of the 
domicile of origin. And by a later statute passed in 
186S, it has been provided that even as regards real 
or heritable estate, an English will is to have effect 
given to it as regards property situated in Scotland. 
In each case the presumed intention of the testator 
will determine by which law the will is to he 
construed. It is impossible here to enumerate 
the various other eil'ects of the law of domicile. 
Generally, it may be stated that it regulates the 
succession to property. As regards personal or 
movable property, this is universally conceded. 

! It is said to follow the person (mobilia inhasrent 
ossibtts). Accordingly, such property is everywhere 
'distributed after death according to the law of the 
country of which the deceased died a domiciled 
citizen. In the case of heritable or real property, 
however, the same rule is not universally applied. 
By the legal systems of the Gontinent, domicile as 
a rule governs the succession, hut in Great Britain 
and the United States, real property descends in 
accordance with the law of the land" in which it is 
situated (lex ret sitai). The transmission of a 
debtor’s estate upon divestiture by bankruptcy 
stands in a similar position to that of succession 
by death — British and American laws making the 
same distinction as regards distribution between 
movable anil heritable estate. 

Besides domicile proper, of which we have just 
been treating, the term is sometimes applied in a 
special and restricted sense. Thus the expression 
‘ Matrimonial Domicile ’ is occasionally used to 
express the character of residence supposed to be 
sufficient to constitute jurisdiction in questions of 
marriage and divorce. Although the courts have 
in one or two cases sustained tlieir jurisdiction 
where the evidence of domicile was slender, it is 
doubtful liow far these cases are authoritative, and 
the use of the term ‘Matrimonial Domicile’ has 
been rather discountenanced by recent authorities 
(see Marriage). Another common expression 
is ‘ Domicile of Citation,’ which simply signifies 
residence for forty days within the territory of 
a particular court. Such residence is sufficient to 
constitute jurisdiction for citation of a defender in 
all personal actions. Under the poor-law statutes, 
again, the term domicile is often used to describe 
the kind of residence required for the purposes of 
parish relief in Scotland ( see Poor Laws ; Settle- 
ment, Law OP). But the rules for determining 
such residence have little bearing upon questions 
of domicile proper. See Dicey on Domicile ; and 
notes to the French translation of Dicev bv M 
Stocquart. - J J 

D oininant, in Music, the fifth above the tonic • 
the ruling or governing tone of the key. See 
Music. 

Dominic, St. See Dominicans. 

Dominica (Er. Dominique ), the largest and 
j most southerly British island in the Leeward group 


of the Lesser Antilles, lies in 15° 20'— 15° 45' N. lat., 
and 61° 13'— Cl” 30' IV. long., midway between the 
French islands of Martinique and Guadeloupe, and 
has an area of 201 sq. m. The population (m 1881, 
28,211 ) is mostly negro, hut includes 309 Caribs and 
370 whites ; in 1886 it was 29,500. The Caribs, who 
occupy ir large reserve on the Windward side of the 
island", are gradually becoming so intermixed with 
the negroes that the pure Carib, the ‘Franc 
Carib,’ will soon be non-existent. They are very 
peaceable and retiring, and live on fish, and vege- 
tables and fruits which they cultivate. Dominica 
is of volcanic origin, with many liot and sulphu- 
reous springs. In 1880 there was a great eruption 
of volcanic ash from the ‘Boiling Lake’ at the 
southern extremity of the island. The tempera- 
ture is cool and even chilly in the mountains, but 
sultry on the coast, where the yearly mean is 
89“ F. ; rain falls nearly every month, and the 
annual rainfall is 83 inches. Nearly one-half of 
the surface consists of wooded mountains and deep 
ravines, and at one point the surface attains an 
elevation of 6234 feet. Attractive ns it is to the 
artist and traveller, the nigged, broken, and pre- 
cipitous character of Dominica is very disadvantage- 
ous to the settler, and has confined agriculture to 
a narrow strip along the coast. The pathless 
forests of the interior are practically as much a 
terra incognita to-day as when Columbus first 
sighted the island. The principal product is sugar, 
but fruit, cocoa, and timber also are exported, and 
the fisheries arc valuable. The annual value of 
imports nml of exports has decreased, and is 
now, in either case, about £50,000. The capital 
of the island is Roseau, a port on the west const, 
with a pop. of 4500. Dominica is a member of the 
Leeward Islands colony, and sends representatives 
to tlie general legislative council ; but it has its 
own president, treasury, and local legislature. The 
majority of the inhabitants are Roman Catholics; 
religions equality now prevails, hut till recently the 
clergymen of the Church of England were "paid 
from the public funds. Dominica was discovered 
by Columbus, on bis second voyage, on Sunday 
(whence its name Dominica — i.e. ‘the Lord’s Day ’ j, 
3d November 1493. It was a source of strife to 
French and English until 1G4S, when it was 
formally declared by the treaty of Aix-la-Chnpelle a 
neutral island; blit in 1759 it was captured by 
England, and in 1763 ceded by France, who, how- 
ever, held it again in 177S-83, and in 1S02-14, when 
it was finally restored to England. See Fronde, 
The English in the IFcst Indies (1S88). 

Dominical Letter, or Sunday Letter, is 
one of the seven let ters A, B, C, D, E, F, G, used 
in almanacs, &c., to mark the Sundays throughout 
the year. The first seven days of the year being 
marked in their order by tlie above letters in their 
order, then tlie following" seven, and all consecutive 
sets of seven days to the end of the year, are 
similarly marked ; so that the .1st, 8th, loth, 22d, 
Sec. days of the year are all marked by A ; and tlie 
2d, 9th, 16th, 23d, ike., by B ; and so on. Tlie days 
being thus marked, it is evident that on whatever 
day the first Sunday of the year falls, the letter 
which marks it will mark all the other Sundays in 
the year, as the number of the letters and of the 
days in tlie week is the same. 

As tlie common year consists ,of fifty-two weeks 
and one day over, the dominical letters go back- 
wards one day every common year. If the domini- 
cal letter of a common year he G, F will be tlie 
dominical letter for the next year. As a leap-year 
consists of fifty-two weeks and two days, the letters - 
go backwards two days every leap-year. If in the 
beginning of a leap-year the'dominical letter be G, 
jE will be the^ dominical letter for the next year. 
This extraordinary retrocession, however, is niade 
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to take place at the intercalary clay ( the 29th Feb- 
ruary) by the artilice of marking it by the same 
letter as the day preceding it, and thus the next 
Sunday is marked by the letter preceding that 
which marked the Sundays before the intercalary 
day. Suppose the 28th February in a leap-year to 
he a Sunday, and marked by F, it is evident that 
the dominical letter for the rest of the year will be 
E. As every fourth year is a leap-year, and the 
letters are seven in number, it is clear that the 
same order of letters must return in four times 
seven, or twenty-eight yeans, which would, but for 
the leap-years, recur in seven years, and hence the 
Solar Cycle (see Period). The dominical letters 
were first introduced into the calendar by the early 
Christians, to displace the nundinal letters in the 
lloman calendar. They are of use as a means of 
discovering on what day of the week any day of 
the month falls in a given year (see Easter). 
Rules and tables for finding them are given in 
prayer-books, breviaries, &c., as well as in works 
on dates. See Calendar, Chronology. 

Dominican Republic, or Santo (commonly 
San) Domingo, a state formed of the eastern por- 
tion of Haiti (q.v.), and embracing 20,587 sq. m., 
or over two-thirds of the whole island. The pop. 
was officially estimated in 188S at 610,000 ; most 
of these are negroes or mulattoes, but the whites 
are comparatively more numerous and influential 
than in the Haitian Republic. The state religion 
is Roman Catholic, others being tolerated; the pre- 
vailing dialect is Spanish. Civilisation lias not 
reached a high level ; primary instruction, however, 
is now gratuitous and obligatory, and of late years 
the country has made considerable progress under 
the impulse of American enterprise. Large sugar 
plantations and factories have been developed in 
the south and west ; the culture of tobacco, coffee, 
and cocoa has been greatly increased ; and the 
export of mahogany, dye-woods, and guano has 
been revived. Gold, silver, quicksilver, iron, and 
coal have been found ; and a railway of 72 miles 
was reported open in December 1888. The imports 
in 1S87 reached $2,057,92S, the exports §2,660,471 ; 
the commerce is mainly with the United States, 
England, France; and Germany. The revenue for 
the same year was estimated at §1,484,434, and the 
expenditure at $7S7,164. The total indebtedness 
was returned in 1888 at $3,165,626 ; and in August 
of that year a loan of £700,000, at 834, was 
concluded in Amsterdam. The executive of the 
republic is vested in a president, chosen by uni- 
versal suffrage for a term of four years, and the 
legislative power in a congress of twenty-two 
deputies, elected in the ratio of two for each of the 
provinces and maritime districts, which, however, 
are under their own governors. The capital is San 
Domingo (q.v.).— The early history of this portion 
of the island, which remained Spanish when the 
western part was ceded to France in 1697, and 
which was united with the neighbouring state in 
1795-180S and 1822-43, properly belongs to that of 
Haiti (q.v.). In 1843 it assumed a separate stand- 
ing as the Dominican Republic, the anarchy and 
misrule of which it exchanged in 1861 for the 
despotism of its former masters. But the harsh 
Spanish rule brought on a revolt in 1863, and the 
republic, reconstituted in 1865, has since main- 
tained a troubled existence, under a succession of 
governments generally placed in power by more or 
less exciting revolutions. See Kimball, Life in 
San Domingo ; Keim, San Domingo (Pliila. 1870); 
and Hazard, Santo Domingo, Past and Present 
(New York, 1873). 

Dominicans, an order of preaching friars 
founded at Toulouse in 1215 by Dominic de Guzman. 
Dominic was born in 1170 at Calahorra in Old 


Castile, and studied at Palencia. Here he acquired 
a great name for piety and learning ; so much so 
that in his twenty-fourth year liis - diocesan, the 
Bishop of Osma, made him a canon of his cathe- 
dral, and relied mainly on Dominic's aid in his 
design of reforming the whole chapter according to 
the rule of St Augustine. The young man led 
a life of rigorous asceticism, and devoted himself 
at the same time to missionary labours among 
Mohammedans and ‘heretics.’ In 1204 he accom- 
panied his bislwp on a political mission, and had 
to pass three times through the south of France. 
That part of the country was almost entirely 
peopled by Albigenses (q.v.), and the labours of 
papal legates and Cistercian abbots for their con- 
version had been all in vain. The turning-point of 
Dominic’s life had come. He undertook the care 
of the work ; he substituted poverty for the prelatic 
pomp, love for force. He travelled from place to 
place on foot, bearing St Paul’s epistles in his 
hands and preaching everywhere. He continued his 
labours for ten years, gathered like-minded com- 
panions round him, whom he trained after his own 
heart, and for whom he founded the first house of 
his order at Toulouse. He also set up an asylum 
for women who had been heretics or were in danger 
from heretical influence, and this institution 
developed into an order of nuns. Unhappily, events 
occurred which have left a deep stain on the 
memory of the saint, and which have had an evil 
influence on the history of his order. Innocent III., 
incensed by the murder of his legate, Peter of 
Castelnau, called the barons of northern France, 
led by Simon of Montfort, to a crusade against the 
‘ heretics.’ Dominic in an evil hour became a con- 
senting party to these cruelties, and lent himself to 
the degrading occupation of proving heresy against 
the poor victims of the crusade. In 1215 Dominic, 
now in high favour with ecclesiastical authority, 
went with Fulbo, Bishop of Toulouse, to the fourth 
Lateran Council. The council was averse to the 
foundation of new orders. Still Innocent III. 
promised approval, on condition that the new order 
adopted an old rule. Accordingly, Dominic chose 
the rule of St Augustine, borrowing some additional 
statutes from the Premonstratensians, and the 
required authorisation was given in the following 
year by Honorius III. A little later he became 
‘ Master of the Sacred Palace,’ an office which 
has continued hereditary in the order, as has 
happened also in the case of that association with 
the Inquisition which began with Dominic’s stay at 
Toulouse. In 1220 the Dominicans, in imitation of 
their Franciscan brethren, adopted a poverty so 
rigid that not even the order as a corporation 
could hold houses or lands, and thus they forced 
themselves to become mendicants or beggars. 
Next year Dominic died. He had lived to see 
his order occupying sixty houses and divided into 
eight provinces. It had spread to England, where 
the first foundation was at Oxford, and where from 
tlieir dress they were called Black Friars ; to 
northern France, where their house of St James 
earned for them the name of Jacobins to Italy, 
to Spain, to Austria. He was canonised in 1233 by 
his friend Gregory IX. ; his festival falls on 4th 
August. 

We have identified the Dominicans in general 
with the friars, and this is justified by ordinary 
language, but strictly speaking the friars are only 
the first order of St Dominic. They are bound bv 
the usual solemn vows of poverty, chastity, and 
obedience; they are forbidden ever to eat flesh- 
meat ; they rise in the middle of the night for 
prayer. They are subject to a general, elected, 
according to a recent enactment, for twelve years. 
Under him are the provincials, each of whom rules 
in a province; lastly, there are the priors of the 
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individual houses. All these officers are elected by 
popular vote and for a limited term. Their con- 
stitutions •were put into shape by Raymond of 
Pennafort, third general ; but even since then 
great changes have been made, among which the 
permission to hold immovable property, initiated 
by Martin V., and extended by Sixtus IV. to the 
whole order in 1477, is especially noteworthy. The 
function of the order is indicated by their name, 
‘the order of preachers.’ They are therefore 
missionaries in foreign lands ana missionaries at 
home, and everywhere they have made the. rosary, 
that somewhat mechanical devotion which was 
employed liy Dominic among the Albigenses, popular 
in the Catholic .world. They are the order which 
lias concerned itself specially with the guardian- 
ship) of the faith. The scholastic theology is almost 
the creation of great Dominicans, such as Albertus 
Magnus and Aquinas, and among their illustrious 
preachers was the martyr, Savonarola. They have 
been the favourite inquisitors, and a Dominican 
always presided over the infamies of the Spanish 
Inquisition. But their influence is now a tiling of 
i the past, except for the power still exerted by their 
great Writers of the middle ages. The Jesuits have 
displaced them as teachers and preachers ; though 
the fame of the order was revived for a time by 
the genius, the eloquence, and noble character of 
Lacordaire, who restored it to France/ At present 
the order is chiefly engaged in preaching missions 
and retreats. They have several houses in the 
United Kingdom— e.g. at London, Newcastle, 
IVoodcliester, &c. They wear a dress of white 
.wool, with a black mantle and pointed hood. 

The second order consists oi nuns, bound by 
solemn vows, and engaged to strict inelosure, per- 
petual abstinence from flesh-meat, &c. They were, 
as we have seen, instituted by St Dominic. 

The Tertiaries or third order are said to have 
arisen from the ‘militia of Jesus Christ,’ drawn 
together by St Dominic to assist in resisting and 
persecuting the Albigenses. In their present form 
they are an imitation of a similar institution among 
the Franciscans. They are either people in the 
world, free to marry, but following certain ascetical 
rules; or else are women living as nuns in com- 
munity under simple vows. They are also known 
.-as the Brothers aud Sisters of Penance. See the 
Life of St Dominic, with Sketch of Dominican Order , 
by Archbishop Alemany ; Dr Jessopp, The Coming 
of the Friars ( 18 88 ) ; and D’Anzas, Ft ndcs sur 
I'Ordre dc St Dominique (Poitiers, 3 vols. 1874-75). 

Dominic. See Dominus. 

Dominion. See Canada. 

Doininis, Marco Antonio de, an ecclesiastic 
whose career was both singular and chequered. He 
was born in 1566 in the Dalmatian island of Arbe, 
and was carefully educated by the Jesuits. From 
Bishop of Segni he had become Archbishop of 
Spalatro, when getting involved in the great quarrel 
between the papacy and the Republic of Venice, he 
found it expedient to resign Ills see. His reasons 
he gave in his Consilium Profcctionis (1616). In 
1616 he came to England, where lie was hospitably 
received, and next year was by James I. appointed 
Dean of Windsor and Master of the Savoy. Here 
in 1617 he published the first part of bis Do 
Bqmblica Ecclesiastiea, a work in which lie en- 
deavoured to show that the pope had no supremacy 
over other bishops, but was only primus inter pares. 
In 1619 be published without authority Sarpi’s 
famous History of the Council of Trent. His enemy 
Paul V. died in 1620, and was succeeded by Gregory 
XV., a relative and fellow-countryman of°D'e 
Dominis, who moreover began to find himself un- 
popular from his avarice, lus pretentiousness, and 
Ins corpulence, and from interest, much more {ban 


conscience, began to intrigue with Borne for a return 
to the bosom of the church. These negotiations had 
to be carefully kept secret from the king, but at 
length in the January of 1622 De Dominis wrote to 
James expressing his intention to leave England. 
The king was indignant, and when the negotiations 
of the ecclesiastics whom lie sent to reason with him 
failed, De Dominis was commanded to leave the 
kingdom within twenty days. While waiting at 
Brussels for the pope's permission to go to Borne, 
he published bis Consilium Rcditus, in which lie 
frankly gave the lie to every statement in bis 
former tract, and denounced the Clmrcli of 
England ns a wretched schism. His tract was 
replied to by Crakcnthorpe in his Defcnsio Ecdcskv 
AngHcamc. Do Dominis now went on to Rome, 
but was at once seized by the Inquisition, and llung 
into prison, where lie soon died in 1624. Being 
subsequently condemned ns a heretic, liis body was 
exhumed and burned. While yet. a professor of 
1 Mathematics at Padua, De Doininis wrote bis De 
Radii s Visits ct Litcis in Vitris Pcrspcdh'is ct Jridc 
(Venice, 1611). He was the first to point out that 
in the phenomenon of tlie rainbow the light under- 
goes in each rain-drop two refractions and an inter- 
mediate rellection. 

Dominium, a Roman law term, which lias been 
received into the technical language of most of the 
legal systems of Europe. It may be described as a 
full legal right in and to an object — as the right 
from which alone legal possession could How, but 
which actual possession alone could never confer, 
unless such possession lmd endured for the period 
of legal prescription. The right to possess is thus 
distinguished from the right arising from possession, 
which is the usufruct. 

Domino, the name formerly given to the hood 
or cape worn in winter by priests while officiating 
in cold edifices. It is now used to signify a mas- , 
qnerade costume, consisting of an ample cloak 
with wide sleeves and a hood. See Masquerade. 

Dominoes, the name of a game, usually played 
with 28 oblong, Hat pieces of ivory or bone, Ac., 
called cards, each of which beam two numbers 
marked by points from blank to six. The player 
wins wlio 'has first played out his cards, or, if this 
lias been found impossible, who has the fewest 
points on the tablets still remaining. Regular 
domino players recognise only tlie two-lianded 
games — viz. the draw game, ana its variation the 
matador game, for a description of which a 
manual of games should be consulted. Tlie game 
is seemingly of Italian origin, and has spread into 
all countries of the world ; but nowhere is it so 
popular as in the cafes of Fiance and Belgium. 

Dominns, tlie Latin word which we com- 
monly render by ‘lord,’ but which more properly 
signifies the master of a house, and his eldest son, 
as opposed to slave (servus). The term is applied 
by Chiistians to God and to Jesus as himself Goth 
The Scottish ‘dominie,’ in the sense of school- 
master, is of course taken from it, as is the same 
term in America, where in some places it is the 
title of a minister of the Dutch Reformed Church, 
and in others is applied to Protestant clergymen 
generally. Don (q.v.) also is a derivative. 

Doniitinnns, T. Flavius, emperor of Rome 
from SI to 96 A.D., was the son of Vespasian, and 
younger brother of Titus, whom he succeeded on 
the throne. The earlier yearn of his reign were on 
the whole advantageously occupied for the public 
benefit. Many good laws were passed, tlie pro- 
vinces carefully governed, and justice rigidly 
administered. As he grew older, however, his 
ambition. Iris jealousy, and his pride, wounded by tlie 
failure of his campaigns against the Dacians and 
the Marcomanni, in 87, began to instigate him to 
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the most atrocious cruelties. By murder or banish- 
ment, he deprived Rome of nearly every citizen 
conspicuous for talent, learning, or wealth. It was 
his jealousy that recalled Agricola from his career 
of conquest in Britain, and most likely caused his 
death. The horror of the time is reflected in the 
pages of Tacitus ancl Juvenal. To win the army, 
he greatly increased the pay of the soldiers, and 
secured the favour of the people by prodigal largesses 
and gladiatorial shows and games, in which he 
sometimes took part in person. His cruelties 
became at length so intolerable, that a conspiracy — 
encouraged, if hot organised — by his wife Domitia, 
whom he had doomed to death, was formed against 
him, and the tyrant fell under the dagger of the 
assassin, ISth September 96. 

Doino d’Os'SOla, a charming little town in 
the extreme north of Piedmont, at the foot of the 
Simplon, near the right bank of the Toce. It has 
a cathedral, and is a starting-point for tourists in 
the southern Alps. Pop. 2300. 

Domreiliy-Ia-Pucellc, a village in the French 
department of Vosges, on the Meuse, 8 miles N. of 
Neufchftteau, interesting as the birthplace of Joan 
of Arc (q.v.), of whom there is a statue, and 
whose house contains relics. Pop. 2S8. 

Doll, a river of the West Biding of Yorkshire, 
rising in the Penistone moors on the borders of 
Derbyshire and Cheshire, and running 70 miles 
south-eastward and north-eastward past Sheffield, 
Rotherham, Doncaster, and Thorne, till it falls into 
the Ouse at Goole. It is navigable below Sheffield 
by the aid of artificial cuts and canals. 

Doll, a river of Aberdeenshire, rising close to the 
Banffshire boundary in a peat-moss 1980 feet above 
sea-level, and winding 82 miles eastward till it falls 
into the German Ocean, 1 mile NE. of Old Aber- 
deen, and not far below the ‘Auld Brig o’ Bal- 
gownie’ (circa 1320), commemorated in Byron’s 
Bon Juan. Its chief affluent is the Ury. The 
Don is a capital salmon river. 

Doll (ancient Tanats), a river of Russia, having 
its source in a small lake in the government of Tula. 
It flows in a general southerly direction through the 
governments of Tula, Riazan,. Tambov, Voronej, 
and the country of tlie Don Cossacks, and enters 
the Sea of Azov by several mouths, of which the 
Aksai is the most considerable. The Don has a 
length of 1125 miles, and drains an area of 165,500 
sq. in. ; its numerous affluents include the navi- 
gable Voronej', Donetz, Khoper, and Mcdvieditza, 
and the Vasovka, the Sosna, and the Manytch. 
The course of the main stream is obstructed by 
frequent sand-banks ; and when the ice melts it 
overflows its banks for miles, so that in many 
places the village houses are raised on piles. The 
Don is navigable for large boats below Voronej, 
and in its upper course is connected by canal and 
railway with the Volga, by which means the pro- 
duce and manufactures of the interior are conveyed 
to the southern provinces of Russia. A great canal 
from the Don to the Volga, at the point where the 
lower courses of the tSvo rivers most closely con- 
verge, has recently been proposed. The waters of 
the Don abound in fish ; but a monopoly of the 
fisheries has been enjoyed since 1637 by those 
dwelling on the river’s banks. 

Don, or Dom (Lat. dominies, ‘lord’), a title 
originally assumed by the popes, from whom it 
descended to bishops and other dignitaries, and 
finally to monks. In France, the title dom was 
conferred on the Carlovingian kings; in Portugal 
and Brazil it is now the universal title of the higher 
classes. The Spanish don was originally confined 
to the nobility, but is now bestowed by courtesy 
as indiscriminately as the English Mr or Esq. The 


feminine is dona ( Ital. donna). The Dan in * Dan 
Chaucer’ is a form of the same word, and we still 
speak of ‘college dons.’ 

Doiiabyii, a town of British Burma, on the 
right bank of the Irawadi, 35 miles S. of Hen- 
zada, with 3273 inhabitants. 

Dona Francisca, a German colony in the 
Brazilian province of Santa Catharina, lying be- 
tween the Serra do Mar and the ocean, 14 miles 
inland from the port of Sfio Francisco. Area, 97 
sq. m.; pop. (1S6S) 5237; (1883) 18,000. Chief 
town, Joinville, with 2000 inhabitants. 

Donagliadec, a seaport and bathing-place in 
the north of County Down, on the Irish Channel, 
19 miles ENE. of Belfast, and 214 miles across 
from Portpatrick in Scotland, with which it is con- 
nected by a submarine telegraph cable. It lies 
in a crescent round the harbour, and exports cattle 
and farm-produce. Its fine lighthouse shows a 
fixed light visible 12 miles ; a conical mound near 
(140 feet high) commands a fine prospect. Pop. 
(1851) 2821; (1881) 1861. 

Donaldson, James (1751-1830), an Edinburgh 
newspaper proprietor and bookseller. His father, 
Alexander Donaldson, took a leading part in the 
issuing of cheap editions of works newly out of 
copyright, which led to a famous litigation, decided 
in his favour by the House of Lords in 1774. James 
Donaldson added largely to the wealth acquired by 
iiis father, and left about £240,000 to found a 
hospital or school for 300 poor children, many of 
whom from the beginning were taken from the 
class of the deaf and dumb. The hospital was built 
in 1842-51 from designs by Playfair, at a cost of 
about £120,000. 

Donaldson, John William, D.D., philolo- 
gist, was born in London, 7th June 1811. A 
merchant’s son, of Scottish ancestry, he was articled 
as a boy to his uncle, a solicitor; but his success 
in an examination at University College, London 
(1830), changed his plans, and next year he went 
up to Trinity College, Cambridge. He graduated 
in 1834 as second classic and senior optime, and 
was elected a fellow and tutor of his college. From 
1841 to 1855 he was head-master of Bury St 
Edmunds grammar-school (he almost emptied it); 
thereafter he tutored at Cambridge with great 
success, till his death, from overwork, in London, 
10th February 1861. Donaldson’s New Cratulvs, 
or Contributions towards a Knowledge of the Creel: 
Language ( 1839), is a work remarkable for research, 
erudition, and boldness, and as being the first 
attempt on a large scale to familiarise Englishmen 
with the principles of comparative philology, estab- 
lished by the great scholars of Germany. In 
Varronianvs (1844) he undertook to accomjilish 
for Latin what in the New Cratyhis he had done 
for Greek. Unluckily, Professor Key had here in 
a measure forestalled him. Bashar; Fragmcnta 
Archelypa Carmin tnn Rcbraicorum (Berlin, 1854) 
sought to distinguish by critical tests the fragments 
of tlie lost Book of Jasliar (q.v.), imbedded in the 
Hebrew Pentateuch. It is a clever, too clever, 
piece of rash and ingenious speculation, which not 
only roused much ‘odium theologicum,’ but was 
severely handled by Ewald ; nor did Donaldson 
better his position by his Christian Orthodoxy 
reconciled with the Conclusion of Modern Biblical 
Learning (1857). The Theatre of the Grech's , 
though originally by Buckham, was so recast by 
Donaldson as to be practically his ; to him, too, 
belongs the completion of ICO. Muller’s History 
of Greek Literature ; and his Latin and Greek 
grammars claim mention. Crabb Robinson, in his 
Diary, gives a vivid conception of Dr Donaldson s 
kindliness, ready wit, and great conversational 
powers. — His youngest brother was the Australian 
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statesman, Sir Stuart Alexander Donaldson (1812- 
67). 

ftoiintcllo (properly called Donato di Betto 
Babdi ), the greatest of the early Tuscan sculptors, 
wns horn at Florence in 1386, the son of a wool- 
merchant, and was apprenticed to a goldsmith, 
probably Bavtolo, the stepfather of Ghiberti. He 
became the friend of Brunelleschi, ton years ins 
senior, who directed and influenced his art. At tlie 
age of fifteen he visited Borne in his company, and 
for several years the pair supported themselves as 
goldsmiths, and so were enabled to study the re- 
mains of antiquity in sculpture and architecture. 
Among the works probably executed before he left 
Florence are the wooden crucifix in Santa Croce ; 
the wooden statue of the Magdalene, in the Bap- 
tistery ; and the marble St John at the Bargello ; 
while among the earliest of Ids productions after 
bis return are tlie marble figures of tbe prophets 
for the cathedral, and an Annunciation in the 
Cavalcanti Clmpel in Santa Croce. A higher 
level was reached in the marble statues of Saints 
Peter, Mark, and George, on tlie exterior of San 
Michele (140S-16). These were followed by the 
j tombs of Pope John XXIII. in the Baptistery 
(1426), of Cardinal Brancacci in St Angelo a 
Nilo in Naples (1427), and of Bartolomeo Ava- 
gazzi atMontepuicifl.no (1427-29), works in which 
he was aided by Michelozzi. Therinfluence of his 
study of the antique is very visible in his bronze 
statue of David, now in the Bargello Museum, 
Florence, where also are his celebrated marble 
bas-reliefs of singing and dancing children, origin- 
ally designed a« a balustrade for tlie organ of the 
cathedral; while the bronze statue of tbe Con- 
dottiere, Erasmo da Navi, called Gattaiuelata, at 
Padtm, is a noble example of Ids equestrian 
portraiture. He died at Florence, 13th March 
1466, and was buried in San Lorenzo, where his 
last works, two bronze pulpits, were completed 
by liis pupil Bertoldo. The life of Donatello 
marks an epoch of art. He may be regarded as 
the founder of sculpture in its modem sense, as 
the first producer, since classic times, of statues, 
complete and independent in themselves, and not 
mere adjuncts of their architectural surroundings. 
He was also a perfect master of work in relief, 
admirable in the gradation of tone which lie 
attained, and in his beautiful treatment of various 
planes. The distinction which marks his work 
was caught from the antique ; but all that lie did 
is stamped with his individuality, and vivified 
by liis powerful grasp of character and expression. 
See Miintz, Donatello (Paris, 1885). 

Doimti, Giambattista, astronomer, horn at 
Pisa in 1S2B, was appointed in 1852 assistant at 
the observatory in Florence, of which lie became 
director in 1864. Here he discovered, inter alia, j 
the brilliant comet of 185S, which is known as | 
Don at is comet (see Comet). He afterwards was 
instrumental in erecting the fine observatory 
at Arcetri, near Florence, and constructed a 
spectroscope of twenty -five prisms. He died 20th 
September 1873. 

Donation. See Gift. 

Donation of Constantine. See Constan- 
tine. 

Donatists. a sect of North Africa which took 
its rise in 311, on the election of Ciecilian as Bishop 
of Carthage. Already as an archdeacon he had 
become obnoxious to the admirers of tlie fanatical 
zealots for martyrdom in the Diocletian persecu- 
tion. To be beforehand with these rigorists, who, 
under the influence of a rich and bigoted widow, 
named Lucilla, were anxious to prevent his suc- 
cession to Mensurius as Bishop of Carthage, tbe 
moderate party elected Ciecilian without waiting 


' for the arrival of the Nnmidian bishops, and lie 
was hurriedly consecrated by Felix, Bishop of 
Aptnnga. Second us, Bishop of Tigisis, coming 
afterwards to Carthage with seventy other bishops, 
a synod of North Africa was held, which excom- 
municated Ciecilian for the illegality of liis appoint- 
ment, and for contumacy in refusing to appear 
before it. The lector Majorhms was elected m liis 

S ’ ace, and on his deatli in 313 was succeeded by 
onatus (called the Great), from whom the sect 
derived its name, and who is to be distinguished 
from Donatos of Casa* Nigrie, another of its leaders. 
The schism quickly spread over all Northern Africa. 
A commission of' five Gallic liishoii.s under 3\Iel- 
cliiades. Bishop of Boinc, being charged by the 
Emperor Constantine to investigate tlie matter in 
dispute, repelled the charge against Ciecilian, and 
the general synod at Arles, in 314, came ton similar 
finding. Y biter has disproved the later Catholic 
charge that the Donatists were the first to apneal 
to the intervention of the civil government. The 
memorial which they now addressed to Constantine 
was simply in self-defence, the state, in the person 
of tlie emperor, having already pronounced a judg- 
ment in the controversy, and that under the 
influence of their ecclesiastical opponents. He has 
also shown that neither at Borne nor at Arles had 
the question of rebaptisjn of Catholic Christians bv 
Donatists yet arisen ; though at Arles the reproach 
of being a trad it or was first brought against tbe 
consecrator of Ciecilian, and it was decided that 
ordination by a tmditor was really valid, and that 
the African prnctice of robaptising heretics should 
thenceforth cease. 

The party of Ciecilian, acquiescing in these 
decisions, thus gave up the established practice 
of tlie provincial c/mrcli of Africa, ami from that 
time the schism became one of principle, for tbe 
Donatists now came forward ns the champions of 
use and wont. Their belief that ordination by a 
tmditor was invalid was but a consequence of part 
of those theories of the church and of the communi- 
cation of grace which had been advocated by 
Cvnrian (q.v.). A further development of the prin- 
ciple was tiie rebaptism by the Donatists of such 
Catholics as came over to them, and at this stage 
the schism was complete. Constantine having dis- 
missed their appeal to him at Milan in 316, tlie 
Donatists then raised the further question — 'lYhat 
has the emperor to do with the clmrch ? ’ and the 
emperor’s answer was the closing of their chinches 
and the banishment of their bishops. After having 
tried every means to make them unite with the 
Catholics, Constantine from 321 pursued the policy 
of ignoring them; but a new and more rigorous 
persecution under Constans again roused the party 
to fanaticism. It was reinforced by roving bands 
of ascetics who called themselves ‘Soldiers of 
Christ,’ or ‘ Affom'stici,’ and by the Catholics were 
called Circumcclliones, from their habit of wander- 
ing about among the houses of the peasants ( circum 
ccltas). To these joined themselves numbers of 
fugitive slaves and overtaxed peasants, and the 
Dqnatist movement took the form of an inter- 
mittent political insurrection, which was repeatedly 
quelled by imperial troops (from 345). There were 
now Donatist as we)) as Catholic bishops in nearly 
every city of the province. From about 400 Augus- 
tine made energetic efforts to persuade the Donat- 
ists to return to the Catholic communion. On their 
failure lie justified a resort to violence by Christ's 
command in Luke, xiv. 23. A public disputation 
was held by imperial command at Cartilage in 411, 
attended by 279 Donatist and 286 Catholic bishops. 
The former were led by Petilian and Primian, tlie 
latter by Augustine and Aurelius ; and Marcellinus, 


t] lc imperial commissary, awarded tlie victory to 
the Catholics. In 414 tlie Donatists were deprived 
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of civil rights, and in 415 attendance at their 
religious assemblies was forbidden on pain of death. 
Along with the Catholics, they were in the 5tli 
century decimated by the Vandals, and in the 7th 
century annihilated by the Saracens. 

• See the works referred to under Augustine, and 
Neandcrs History, vol. ii. ; also Optatus of Milevi, lie 
Schismate Donatistarum adversus Parmenianum (written 
about end of 4th century; ed. by Dupin, Paris, 1700); 
Walcli, Historic dev Ketzereien, vol. iv. (1708); Kibbeck, 
Donatus und Augustinus (Elberfeld, 185S); and Yolter, 
Per Unsprung des Donattsmus (Freiburg, 1883). 

Donative. See Advowsox. ■ 

Doiiatus. At Lius, a well-known grammarian 
and commentator, who taught grammar and rhet- 
oric at Rome about tbe middle of the 4th century, 
and was the instructor of St Jerome. He wrote 
treatises, Dc Litcris, Syllabi's, Pcdibits ct Tonis, 
Be Octo Partibus Orationis, and Dc Bctrbarismo, 
Solccismo, &c., which are collected by Keil in vols. 
iv. and v. of tbe Grammatici Latini (1864-65). 
These writings form together a pretty complete 
course of Latin grammar, and in the middle ages 
formed the only text-book used in tbe schools, so 
that Donat came, in the west of Europe, to be 
synonymous with grammar, or with the elements 
of any science. The Donat into Religion is the 
title of a book by an English bishop, and there 
was an old French proverb, Ira diablcs estoient 
encore cl lenr Donat ( ‘ The devils were yet in their 
grammar’). The Latin grammar of Donatus has 
formed the groundwork of the elementary treatises 
on that subject to the present day. Donatus was 
one of the first books on which the art of printing 
by means of letters cut on wooden blocks was 
tried, and copies of these are reckoned among the 
greatest of bibliographical curiosities. The author 
also wrote a commentary on Terence, of which we 
possess only a part extending to five comedies, to 
be found in many editions of Terence.— From him 
must be carefully distinguished a later gram- 
marian, Tiberius Claudius Donatus (about 
400), from whom we have a very worthless life 
of Virgil, prefixed to many editions of that poet, 
and fragments of a commentary on the JEneid. 

Donamvortll, an ancient town of Bavaria, 
situated at the confluence of the Wornitz and the 
Danube, 25 miles NNW. of Augsburg by rail. 
It was formerly a free imperial city of considerable 
importance, but.it has now sunk into an insignifi- 
cant place of 4000 inhabitants. In 1606 the inhabit- 
ants, who had adopted the Reformed doctrines, 
attacked a Roman Catholic procession of the Host, 
for which in 1607 the town was placed under the 
ban of the empire, and severely punished in con- 
sequence. In the Thirty Years’ War that followed 
it was twice stormed, by the Swedes and by the 
Bavarians. It is likewise associated with the name 
of Marlborough, who carried the intrenched camp 
of the French and Bavarians near here in 1704 ; 
and, on the 6th October 1805, the French, under 
Souit, obtained a victory here over the Austrians, 
under Mack. 

Don Benito, a town of Spain, near the left 
bank of the Guadiana, 69 miles E. of Badajoz by 
rail, in a district rich in grain and fruit. Pop. 
about 15,000. 

Don Carlos. See Carlos. 

Doncaster, a municipal borough in the West 
Riding of Yorkshire, and an important railway 
junction, on the right bank of the Don, and on 
the Great North Road, 33 miles S. of York, and 
156 NNV r . of London. The country around is flat, 
but beautiful. Fine old elms line the broad and 
level road from the town to the racecourse, about 
a mile to the south. Doncaster is well built, and 
the High Street is a mile long. The parish church 
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of St George was rebuilt by Sir G. G. Scott, after 
destruction by fire, in 1S53-58, at a cost of £43,128. 
Its noble tower is 170 feet high. Doncaster 
possesses an elegant market and guild-hall, a corn 
exchange, a wool-market, and a cattle-market. 
The foundation-stone of a new library and school 
of art was laid in 1888. The water-works, con, 
structed in 1880, were opened at a cost of £1SO,000. 
The town has manufactures of iron, brass, sacking, 
linen, and agricultural machines. The locomotive 
and carriage works of the Great Northern Railway 
are situated at Doncaster. The agricultural trade 
is of importance, and there is a large corn-market. 
Pop. (1851) 12,042; (1881) 21,130. Doncaster 
was the ancient Damim, and lay on the Roman 
road from York to Lincoln. Roman coins, urns, 
and a votive altar have been found. It was the 
Dona Castre of the Saxons. The Saxon North- 
umbrian kings had a palace here. Doncaster 
was burned by lightning in 759, and frequently 
ravaged by the Danes. During the Civil War it 
was for some time the headquarters of the Earl 
of Manchester after the battle of Marston Moor. 
It has long been famous for its annual races, 
begun in 1703, and held a mile south-east of the 
town in the second week of September. Colonel 
St Leger, in 1776, founded stakes which have 
been yearly run for by tbe best horses in England. 
On an eminence 5 miles WSW. of Doncaster are 
the ruins of Conisborough Castle, the stronghold of 
Athelstan in Scott’s Ivanhoe. A Norman-Saxon 
round tower, it is 37 feet in diameter and 86 feet 
high, with walls 15 feet thick, strengthened by 
square buttresses reaching the whole height. The 
door is arrived at by an external flight of thirty- 
seven steps, and within is a cylinder open to the 
heavens. See Tomlinson’s History of Doncaster 
(1887). 

Domlra Head is the most southerly ex- 
tremity of Ceylon (q.v.). 

Donegal (Dun-ncm-G'al, ‘the fort of the 
stranger’), a seaport in the south of Donegal 
county, at the mouth of the Eske, on a shallow 
creek of Donegal Bay (a valuable fishing-ground, 
especially for herrings), 157 miles NW. of Dublin. 
It lies in a rich alluvial tract, surrounded on three 
sides by hills, behind which rise lofty picturesque 
mountains. Pop. (1851) 15S0; (1881) 1416. Done- 
gal exports corn and butter. A railway connects 
the town with Stranorlar, thence to the city and 
port of Londonderry. On the river is Donegal 
Castle, formerly belonging to the O’Donnels of 
Tyrconnel. The remains extant are those of the 
castle as rebuilt in 1601, on the former founda- 
tions, by Sir Basil Brooke. On the shore are the 
ruins of a Franciscan monastery, founded in 1474 
by Hugh O’Donnel. Here was compiled the 
Annals of the Four Masters (q.v.). Near Donegal 
is a frequented sulphureo-chalybeate spa. 

Donegal, a maritime county in Ulster pro- 
vince, washed by tbe Atlantic on the north and 
west. Its greatest length is 84 miles, its greatest 
breadth, 41 ; area, 1870 sq. m. The bold and 
rugged coast-line (166 miles long) is indented by 
many deep bays and loughs; and there are 
numerous islands and islets off the coast, many 
of them inhabited. The surface generally is 
mountainous, moory, and boggy, _ with many small 
lakes and rivers, associated with endless fairy 
tales and traditions ; here is excellent fishing. 
The highest hill, Erigal, rises 2462 feet, and 
several other hills exceed 2000 feet. The largest 
stream is the Foyle, running 16 miles north-east 
into Lough Foyle. Lough Derg is the Jaigest 
lake. There is enormous wealth in beautiful 
granites, prior to 1889 almost unworked ; and at 
Mountcharles there is a freestone unsurpassed 
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by any other, of which the new Science end Art 
Buildings in Dublin are built. White marble 
occurs at Dunlewy. The climate in most parts 
is nioist, raw, and boisterous from violent west 
and north-west winds. There are manufactures 
of woollens, worsted stockings, worked muslins, 
and kelp (now greatly depreciated), and extensive 
fisheries.. Within recent years successful efforts 
have been made by philanthropists to revive and 
extend home industries. ■ Trade is chiefly through 
Londonderry. Railway communication, though 
still much restricted, has of late developed en- 
couragingly. Pop. ( 1841 ) 200,448 ; ( 1851 ) 255,160 ; 
(1871) 218.334; (1881) 206,035, over 70 per cent, 
of whom are Roman Catholics. Donegal sends 
four members to parliament. The towns are small, 
the chief being Lifford, the county town, Bally- 
shannon, Lettcrkenny, Hath melton, Donegal, Glen- 
ties, Kaphoe, Ballybofey and Strauorlar (twin 
towns), and Killvbegs. Substantial farmers and 
artisans occupy the low fertile tracts, the home of 


occupy 


;!ie low fertile tracts, the home of 


the ' planted ’ race. Tiie population of the moun- 
tain districts, said to he the remnant of the old Irish 
septs or clans, has been much diminished by emi- 
gration. Till 1612, when James I. planted Ulster 
with English and Scotch settlers, the south part 
of Donegal was called Tyrconnel, and belonged to 
the O’Donnels, who, from the 12th century, were 
inaugurated as Princes of Tyrconnel on Doune 
Rock, near Kilmacrenan. Donegal has many 
ruins and traces of forts, of religious houses and 
castles, and of the palace of the North Irish kings 
on a hill near Lough Swilly. Near Derry is 
the coronation-stone of the ancient Irish kings. 
Donegal contains many memorials of St Colombo, 
Off Tory Isle, towards the entrance to Lough Swilly, 
which contains the remains of seven churches, two 
stone crosses, and a round tower, Warren, in 179S, 
captured a French fleet. Amongst the prisoners of 
war was Theobald Wolfe Tone, who had been 
involved in the recently suppressed rebellion. St 
Patrick’s Purgatory, a famous place of pilgrimage, 
is ou an isle in Lough Derg. 

Doilgarimr ( Ditngarpur ), a town of Rajpu- 
tana, Central India, 340 miles N. of Bombay. It 
is the capital of a protected state of the same 
name, with an area of 1000 sq. m., and a pop. 

( 1881 ) of 153,381, nearly 44 per cent. Blu'ls. 

Bon'goln, New, called by its inhabitants Orde, 
a town of Nnbia, on the left bank of the Nile, 
above the third cataract, and about 750 miles S. of 
Cairo, with a citadel, and a population of about 
10,000. Under Egyptian rule it became the capital 
of a province of the game name, embracing a dis- 
trict which had from early in the Christian era 
formed an independent kingdom ; the population 
of the province was estimated at 250,000. In the 
operations against the Mahdi, in 1S84-S5, the town i 
was employed by the British as a base ; in March 
1886 the British forces were withdrawn, and Don- ; 
gola, with all Nubia, fell into tlie possession of the 
Sudanese. The disturbed state of the country 
greatly crippled its trade, which was formerly con- j 

siderable, and principally dealt in slaves Old 

j Dongola is a rained town on the right bank of the 
Nile, 75 miles SSE. of Now Dongofa. It was the 
capital of the kingdom of Dongola, and was 
destroyed by the Mamelukes in 1820. 

Donizetti, Gaetano, a famous Italian com- 
poser, was horn at Bergamo, in Lombardy, 29th 
November 1797. He studied music first under 
Simon Mayr, the head of the then recently founded 
Conservatorio of Bergamo, and subsequently for 
three years at that of Bologna, where lie had "been 
preceded only a few years by Rossini. Though edu- 
cated m the composition of the more scholarly church 
music, he at length determined to devote himself to 


the precarious career of a dramatic composer, and 
to carry this out, entered the military service of 
Austria. Ilis first opera, Enrico & Borgogna, was 
produced in 1818 iu Venice, with some success, 
and was followed by numerous others in rapid suc- 
cession. Zoraiclc cli Granala, brought out in 1822 
at Rome, gained him freedom from military service. 
But the first work which carried' his fame hevond 
his own country was Anna Bolena, produced at 
Milan in 1830, when Pasta and Rubini took leading 
parts. On his first visit to Paris, in 1835, his 
Marino Falicro met with little success, hut imme- 
diately afterwards, Lnckt di Lammcnnoor, which 
he wrote in six weeks, took the Neapolitan public 
by storm. In 1840 he returned to Paris, and pro- 
duced, among others, La I'illc du Bcgimcnt, at first 
1 with comparatively little effect, Lncrczict Borgia, 
and La Favorita, the last act of which is considered 
l to be bis masterpiece, and was written in from 
three to four hours. Leaving Paris, he visited 
Romo, Milan, and Vienna, returning to Paris in 
[ 1843, when were produced his comic opera Don 
Pasqnah, and Dorn Scbaslicn, whose gloomy theme 
almost precluded its success, and the anxious work 
upon which helped to bring on an attack of cerebral 
i disease, from which he never completely recovered. 
Ilis last opera, Catarina Comoro, given at Naples 
in 1844, was a failure. Stricken by paralysis in 
that year, be fell into a condition of mental im- 
becility; and lie returned to bis native town in 
1848, only to die (1st April). His music was at 
first modelled after that of Rossini, and subse- 


quently of Bellini, and is only second to theirs in 
the flow of beautiful and expressive melody, which 
is his principal source of effect, the orchestra being 
treated as little more than a ‘ big guitar.’ Some of 
iiis concerted pieces, however, are very skilfully 
constructed, and lie often anticipates the strong 
passion of Verdi. He had pre-eminent skill in suit- 
ing the voices for which he wrote, and penetration 
as to their capabilities. His nervousness as to the 
success of bis works compelled him always to absent 
himself from the first three representations. His 
operas are over sixty in number ; of these compara- 
tively few are known here, but their melodious 
character is likely for long to preserve to them their 
great popularity. 

Donjon, or Dungeon, the principal tower or 
keep of a Castle ( q.v.) or fortress. It was probably 
so called because, from its position, it dominated 
(LowLat. ( iomnio ) or commanded the other parts 
of the fortress. From the circumstance that the 
lower or underground story of the donjon was used 
as a prison has come the modern meaning of the 
word. 

Doit .Tltail, a celebrated dramatic figure, the 
hero of a Spanish stray, who stands as the southern 
realisation of the same subordination of the whole 
nature to self-gratification which under the colder 
northern skies has found expression in the concep- 
tion of Faust. In Faust the development of the 
idea proceeds in the region of the intellectual as 
contrasted with the sensuous in Don Juan; and 
accordingly the former has found its highest ex- 
pression in poetry, the latter in music. The ideal 
of the Don Juan legend is presented in the life of 
a profligate who gives himself np so entirely to the 
gratification of sense, especially to the most power- 
ful of all the impulses, that of Jove, that he 
acknowledges no higher consideration -, and partly . 
in wanton daring, partly to allay all uneasy mis- 
givui", lie then challenges that Spirit in which lie 
disbelieves to demonstrate to him its existence in 
tbcnnly way be holds valid — through the senses. 

This ideal career is aptly enough localised in one 
of the most luxurious cities of the once world- 
monarchy of the Saracens— Seville, and the char- 
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acters wear the names of the ancient noble families 
of the place. The hero of the story, Don Juan, 
is described as a member of the celebrated family 
Tenorio, and is sometimes represented as living 
contemporary with Peter the Cruel, sometimes with 
Charles V. His chief aim is the seduction of the 
daughter of a governor of Seville, or of a nobleman 
of the family of the Ulloas. Being opposed by 
the father, he stabs him in a duel. He then forces 
his way into the family tomb of the murdered man, 
within the convent of San Francisco, causes a feast 
to be prepared there, and invites the statue which 
had been erected to his victim to be his guest. The 
stone guest appears at table as invited, compels 
Don Juan to follow him, and, the measure of his 
sins being full, delivers him over to hell. At a 
later period the legend came to be mixed up with 
the story of a similar profligate, Juan de Marana, 
who had in like manner sold himself to the devil, 
but was at last converted, and died as a penitent 
monk in the odour of sanctity. 

The story is probably a very old one. It is said 
that a poem with the like moral, El Atcistci Ful- 
minado, by an unknown author, was familiar in 
the monasteries long ere, in the first half of the 
17th century, the legend of Don Juan was put 
into form by the monk Gabriel Tellez (Tirso de 
Molina), in El Burlador dc Sevilla y Convivado 
• dc Picdra. This drama was transplanted to the 
Italian stage, and soon found its way to Paris, 
where numerous versions of it, among others 
Moliere’s Don Juan, on Ic Fcstin dc Pierre (first 
acted 1665), made their appearance. The latter 
provoked virulent criticism, and its full text was 
not printed for many years. It was put on the 
English stage by Shadwell under the title of The 
Libertine (1676). In the end of the 17th century, 
a new Spanish version of Tellez’s play was prepared 
by Antonio de Zamora, and brought out on the stage. 
It is this version that forms the groundwork of the 
later Italian versions and of Mozart’s opera. It was 
first put into an operatic form by Vincenzo Righini 
(1777); the text of Mozart’s bon Giovanni was 
written by Lorenza da Ponte ( 1787 ). Through this 
famous opera the story became popular all over 
Europe, and has since furnished a theme for num- 
bers of poets, playwrights, and writers of romance. 
Alexander Dumas has a drama, Don Juan de 
Marana'; Byron’s Don J nan follows only the name, 
and to some extent the character, of the original ; 
and Prosper Mcrimde’s novel Lcs Ames dll Purga- 
toire, ou lcs Deux Don Juan, is founded upon it. 
See vol. iii. abt. 2 of Scheible’s Klostcr ( 1S46 ). 

Donkey, a word of doubtful etymology, confined 
to slang dictionaries until so late as 1821, but now 
in current use as a synonym for Ass ( q.v.). A 
donkey-engine is a small engine used for some sub- 
sidiary purpose, as for raising weights on board 
steam-vessels: 

Donne, John, a striking figure among English 
poets, was bora in London in 1573. His mother 
was daughter of John Hevwood, the epigrammatist, 
himself related to Sir Thomas More; his father, 
who belonged to a good old "Welsh family, was a 
prosperous London ironmonger, who died early in 
1576, leaving a widow and six children. Young 
Donne was brought up a Catholic, as his mother 
and her family were resolute adherents of that 
faith. In 15S4 he was admitted at Hart Hall, 
Oxford, and here began his life-long friendship with 
Sir Henry Wotton. There seems to be no evidence 
for Izaak Walton’s statement that he migrated 
to' Cambridge ; certainly he took no degree, and 
appeare to have spent some years in foreign travel, 
returning to be admitted at Lincoln's Inn in 1592. 
After a careful examination of the points at issue 
betwixt the Roman and Anglican churches, he 
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ultimately joined the latter communion. In 1596 
he accompanied the famous Cadiz expedition of 
Essex, and after his return was appointed secre- 
tary to the lord-keeper, Sir Thomas Egerton, 
who set the highest value upon his sendees. 
Here Donne made the acquaintance of many of 
the chief men of his day, and wrote, without 
printing it, great part of his poetry. His wit, 
his personal beauty, and the charm of his person- 
ality brought him the wannest friendships, and 
the passionate love withal of Anne, the young 
daughter of Sir George More, brother of the 
lord-keeper’s wife. The pair were secretly married 
about the close of 1600, the bride being but six- 
teen years old. Sir George More was violently 
enraged, at once caused Donne and his con- 
fidants to be committed to prison, and per- 
suaded the lord-keeper into dismissing him from 
his office. The young couple were, however, be- 
friended by other of the wife’s relatives, and ere long 
Donne found a footing at court, where the disputa- 
tious king listened to his opinion, but for years put 
off doing anything for him. His Pseudo-Martyr 
(1610) was written in compliance with a royal com- 
mand to buttress the royal argument about the 
attitude of Catholics to the oath of allegiance. 
During this period also Donne wrote much verse. 
His Divine Poems he sent in 1607 to George Her- 
bert’s mother. The first poem that he printed was 
his famous elegy on Sir Robert Drury’s daughter 
(1611), which procured him the friendship of a 
powerful patron, who carried Donne abroad with 
him for some months. It was at Paris that he saw 
pass twice before him the famous vision of his wife 
with a dead child in her arms, which was verified 
by a messenger twelve days later. His friend 
Morton, afterwards Bishop of Durham, had long 
urged Donne to take holy orders, and after his 
fresh disappointment at not obtaining any state 
employment through the help of Somerset, he 
devoted himself seriously to the study of theology, 
and was at length ordained early in 1615. The 
king at once appointed him a royal chaplain, 
and as many as fourteen country 'livings were 
offered him within a year: He accepted in 1616 
the rectory of ICeyston, in Huntingdonshire, as well 
as that of Sevenoaks, keeping the latter until his 
death. As reader also at Lincoln's Inn, he quickly 
took the front rank among the preachers of the 
time, ‘weeping,’ says Izaalc "Walton, ‘sometimes 
for his auditory, sometimes with them ; always 
preaching to himself like an angel from a cloud, 
but in none ; carrying some, as St Paul was, to 
heaven in holy raptures, and enticing others by a 
sacred art and courtship to amend their lives : here 
picturing a vice so as to make it ugly to those that 
practised it; and a virtue so as to make it beloved, 
even by those that loved it not ; and all this with a 
most particular grace and an unexpressible addition 
of comeliness.’ In the August of 1617 the death of 
his much-loved wife, the mother of his seven living 
and five buried children, left him almost detached 
from the Svorld, his soul ‘elemented of nothing but 
sadness;’ yet lie continued to preach with saint- 
like fervour for ten years after his elevation to the 
deanery of St Paul’s in 1621. He died 31st March 
1631, and was buried in St Paul’s, under a monu- 
ment representing him wrapped in his shroud, 
which fortunately survived the great fire. 

Ben Jonson told Drummond that he esteemed 
Donne ‘the first poet in the world in some things,’ 
but that lie would perish ‘for not being under- 
stood;’ and Dryden’s judgment wa? that he was 
‘ the greatest wit though not the best poet of our 
nation.’ His poems were assiduously handed about 
among his contemporaries, with whom his influ- 
ence was supreme, but Ben Jonson’s prophecy has 
come true, except of a few readers who have eyes 
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to discern poetry of rare quality, hidden like jire- 
cious jewels in the midst of a dross of distressing 
obscurities of thought and imagery, elaborate in- 
genuity or rather fantasticality, and the most per- 
versely far-fetclied allusiveness, shallow philosophis- 
ing, and laborious unrhythmical wit. His early 
amatory poems are lava-streams aglow with passion 
at white-heat, which cannot flow freely for the 
cinders that obstruct the cnrrent, although over 
anil anon revealing with startling unexpectedness 
the purity and intensity beneath. Peculiarly char- 
acteristic of Donne's poetry is that swift transition 
at will from the fleeting images of voluptuous 
pleasure to the abiding mystery of death, which 
sometimes recalls strangely the master-touch of tlve 
much greater Rossetti. Amid much that is hardly 
poetical at all, Donne’s saving grace as a poet is, 
in Mr Saintslmry’s phrase, his ‘ fiery imagination 
shining in dark places, the magical illumination of 
obscure and shadowy thoughts with the lightning 
of fancy.’ 

Donne’s poems were first collected by liis son in 1033. 
Of these the hest edition is that of Dr Grosort, in tsvo 
volumes of his ‘Fuller "Worthies Library’ ( 1872 ). 
Alford’s edition of bis works in six volumes (1839) is far 
from satisfactory. It includes most of tlie sermons, of 
which Dr Jessopp accounts for no less than 180, written 
and preached within sixteen years, but its pious editor 
thought fit to leave out many of the earlier poems — 
Donne’s real claim to a permanent place in English letters 
— although indeed lie could claim for countenance the 
fact, as Walton tells us, that tlie dean himself in later life 
‘ wished they bad been abortive, or so shortlived that bis 
own eyes bad witnessed their funerals.’ For liis life may 
be read tlie inimitable masterpiece of Isaak "Walton (see 
especially H. K. Causton’s edition), and the admirable 
article by Dr Augustus Jessopp, in vol. xv. (1888) of 
Leslie Stephen’s Dictionary of National Biography. 

Donnybroolv, a former village and parish, now 
mostly embraced in the borough of Dublin, at one 
time celebrated for a fair notorious for fighting, 
which was granted by King John, and .abolished 
in 1S55. 

I>Oll Quixote. See Cervaxtes. 

Doo, George Thomas, one of tlie best modern 
English line-engravers, was born in the parish of 
Christ Church, Surrey, January 6, 1S00. From an 
early age he practised as an engraver in London, 
and in 1825 he proceeded to Paris, where he studied 
under Suisse. He lias made himself best known 
by his famous plate® of ‘ Knox Preaching,’ after 
D ill-tie ; of Eastlake’s 1 Italian Pilgrims coming in 
Sight of Rome;’ by liis exquisitely finished heads 
of women and children, after Lawrence ; and by liis 
engravings from Raffaelle, Correggio, and others. 
His plate of the Calmady Children, titled ‘ Nature,’ 
after Lawrence, produced in 1830, ranks as his 
masterpiece. In 1851 he was elected a Fellow of 
the Royal Society ; in 1857 an Academician. He 
was appointed chairman of the Engravings Com- 
mittee of the London International Exhibition of 
1862. About 1853-55 lie painted in oils, his works 
of this class being mainly portraits. In 1864 lie 
completed, after eight years’ work, a large engrav- 
ing of the ‘Raising of Lazarus,’ by Sebastian del 
Piombo, his last important work. He died 13th 
November 1S86. 

Doom, the old name given to the last judgment, 
and to those representations of it in churches which 
have a religious rather than an artistic object. 
Many of the dooms are executed in distemper. In 
the reign of Edward VI. most of them were washed 
over, or otherwise obliterated, as superstition®. 

Doom, or Dual Palm { Hyphwnc crinita, H. 
tnchcaca ), is a palm allied to the fan-palm ( Cbaime- 
rops), hut remarkable for the repeated fork-like 
branching of its stem. It is abundant in Upper 
Egypt and Central Africa, sometimes growing 


amidst the very sands of the desert. The spongy 
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Doom Palin ( Hyphccne crinita ). 

tissue of tlie pericarp is eatable, and resembles 
gingerbread in flavour. 

Doomsday Book. See Domesday Book. 

Doomster. See Deemster. 

Doon, a famous river of Scotland, rising in the 
south-east of Ayrshire in Loch Enoch. It runs 
north-west through Loch Doon, a gloomy sheet of 
water, G miles long by a of a mile wide, surrounded 
by hare treeless mountains, past Dalmellington, 
Burns’s Monument, and Alloway Kirk, to join 
the Firth of Clyde 2 miles S. of Ayr. Its whole 
length is about 30 miles. On leaving Loch Doon, 
tlie river flows through the picturesque Glen Ness, 
a rocky and beautifully wooded ravine. On an 
islet in the loch are the ruins of a castle. Bums 
has made this one of the world’s most classic 
streams : the ‘ hanks and braes o’ honnv Doon ’ will 
he sung when Alpheus and Eurotas are forgotten. 

Door. The doorway has always been regarded 
in all countries as a most important feature of any 
structure, and is therefore generally made more or 
less ornamental. The doorways of the Egyptian 
and Assyrian temples and palaces were of great size 
and magnificence, and were adorned with colossal 
statues. Those of the Greek and Roman temples 
were likewise large, and in the Roman were often 
the only aperture for the admission of light. Classic 
doorways are invariably surrounded with mould- 
ings, which form the architrave. In the doorways 
of the Pelasgians and Greeks the jambs generally 
incline inwards towards 

the top, and the lintel juts crrrtrr: "" — j 

out at the ends — the rai E====j~=j 1 -ct 
mouldings being returned k 
round it. Over the archi- If^ — '““''fi j ° , 

trave there is frequently , A 0 ! 

a frieze and cornice sup- !° 1 

ported on trusses, which ° ij o 

i serve to give dignity and o f Do 

to protect the floor from o') | 3 

the weather. 1 In the later 0 " 3 

Roman architecture, when c j <_ 

the arch became an ad- 0 ! ! j 

mitted element in the style, ! 0 ; 1 1 c > 

doorways were naturally IJl . 

treated with an arched — — — — 

head. The medieval styles Doorway of Erechtheum. 
derived from tlie Roman, 
such as the Byzantine, Romanesque, and Gothic, 
as well as the Saracenic, followed the same course, 
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and the arched doonvays were amongst their most 
characteristic features. In Romanesque architec- 
ture the doorway is always semicircular, and the 
arched head is enriched with mouldings spring- 
ing from shafts in the jambs. The derivation of 
the mouldings, and ornamentation of the arch 
and of the caps of the pillars is, in the earlier 
examples, clearly traceable to their classic proto- 
types ; but the Roman details gradually give place 
to Teutonic features. The arched head is fre- 
quently filled in with a flat stone, so as to reduce 
the height of the doorway to that of the caps and 
give it a square head, which is a more convenient 
form for the door. The flat stone or tympanum 
is usually ornamented with sculpture representing 
our Saviour, or some Scripture subject. When the 
doorway was wide it was generally divided into 
two openings with a central pilaster." 

■ In the various Gothic styles the doorway is 
invariably a prominent object. This is especially 
the case in French architecture, in which the 
portals of the cathedrals and churches are of great 


size, and richly ornamented with large sculptured 
figures and bas-reliefs. One of the most notable 
of these is the majestic deeply-recessed triple 
portal of Rheims Cathedral. Those of the English 
edifices, although highly ornamented, are not on 
so great a scale. A favourite decoration of all 
periods is a series' of niches filled with figures 
carried round the jambs and archway. In early 
Gothic the doorways are pointed and surmounted 
with a gable, in the later periods the pointed arch 
is often inclosed with square mouldings or labels, 
and in the Flamboyant and Tudor styles the four- 
centred arch and the ogee or reversed arch are 
commonly employed. Of course in all periods the 
mouldings and enrichments of the doorway are 


those of the time, and in late examples become 
very attenuated. 

The doors themselves are generally of timber — 
the early ones having the frame covered on the 
outside with plain lining and ornamented with iron- 
work, the scrolls of which sometimes extended over 
the whole surface. In later examples the doors 
were usually panelled, and often partly covered 
with tracery — especially in perpendicular work. 
Doors of chambers were also sometimes beautifully 
carved with bas-reliefs in the panels. Doors were 
occasionally made of metal, the bronze gates of the 
Baptistery of Florence and Pisa Cathedral being 
well-known examples. 

Doom. See Durra. 

Doorilbooill ( Acacia horrida), a common tree 
in the wastes of South Africa. The name ‘tliom- 
tree,’ given to it by the Dutch colonists, and the 
botanical specific name, are due to the number and 
sharpness of its spines. It seldom much exceeds 
30 feet in height, but its timber is hard and 
tough, and is much used for house- 
carpentry, &c. See Acacia. 

Doquet. See Docket. 

Dor, or Mont Dore (often written 
less properly Mont d’Or), a chain of 
mountains in France comprised in the 
great group of the Auvergne (q.v.) 
Mountains in the department of Puy- 
de-D6me. They are clearly of volcanic 
formation, and rise in the Puy-de-Sancy, 
which is the highest peak of Central 
France, to the height of 6190 feet. 

Dor. a negro people of Central Africa, 
also called Bongo, between 6° and 8° N. 
lat., and bordering on the Dinka and 
Niam-Niam stocks. 

Dor. See Dung-beetle. 

Dorn, Sister. See Pattis on. 
Dora d’Istria. See Ghika. 
Dorak-cl-Atclt, a town of Persia, 
in the province of Khuzistan, situated in 
a marshy plain on the Jerrahi, 55 miles 
E. of Basra. Pop. 8000. It is the seat 
of the sheikh of Dorakistan or Kaban. 

Doran, John, Ph.D., a copious con- 
tributor to miscellaneous literature, 
descended from an old Irish family of 
Drogheda, was bora in London on lltli 
March 1807. His thorough mastery of 
the French language led to his appoint- 
ment as tutor in 1823 to George Murray, 
afterwards Duke of Atliole, with whom 
he travelled on the Continent for five 
years ; and he acted in this capacity to 
the sons of other noblemen (1828-37). 
In 1824 his melodrama Justice, or the 
Venetian Jew, was produced at the 
Surrey Theatre. A volume of his con- 
tributions to the periodical press — 
Sketches and Reminiscences — appeared in 1S28. 
In 1S35 he wrote a history of Reading. Ill 1854 
he published Habits and Men, followed by Tabic 
Treats, Queens of England of the House of Han- 
over (1855), Knights and their Days (1S56); Mon- 
archs retired from Business (1857), History of 
Court Fools (1858), Hew Pictures and Old Panels 
(1859), The Princes of 7 Vales (1S60), and a 
Memoir of Queen Adelaide ( 1861 ). In 1S64 he pro- 
duced Their Majesties’ Servants, a history of the 
stage from Betterton to Kean (new ed. by Lowe, 
18S7) ; in 186S Saints and Sinners; and in 1S73 his 
most interesting work, an account of Mrs Montague 
and the ‘blue-stockings’ of her day, under the title 
of A Lady of Last Century. In 1S76 he published 
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Mann and Manners, the letters of Sir Horace Mann 
to Horace Walpole; in 1S77 London in Jacobite 
Times, and in 1878 Memories of Our Great Towns. 
His In and About Drury Lane (1885) was posthu- 
mous. Besides being a large contributor to miscel- 
laneous literature, Dr Doran was repeatedly acting- 
editor of the Athcnccum ; edited the Church and 
State Gazette (1841-52); and at his death, 25th 
January 1S7S, was editor of Notes and Queries. 

■ Dor at. See Daukat. 

Dorcas Society, the name given to an asso- 
ciation of ladies who make or provide clothes for 
necessitous families. The name is taken from Acts, 
ix. 39 : 1 And all the widows stood by him weeping, 
and showing the coats and garments which Dorcas 
made while she was with them.’ 

Dorclicstcr, a municipal borough, the county 
town of Dorsetshire, on the Frome, 8 miles N. of 
Weymouth, and 110 by rail (by road 119) WSW. 
of London. Till 18G7 it returned two members to 
parliament, till 18S3 one. It has a trade in 
ale and beer, a large agricultural market of 
cattle and cereals on Saturdays, and sends much 
butter to London. It is the headquarters of the 
39th Regimental district, and has also barracks for 
a battery of Royal Horse Artillery. The free 
grammar-school founded in 1579 has been rebuilt 
and reorganised under a scheme approved by the 
Charity Commissioners. The county museum is 
rich in geological specimens found in the county, 
including the fore-paddle of a Pleiosaurus 0 feet' 3 
inches in length, discovered at Kimmeridge. The 
museum also contains a fine niece of Roman pave- 
ment (almost perfect) found on the site of the 
old Dorchester Castle, when the county prison was 
built in 1793. Pop. (1841) 3249; (1881) 75GS. 
Dorchester was the Roman Durnovaria or Dun- 
num, a walled town with a fosse, and a chief 
Roman British station. Part of the wall, G feet 
thick, still remains and is carefully preserved. 
Near Dorchester are the remains of the most 
perfect Roman amphitheatre in England, 218 by 
1G3 feet, and 30 feet deep, the scats rising from 
the arena, cut in the chalk, and capable of holding 


13,000 spectators. There is also a Roman camp 
with a ditch and high vallum. Near Dorchester 


with a ditch and high vallum. Near Dorchester 
is a large British station with three earthen ram- 
parts, a mile and a half in circuit, and pierced 
by intricate passages, and inclosing barrows. The 
inner rampart is 60 feet high. It is supposed that 
this great camp, one of the largest in the kingdom, 
was the Duniu m of Ptolemy and the origin of Dor- 
chester. In March 1G45 Cromwell held the town 
as his headquarters with 4000 men, and in 1685 
Judge Jeffreys held his ‘ bloody assize ’ here, when 
292 received sentence of death as being implicated 
in Monmouth’s rebellion. In the porch of St 
Peter’s Church the Rev. John White is buried. A 
leading Puritan, and known as ‘ the Patriarch of 
Dorchester,’ he was the projector of the colony of 
Massachusetts, in New England, but did not join 
the expedition. He was a member of the West- 
minster Assembly and minister in Dorchester, with 


a short interruption from 1G0G till his death in 1648. 
The original edition of Case’s Guide to Dorchester 
was written by the Dorsetshire pastoral poet, 
William Barnes (q.v.), a bronze statue of whom 
was erected in 1889 in the centre of the town. 


Dorclicstcr, formerly a separate town of 
Massachusetts, 4 miles S. of Boston, was in 
1809 annexed to that city. The fortification of 
Dorchester Heights by Washington, in March 
177G, compelled the evacuation of Boston by the 
British. 


Dordogne, a department in the south-west of 
France, formed of the ancient Gniennese district of 
Pitvtrrrw,! with aitinll nnrtinns of A"cnais. Limousin. 


PGrigonl, with small portions of Agcnais, Limousin, 
and Angoumois. Area, 3530 sn. m. Pop. ( 3 SGI ) 
501,687; (18S6) 492,205. The department derives 
its name from the river Dordogne, which, after a 
course of 305 miles, 185 of them navigable, unites 
with the Garonne to form the large estuaiy of 
the Gironde. The climate is mild and healthy, 
except in the west. The soil is generally poor, the 
surface for the most part hilly, and covered 
with forests or, more frequently, heath and 
underwood ; but here and there is a valley 
of extraordinary beauty and fertility, inclosed 
with bills, the sides of which are usually clothed 


with vineyards. The corn produced is not yet 
sufficient for the wants of the inhabitants, and 


chestnuts and potatoes are the chief items of food. 
Among the most noted productions are the traffics 
of PGrigord. The iron industry is the most im- 
portant in the department. Other manufactures 
are paper, woollens, and glassware, and there is 
an active trade in wine, brandy, oil, fruits, hams, 
and fattened cattle. Dordogne lias five arrondisse- 
ments — Bergerac, Nontron, PGrigueux, Ribdiac, 
and Sarlat. The capital is PGrigueux. 


Dordrecht. See Doin'. 

Dor<5, Gustave, painter and illustrator of 
boolcs, was born at Straslmrg, Gth January 1833. 
In 1845 be came to Paris, at the age of fifteen began 
to exhibit landscape subjects in pen and ink in the 
Salon ; in 184S be became a contributor to the 
Journal pour rirc, and he was afterwards on the 
staff of the Journal pour tons. He first made his 
mark by his illustrations to Rabelais (1S54), and to 
The Wandering Jew and the Contes Drotatigues of 
Balzac (1856), 'which fully displayed bis facility of 
execution and bis fantastic power of invention. 
These were followed by innumerable illustrated 
editions of other well-known works ; in 1861 by 
Dante’s Inferno, in 18G3 by the Contes of Perrault, 
in 1863 by Don Quixote, in 1SG8 by the Purgatorio 
and Paradiso of Dante, in 1865-66 by the Bible, in 
1866 by Paradise Lost, in 1S67-6S by Tennyson’s 
Idylls of the King, in 1867 by La Fontaine’s Fables, 
and many other series of designs, the latest of which 
became poor and feeble in character, the artist 
having exhausted himself by incessant over-pro- 
duction. Dore was also ambitious of ranking as 


an historical painter, and he executed much in 
colour. He lnmself said that between 1S50 and 


Dorclicstcr, now an unimportant village of 
Oxfordshire, 9 miles SE. of Oxford,' was the seat of 
the Mercian bishops from the 7th century till 1073, 
when the see was transferred to Lincoln. The 
Augustinian abbey church (mainly 13th century; 
recently restored ) is lavishly ornamented, and has 
an interesting ‘Jesse’ window. Pop. of township, 
S13. See J. H. Parker’s History of Dorchester 
(1882). 


1870 lie earned £280,000 by iiis pencil. Among the 
earliest of his pictures are ‘The Battle of the 
Alma,’ and ‘The Battle of Inkennann,’ shown in 
the Salons of 1855 and 1857. Two of his most suc- 
cessful oil-pictures are ‘ Paolo and Francesca da 
Rimini’ (1863), and ‘The Neophyte’ (1868). His 
‘ Tobit and the Angel ’ is in the Luxembourg 
Gallery. For many years there was a Dore gallery 
in London, filled with bis works, .which were more 
popular there than in France, among which the 
enormous canvases of ‘Christ leaving the Pra;- 
torium’ (1867-72) and ‘Christ’s Entry into Jeru- 
salem’ figured prominently. He is, however, seen 
at liis best in lus book-illustrations, for his colour - 
mg is unreal and wanting in delicacy and liarmoni-' 
ousness, and lie bad no technical mastery over the 
methods of oil-painting. He is most successful in 
subjects of a weirdly humorous or grotesque class ; 
but he fails completely in the religious scenes which 
he so often set himself to depict. He displayed 
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some ability as a sculptor. He exhibited a colossal 
vase decorated with figures at the Exposition 
Universelle, Paris, 187S ; and at the time of his 
death, 23d January 1883, lie was engaged upon a 
monument to the elder. Dumas. See liis Life by 
Miss Roosevelt (Lond. 18S6). 

Doria, Andrea, a Genoese of noble family, 
and admiral of the Emperor Charles V. , was bom 
of 'comparatively poor parents, in November 1466 or 
146S, at Oneglia, where his ancestors had been 
princes for centuries. The Dorias had long held a 
foremost place in the republic ; they had again and 
again led the fleets of Genoa to victory over Pisa 
and Venice. Andrea took to the profession of arms 
at the age of nineteen, when he entered the pope’s 
guards, in which his uncle held a command. On 
the accession of Alexander VI. he took service 
with the Duke of U rhino (whose son he sub- 
sequently saved from the Borgia), and then with 
Alfonso of Naples, on whose departure Doria went 
to the Holy Land till the troubles should be over. 
On his return he joined the Prince of Sinigaglia in 
resisting the Spaniards, who were then triumphing 
over Italy. Doria dreaded the extinction of the 
Genoese state before the overmastering tide of 
imperial conquest, and devoted himself with all his 
energy to restoring the ancient naval renown of his 
countrymen. He returned to Genoa in 1503, his 
military exploits procuring him immediate employ- 
ment ; in 1513 he was appointed commander of 
• the galleys of the republic, and soon his name 
was a terror to the Turkish corsairs, who were now 
beginning their ravages in the Mediterranean. In 
1519, with six ships, he captured thirteen of their 
galleots oft" Pianosa ; but his connection with Genoa 
was suddenly broken by a revolution, which in 
1522 restored the faction of the Adorni, who 
favoured the imperial interest. Doria transferred 
his allegiance to Francis I., as much to save his 
country from Charles V. as to serve his personal 
ambition. The French fleet rode the seas supreme 
so long as Doria commanded, and Charles V. 
sustained several defeats. Doria blockaded Genoa, 
turned out the Adorni, and proclaimed the in- 
dependence of the republic, where he was hailed as 
the liberator of his country. Once more he changed 
sides in 1529, and fearing the predominance of 
Francis, or thinking himself slighted, went over 
with his twenty private galleys to Charles V. The 
imperial fleet soon felt his influence, and now it 
was not France but the empire that held the 
seas. Genoa welcomed him as its father: he peace- 
fully entered the city, and, refusing the title of 
sovereign, established a form of popular govern- 
ment, with a strong aristocratic element, which 
lasted to the end of the republic. The emperor 
gave him the order of the Golden Fleece and the 
princeship ' of Melfi. Doria’s career now became 
one long duel with his great rival the corsair 
Khair-ed-din Barbarossa (q. v. ). In 1531 the Genoese 
admiral descended upon the latter’s stronghold at 
Shersliel on the Barbary coast, but lost many of his 
men without holding the place. In 1532 he sailed 
with a great fleet to the Ionian waters, and took 
Coron and Patras from the Turks ; one of his most 
brilliant feats was the revictualling of Coron in the 
teeth of the Turkish navy in the following spring. 
(See Jurieu de la Graviere, Doria ct Barbcroussc.) 
In 1535 he accompanied Charles V. to Tunis, where 
his galleys took a prominent part in the bombard- 
ment of the Goletta forts and the destruction of 
Barbarossa’s fleet, but failed to capture the corsair 
himself. Barbarossa now commanded, as Kapudan 
Pasha, the navy of Turkey ; collecting a fleet of 
150 sail, he ravaged the islands about Greece, which 
chiefly belonged to Venice ; and in 153S, meeting the 
combined fleets of the emperor, the pope, and the 
Venetians, off Prevesa, he offered battle. Donas 
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conduct in manoeuvring out of range, not without 
the loss of his heavier sailing-vessels, was severely 
criticised, and Barbarossa came off' decisively with 
the honours of war. Thenceforward, for a quarter 
of a century, the Turks were masters of the Medi- 
terranean, and the power of Venice was crippled. 
Doria’s expedition to Algiers with Charles V. in 
1541 was a disastrous failure, and in 1560 he suf- 
fered a tenable reverse at Jerba, near Tunis, at the 
bands of one of Barbarossa’s pupils, the renegade 
Ochiali (Uluj Ali). On the whole, Doria was out- 
matched by the corsairs. His later years had been 
disturbed by the conspiracy of Fieschi, and stained 
by the savage revenge he took upon those who 
were associated with the murder of his favourite 
nephew Gianettino. Prince Andrea Doria died at 
Genoa without issue, 25th November 1560, in his 
ninety-third or ninety -fifth year. He was the idol 
of his people, and the honoured counsellor of 
Charles V. and his son Philip, a bom adventurer, 
personally very valorous, a man of great heart, a 
great admiral, but a greater soldier, See Richer, 
Vic. cF Anclrca Doria; Sandora?; Capelloni; Bran- 
tome ; Celesia, Conspiracy of Fieschi. 

Dorians, one of the great Hellenic races who 
took their name from the mythical Dorus, the son 
of Hellen, who settled in Doris ; but Herodotus 
says that in the time of King Deucalion they in- 
habited the district Phtliiotis ; and in the time 
of Dorus, the son of Hellen, the country called 
Histireotis, at the foot of Ossa and Olympus. But 
the statement of Apollodorus is more probable, 
according to which they would appear to have 
occupied the whole country along the northern 
shore of the Corinthian Gulf. Indeed, Doris Proper 
was far too small and insignificant a district to 
furnish a sufficient number of men for a victorious 
invasion of the Peloponnesus. In this remark- 
able achievement they were conjoined with the 
Heracleidaj, and ruled in Sparta. Doric colonies 
were then founded in Italy, Sicily, and Asia Minor. 
Strikingly as all the four nations of Greece differed 
from each other in language, manners, and form of 
government, the Dorians in particular differed from 
the Ionians. They preserved a certain primitive 
solidity and earnestness, in contrast with the 
effeminacy and grace of the latter. — The Doric 
dialect bore the same character; it was archaic, 
deliberate, emphatic, broad, and rough, while the 
Ionian was soft and polished ; yet the former had a 
venerable character from its antiquity, and was 
employed in hymns and in the choruses of dramas 
themselves written in Attic. It is easy, therefore, 
to understand how the Scottish dialect has come, 
in contrast to literary English, to be called Doric. 
Barnes called the Dorset dialect ‘the bold and broad 
Doric of England.’ In philosophy, the influence of 
the Doric character was particularly visible in the 
Pythagorean school and its attachment to the idea 
of an aristocracy. It is no less traceable in archi- 
tecture in the strong unadorned Doric pillars, 
which form so marked a contrast to the slender 
and decorated Ionian columns. For the Dorian 
mode, see Scale. 

Doric Order. The oldest and simplest of the 
three orders of Greek architecture. See Column, 
Greek Architecture. 

Doris, a small mountainous district of ancient 
Hellas, between Phoeis, .Etolia, Locris, and Thes- 
salia, was the home of the Dorians ( q • '"■) • It is 
now a part of the modern government of Phocis.— 
Doris was also the name of a district in Asia iuinoi 
on the coasts of Caria, inhabited by colonists from 
the Peloponnesus. 

Doris, a genus of gasteropod molluscs in the- 
sub-order Nudibrancliiata, the type of a ramify 
called Doridre, . and sometimes popularly oea- 
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lemons. The body has an elongated oval form, 
a Hat ventral and move or less arched dorsal sur- 
face, a whitish, yellow- 


w ish, or brownish colour, 

and usually a warty 
" s ^in. Two retractile 
club-shaped tentacles on 
* ' < 5. the back of the head, and 

Doris : «, gills. feathery respiratory pro- 

cesses, sometimes retrac- 
tile, round the anus, are also marked characteristics. 
There is no distinct mantle or adult-shell, but the 
skin of the back is slightly broadened out over 
head and ‘foot,’ and limy particles occur in the 
skin. The radula is broad, and many -toothed. 
Numerous species occur in British and other seas, 
but more abundantly in the southern hemisphere. 
Some of them attain a considerable size, hew of 
them inhabit deep water. They crawl on rocks, 
seaweeds, Ac., where they are often left l>y the 
tide ; or swim in a reversed position, the foot, made 
concave by muscular action, serving to buoy them 
up. Some of them are pretty and interesting 
inmates of the aquarium. 

Dorislaus, Isaac, bom in 1595 at Alkniaar, in 
Holland, came about 1627 to England, where for 
some time he held a history lectureship at Cam- 
bridge, and afterwards was appointed judge-advo- 
cate. He sided with the parliament, helped to 
bring Charles I. to his doom, and in the spring of 
1049 was sent back to his native land to bring 
about an alliance between the republic and Eng- 
land. He had just reached the Hague, when on 
12th May he was assassinated by a Scottish colonel 
and eleven more royalist conspirators. His body 
was brought to England, and buried in We-t- 
minster Abbey, whence in 1661 it was transferred 
to St Margaret’s Churchyard. 

Dorking', a pleasant old-fashioned market- 
town of Surrey, stands in a picturesque valley near 
the base of Box Hill (590 feet), 24 miles SSW. of 
London. Its new church, with a spire 210 feet 
high, is a memorial to Bishop IVilberforce, who 
met his death riding over the Downs near Dorking 
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_ . Dormer, or 

Dormer y\ indow, is a window placed in a small 
gable rising out of a sloping roof, often made use of 
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for the purpose of enlarging and lighting the attic 
or garret-rooms of modern houses. It is also popu- 
larly known as a storm-window. Dormers do not 
appear to have been in use before the middle of 
the 14th century. After that date they weie 
greatly employed, especially in the later domestic 
Gothic ediliccs. Those of the Hotel de Yille at 
Rouen are amongst the most splendid examples. 

Dormitory (Fr. dormitoirc, from Lat. dor- 
mi rc, ‘ to sleep ’), a sleeping apartment in a monas- 
tery, or other similar establishment. Dormitories 
are usually of considerable size, sometimes having 
a range of cells or ‘ cubicles’ partitioned oil' on each 
side. In schools, the dormitories are bediooms. 

Dormouse (Lat. dormire, ‘to sleep’), a com- 
mon name applicable to any member of the rodent 
family Myoxula*, but especially used with refer- 
ence to various species of Myoxns and Muscar- 
dinus. The dormice may he described as arboreal 
rodents, squirrel-like in form and habit, • but are 
elassiiied in the mouse-like or Myomorph section 
of the order Rndcntin. They fiave long hairy 
tails, short fore-limbs, tolerably large eye«, and 
large, almost naked ears. The head is narrow, 
the upper lip cleft, the body compressed, the 
thumb rudimentary, the molars with more or 
less marked transverse enamel folds. They live 
among trees and bushes, are principally twilight 
animals, and as their name (sleeping-mice) implies, 
hibernate. In their distribution they are conlined 
to the Old World, in its palfcarctic and Ethiopian 
regions. The family includes four geneva — Mvoxus, 
Muscardinus, Eliomys, and Graphiurus. Remains 
of dormice are found in Miocene strata. 

The Common Dormouse (Muscardinus ctvclla- 
naritts) is a pretty little animal, about three inches 
in length, not including the bushy tail, which is 
almost as long as the body. The general colour is 
a beautiful tawny yellow, but there is white on 
throat and breast. It is widely distributed from 
Britain and Scandinavia to Tuscany and Tur- 
key, and is especially fond of hazel-copses. It 
feeds on nuts, seeds, berries, buds, Ac., grows 
very fat in autumn, sleeps intermittently through 
the winter in a round grassy nest a little above the 
ground. It bieeds in spring, but, in some cases at 
least, also in autumn. It Is the on]) 7 British dor- 
mouse. — The Loir or Eat Dormouse (Myoxus glis) 




Dormer 'Window. 

(From flio Chateau de Jossclin, 
Brittany, end of the 15th century.) 


Dormouse ( Muscardinus civclhtnarius ). 

is about twice the size of the common dormouse, 
and lias the hairs of the tail in two rows, as in 
squirrels. It is ashen*gray, sometimes brownish 
above and white below. In its distribution the 
ion- is restricted to tlie south. The favourite 
J jaunts are in oak and beech woods. It is very fond 
um t, 1 *’ an( * *. s sa ^ even to become carnivorous, 
i • ^ 01 P an ,?I^ c \ ires esteemed its flesh, and fattened 
it m their ghrana. It is still cooked bv the Italians. 




DORNBIRN 


DORSETSHIRE 


— The Garden Dormouse ( Eliomys nitela) is a 
destructive thief, smaller and more active than the 
last, common in Central and Western Europe. It 
is justly persecuted for the damage it does in 
orchards, where it is said to destroy much more than 
it eats.— In the genus Graphinms'the tail is shorter 
and ends in a brush-like tuft of hairs. The molar 
teeth are very small, and the cross' enamel folds 
are hardly developed. See Rodent. 

Dornbirn, a town in the Austrian district of 
Vorarlberg, on a small affluent of the Lake of Con- 
stance, 7 miles S. of Bregenz by rail, with im- 
portant cotton-factories, and large iron and brass 
foundries, brick and lime kilns, and sawmills. 
Pop. (18S0) of the four villages which form the 
town, 9307. 

Dor 11 Cl’, Isaak August, a great Protestant 
theologian, born 20th June 1S09, near Tuttlingen, 
in Wurteniberg, studied theology and philosophy 
at Tubingen, next travelled in England and Hol- 
land, and had already filled chairs at Tubingen, 
Kiel, Konigsberg, Bonn, and Gottingen, when in 
1861 lie was called to be professor at Berlin. Here 
he died, 8th July 1884. Dorner for many years 
took an active share in the administration of the 
church, but was saved from ever becoming a 
partisan by a singularly fair and well-balanced 
mind, and by his strong grasp of a veal historical 
spirit, which he has done much to impress on 
modern German theology. His greatest work is 
the History of tlie Development of the Doctrine of 
the Person of Christ (Eng. trans. 5 vols. 1861-63). 
Besides this, his History of Protestant Theology 
(1867), his System of Christian Doctrine (1880-SI ), 
and his Christian Ethics (18S5), through their 
English translations, have become handbooks in 
England and America. 

Dorilick, , a species of figured linen, named 
from Tournay or Doornik in Flanders. The 
‘mystery,’ introduced into England, was long con- 
fined by law to inhabitants of Norwich and Pulliam. 

Doriiocll, the county town of Sutherland, 7 
miles SSE. of the Mound station, and 40 NNE. of 
Inverness, stands near the entrance ■ to Dornoch 
Firth, which, running 22 miles inland; separates 
Sutherland from Ross-shire. It has splendid golf- 
links, a tower of the old bishop’s palace, handsome 
county buildings, and the former cathedral of the see 
of Caithness (1245), which, burned in 1570, was re- 
built for the parish church in 1837, and contains a 
statue by Chan trey of the first Duke of Sutherland. 
The last witch burned in Scotland suffered at Dor- 
noch in 1722. It was made a royal burgh in 1628, 
and with Wick and four other towns returns one 
member to parliament. Pop. (1S61) 647; (1881) 
497. 

Dorogoi ( Dorohoi ), a town of Roumania, in the 
extreme north of Moldavia, on the Shishja, 70 
miles NW. of Jassy. Pop. 14,000, nearly half Jews. 

Dorp, a town of Rhenish Prussia, on the 
Wupper, 15 miles ESE. of Diisseldorf, with a paper- 
factory, and large manufactures of iron and steel 
wares. Pop. (1S85) 13,285. 

Dorpat, oi-Derpt (Old Russian Juricff, Estho- 
nian Tartolin), a town of Russia, in Livonia, on 
the Embach, here crossed by a fine granite bridge, 
165 mites (247 by rail) SW. of St Petersburg. It 
consists of a town proper, with two suburbs. The 
Domberg Hill, on the right bank of the river, was 
during the middle ages occupied by the citadel, 
cathedral, and bishop’s palace, on whose site now 
rise an observatory, the university library, schools 
of anatomy, &c., with tasteful gardens and pro- 
menades ; and close by are the other university 
buildings and ■ the town-house. The university, 
founded in 1632 by Gustavus Adolphus, was re- I 


established by Alexander I. in 1802, and since May 
1887 has been thoroughly Russianised, the final 
reorganisation of the law faculty taking effect in 
1S89. It has five faculties, above 70 professors and 
lecturers, and about 2000 students. There is a 
notable botanical garden. Dorpat was a Hanse 
town in the 14th and 15th centuries, and was alter- 
nately captured bv Swedes, Poles, and Russians 
until 1704, since when it has remained in Russia’s 
possession. Thrice was a great part of the town 
levelled to the ground ; on the last occasion, in 
1708, it was practically destroyed. But both from 
these calamities and from the great fires of 1763 
and 1775 it has recovered, and it is now, after 
Riga, the handsomest and best-built town in the 
province. It possesses large printing establish- 
ments, breweries, manufactories of cigars, tiles, 
and pianofortes, and has a considerable trade in 
wood, corn, and flax. Dorpat has long been a 
centre and hearth of Germanism in the Baltic pro- 
vinces, in spite of official measures of Russification. 
Pop. (1885) 30,643, mostly German. 

D’Orsay, Alfred Guillaume Gabriel, 
Count, the last of the ‘dandies,’ was born in 
Paris, 4th September ISO], The son of General 
D’Orsay, a distinguished French soldier, he early 
entered the service of Louis XVIII. as a lieutenant 
in the Garde du Corps. It was while his regiment 
was stationed at Valence on the Rhone in 1822 that 
he made the acquaintance of Lady Blessington 
(q.v.), who was travelling on the Continent with 
her husband. An intimacy soon sprang up between 
the brilliant countess and the still more brilliant 
Frenchman, and D’Orsay resigned his commission, 
and attached himself to the Blessingtons, with 
whom he travelled in Italy and elsewhere, until 
1827, when as if to ‘regularise’ his irregular 
position in the family, he was married to Lady 
Harriet Gardiner, Lord Blessington’s fifteen-year- 
old daughter by a former wife — a marriage which, 
as may be supposed, turned out unhappily. In 
1829 Lord Blessington died, and D’Orsay separated 
formally from his wife, and took up his residence 
at Lady Blessington’s, in Mayfair first, and then at 
Kensington, where for twenty years they defied the 
conventions in the midst of a society of authors, 
artists, and men of fashion. D’Orsay was not only 
one of the handsomest men of his time, well bred, 
well dressed, the mirror of fashion and the mould 
of form ; but he was an accomplished painter and 
sculptor, an author of no mean power, an excellent 
talker, and a genial companion. An intimate 
friend and constant supporter of Louis Napoleon, 
lie naturally looked for a position when the exile 
became prince-president and the host a bankrupt ; 
but the office for which he was so admirably fitted, 
that of Director of Fine Arts in Paris, was con- 
ferred upon him only a few days before his death 
on 4th August 1852. 

Dorse, a small variety of Cod (q.v.). 

Dorset, Earl of. See Sackville. 

Dorsetshire, or Dorset, a maritime county 
in the south of England, on the English Channel, 
between Hampshire on the E. and Devonshire on 
the IV. Its greatest length is 58 miles ; greatest 
breadth, 40 ; average, 21 ; and area, 90S sq. in., or 
627,265 acres, of which a third .is arable, a ninth 
waste, and the rest pasture. The coast-line is 
75 miles long, with fine cliffs and headlands. St 
Alban’s Head (354 feet high) and Golden Cap 
(019 feet high) are among the highest coast points 
between Dover and the Land’s End. Off Swanage 
was fought the first naval battle in English history, 
that of Alfred the Great against the Danes in 3/0, 
when 120 of the Danish fleet were driven on the 
rocks arid destroyed. - About midway in the coasts 
line is Portland, an island, so called, but connected 
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ivith the mainland by a remarkable formation 
known as Chesil Bank (q.v.), which, extending 10 
miles towards Abbotsbury, incloses a narrow tidal 
inlet, called the Fleet, with decoy ponds, and a fine 
swannery of about 1000 swans at Abbotsbury. 
There is a dangerous sea called ‘The Hace,’ about 
a mile to the soutli of Portland, formed by the meet- 
ing of the tides. There are two lighthouses at 
the end of Portland, also one of more recent erec- 
tion at Anvil Point near Swanage. Portland 
(q.v.) contains a large convict establishment, a 
fine breakwater, harbour of refuge, coaling station 
for ships of war, and extensive fortifications. 
Chalk downs run along the south coast, and 
through the middle of the county nearly from 
east to west. The highest point is Pillesdcn Pen 
(934 feet). The chief rivers are the Stour and the 
Frame. Geologically, Dorsetshire consists of strata 
of plastic clay, chalk, oolite, lias, with some weald 
and greensand. Remains of colossal reptiles have 
been found at Lyme Regis and near Swanage. 
The chief mineral productions are the celebrated 
i Purbeck and Portland building-stones, and white 
china and pipe clays. At Swanage is found the 
celebrated Purbeck marble, seen in many English 
cathedrals. The climate is mild. The chalk lulls 
or downs are covered with short fine pasture, on 
which countless numbers of Southdown sheep are 
fed. The soil is chiefly sand, gravel, clay, and 
chalk. Dorsetshire is mainly a pastoral county, 
producing sheep, cattle, cheese, and butter; hut 
some wheat, barley, hemp, linseed, hops, &c. are 
raised. Sainfoin is grown on the cualk hills. 
There are small manufactures of linen, silk, 
woollens, flax, hemp, buttons, stockings, and ale 
and cider. Pop. (1S01) 114,452; (1841) 175,054; 
(1S71) 195,537; (1881) 190,979. Since 18S5 the 
county sends four members to parliament; the towns 
of Dorchester, Bridport, Poole, Weymouth and 
Melcombe Regis, Shaftesbury, and Wareliam, for- 
merly sending up ten members, ceased to be separate 
constituencies in that year. The London and South- 
Western, Great Western, and Midland Railways 
run through Dorsetshire. Dorsetshire has ancient 
British and Roman remains, as stone circles, crom- 
lechs, barrows, camps, an amphitheatre, and three 
Roman stations ; and a chambered long barrow, 
known as Gray Mare and Colts, near Gorwell, was in- 
cluded in the Protection of the Ancient Monuments 
Act (1888 ). There are some remains of 40 abbacies, 
priories, hospitals, &c. The mins of Corfe Castle 
(q.v.), a seat of the Saxon kings of Wessex, are 
among the grandest in England. The scenery of 
Dorsetshire has been rendered familiar to many out- 
side the county by the works of Barnes and Hardy. 
For the speech of the people, see Dialect ; and 
see Hutcliins’ History of the County of Dorset 
(2vols. 1774; 3d ed. 4 vols. 1861-73), and Worth’s 
Dorsetshire (1882), with other books cited in C. H. 
Mayo’s Bibliotheca Dorscticnsis (1885). 

Dorstenia. See Coxtrayerva. 

Dort, or Dordrecht, a town of the Nether- 
lands, in the piovince of South Holland, is situated 
on an island formed by the Maas, 10 miles SE. 
of Rotterdam by lail. An inundation in 1421, 
in which upwards of 70 villages were destroyed 
and 100,000 people drowned, separated the site 
upon which Dort stands from the mainland. It 
is one of the oldest, as in the middle ages it was 
the richest of tire tiading towns of Holland; 
and its trade is still considerable. Among its chief 
buildings are a Gothic cathedral (1363) and a hand- 
some town-hall (1339). The town is traversed 
by canals, and the largest East-Indiamen, and 
gigantic wood-rafts which come down the Rhine 
from the Black Forest and Switzerland, are 
accommodated in its roomy harbour. Close by 


Dort was founded in 1013. Here in 1572, the 
States of Holland, after the re\ olt from Spain, held 
their first assembly; and sat from 13th November 
1618 to 19th May 1619, the conclave of Protestant 
divines known as the Synod of Dort, which con- 
demned the doctrines of Anninius as heretical, 
and affirmed those of Calvin (see Arxiixius). 
The house in which the synod sat has been 
demolished. Dort is the birtlndace of the brothers 
De Witt, of Cuyp, and Aiy Scheffer ; to the last 
a statue was erected in the market-place in 1802. 

Dortmund, the most important town of 
Westphalia, lies in the fertile Iiellweg plain, near 
the Emscher, 74 miles NNE. of Cologne by rail. 
In 1846 its inhabitants numbered only 8732, and 
it owes its subsequent increase to the development 
of the Westphalian coal-mines. It is the head- 
quarters of tlie mining authorities of Westphalia, 
and an important railway centre; and it has 
numerous iron and steel works, and manufactures 
of mining material, nail-making and other machines, 
safes, tlnead, bricks, timber, and flour. In the 
town there are also more than 30 breweries, most 
of the beer being exported. The history of Dort- 
mund goes hack into the earliest middle-age tiadi- 
tions, figuring from the 8th century under the 
names of Thcrotmcinni, Thcromanni, Trvtmanni , 
and Dorpmunde. Subsequently it became a free 
II arise town, but was ceded to Prussia in 1815 
at the Congress of Vienna. It still possesses 
several old churches, and an aged linden marks 
the site of the famous free court of the Velnngeiicht 
(q.v.); but since the walls were removed in 1863, 
the geneial aspect of the town has become quite 
modern. Pop. ( 1SS5 ) 78,435. 

Dory [Zeus), a genus of bony fishes in the 
mackeiel family (Sconibridre). The body is high 
and laterally compressed ; the scales are very small 
or absent ; the dorsal fin bears nine or ten spines ; 
and there aie bonv plates at the root of the dorsal 
and anal fins, and on the ventral surface. The 
best knowp of the six species is the John Dory 
(Z. faber), found in the Mediterranean and off the 



J ohn Dory { Zeus faber). 

Atlantic coasts of Europe. The name is possibly 
a corruption of jaunc do vie (yellow-gilt), which 
well describes the pievalent yellowish colour and 
metallicslieen. According, however, to Skeat, the 
‘John’ is merely the ordinary English name (cf. 
‘yrie/ii-snipe ’ ). The colour is sometimes olive- 
brown, and there are two dark patches on tlie 
sides, which are (as in the haddock) fancifully 
interpreted as tlie marks of the apostle Peter’s 
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fingers. Others have referred the marks to St 
Christopher. The John Dory disputes with the 
Chinuera the title of ‘king of the herrings.’ It 
follows rather than leads shoals of herring and 
other fishes. The body is greatly compressed, 
and the numerous bony plates bear spines; the 
head is very large, and the gape wide ; the teeth 
are feeble ; the membrane between the long spines 
of the dorsal fin is prolonged into beautiful waving 
filaments. The dory is on the whole sluggish, 
but feeds voraciously on pilchards, breams, and 
other fishes, &c. It has been known to attain a 
length of 22 inches, and a weight of 18 lb. It 
has for long been greatly esteemed for the table. 
The other species are widely distributed ; one is 
known in Australian seas. On the British coasts, 
other fishes, such as the Silver Haddock, are errone- 
ously called by the name. 

Ddsch, an Arabic word meaning ‘treading,’ 
denotes a remarkable ceremony, which, until its 
suppression in 1884, used to take place in Cairo 
annually on the feast of the prophet’s birth, in 
the third month of the Mohammedan year. A 
party of dervishes of the Sa’di order, to the 
number of a hundred or more, lay down on their 
faces, side by side, with their arms doubled under ■ 
their foreheads. A dozen more ran along upon 
their comrades’ prostrate backs, beating drums, and 
shouting ‘ Allah ! ’ Then the sheikh of the order, 
mounted on a good-sized horse, which ambled with 
a fine action, rode along upon the line of bodies, 
from whom audible prayers could be heard proceed- 
ing. The horse trod upon each man twice, yet, as 
the sheikh passed on, those behind rose up appar- 
ently unhurt. This has however been disputed, and 
evidence has been produced of considerable injury 
inflicted by the iron-shod hoofs. It was in conse- 
quence of this that the Khedive Tewiik suppressed 
this singular religious rite. See Lane, Modern 
Egyptians, xxiv. ; Butler, Court Life in Egypt. 

Dositlieus was a Jewish heresiarch of the 1st 
century A. D., who insisted on a painfully vigorous 
observance of the Sabbath, and died of excessive 
fasting. — There was also a grammarian of this name 
in the 4th century, who wrote a Latiu grammar 
for Greek boys. 

Dost Mohammed. See Afghanistan. 

DostoiefFsky, Feodor Mikhailovitcii, a 
Russian novelist, was born at. Moscow in ISIS, 
passed through the imperial school of engineers, and 
after a short trial of the army adopted literature 
as a profession. His first story, Poor People ( 1846), 
which painted with unsparing truth the condition 
of the peasantry and the more hopeless state of 
the poor in the cities, at once drew attention to 
him, and to several less noteworthy works that 
followed. At this period he became involved in 
the Communist plots of Petrocheffsky, and in 1849 
was condemned to twelve years’ labour in the 
mines, and deported to Siberia. In 1856 he was 
permitted to return to St Petersburg, where in 
1860 he published an account of his prison life 
(Eng. trans. 1887). His masterpiece, Crime and 
Punishment, which appeared in 1868, is one of the 
most powerful and affecting works in the whole 
range of modem fiction, realistic, but not with 
Zola’s realism ; strong in its grasp of character 
and its unshrinking analysis of motive ; unique 
in a magnetic sympathy that impels the reader 
to identify himself with characters often sordid 
or repulsive, dwelling in an atmosphere of misery ; 
and finally, is in its teaching good and ennobling. 
There is an English version (1886), and a French 
translation by Victor Derely. Other -works that 
have appeared in English are Injury and Insult, 
The Idiot, Friend of the Family, and The Gambler. 
DostoiefFsky died at St Petersburg, 9th February 
161 


1881. In his later writings he developed an intense 
but scarcely enlightened patriotism, combined with 
an intolerance of European ideas, and a stubborn 
resistance to any liberal views attributed to the 
government. 

Dotterel (Evdromias morinellus), a kind of 
plover, known in Britain as a bird of passage, 
though sometimes breeding at high elevations on 
the hills. It is widely distributed in Europe, in 
the north in summer, in the south in winter. A 
nearly related species (E. asiatica) has a similar 
distribution in Asia. The dotterel is about nine 
inches and a half in its whole length. In summer 
plumage, the upper parts are of a brownish-gray 
colour, the feathers edged with deep red ; the 
cheeks, throat, and a band above the eyes, white ; 
the breast bright rust-colour, with a white patch 
on the upper part of it, bounded above by a blackish 











Dotterel ( Eudromias morinellus). 

line ; a conspicuous black patch on the middle of 
the belly ; some of the tail-feathers tipped with 
white. The winter plumage is much less definite. 
The bird is proverbial for its tame stupidity ; but 
this is due to its unacquaintance with man’s evil 
intent. It becomes shy and watchful after a little 
experience. It is much esteemed for the table, 
and well known in the London market. The name 
Ring Dotterel is applied to a sandplover frequent- 
ing the shore (JEgialitcs hiaticula), which seems to 
serve as sentinel to dunlins and sandpipers. Both 
Eudromias and TEgialites were formerly included 
along with the plovers proper (Charadrius). See 
Plover. 

Douavncnez, a port in the French department 
of Finistere, on the Bay of Douarnenez, 8 miles 
NW. of Quimper by rail. It is important for the 
sardine-fishery, and has a pop. of 8637. 

Douay (Roman Duacum), a town in the French 
department of Nord, on the river Scarpe, 20 
miles S. of Lille by rail. It is one of the chief 
military towns in the north of France, is strongly 
fortified, contains an important arsenal, a cannon 
foundry, and a school of artillery. The principal 
buildings are the churches, the h6tel-de-ville, the 
public library, containing 100,000 printed volumes 
and 3000 MS'S., the museum, hospital, and artillery 
barracks. The manufactures include lace, cotton, 
oil, soap, and iron machinery; and there is an 
active trade in coni, seed, and linen. Pop. (1881) 
21,703; (1886) 29,172. During the middle ages 
Douay was a constant bone of contention between 
the Flemish counts and the French rulers. It 
passed with the rest of Flanders under the dominion 
of Spain, but was taken by Louis XIV. in 1667. 
It was captured by the Duke of Marlboiough in 
June 1710, but on the withdrawal of the allies was 
re-occnpied by the French, who were confirmed in 
their possession of it at the Peace of Utrecht. 
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For more than two centuries Douay was the 
rallying-point of Homan Catholic exiles from Great 
Britain. There were several educational and reli- 
gious houses established in the' town in connection 
with the English and Scottish mission. The Eng- 
lish College, the parent and model of similar insti- 
tutions at Rome, Lisbon, and elsewhere on the 
Continent, was founded in 1568, the tenth year of 
Elizabeth’s reign, by William, afterwards Cardinal 
Allen (q.v.), as a house of studies for the English 
clergy abroad, and as a seminary or nursery for 
ecclesiastics destined for the English mission. The 
college was affiliated to the Douay University, 
which had been founded in 1562 by King Philip II., 
in whose dominion the town then was. Allen's 
foundation was supported by pensions from the 
Spauish king and from the pope. The first batcii 
of four missionaries was sent into England in 1574. 
Political disturbances led to the migration of the 
college, in 1578, from Douay to Rheims, where it 
was under the protection of the king of France and 
the Guises. A colony of students from Rheims in 
1578 formed the nucleus of a second college at 
Rome, under the government of the Jesuits; and 
the two establishments together sent into England, 
before 1586, about 250 priests, of whom no less than 
60 suffered death at the hands of the executioner. 
The most flourishing period of Allen’s college was 
that of its sojourn at Rheims (157S-93), though 
before the return to Douay it had begun notably 
to decline. On Allen’s appointment as cardinal in 
1587, and his consequent removal to Rome, the 
college was torn with internal dissensions, studies 
were neglected, and scandals ensued. It was at 
Rheims that the English Roman Catholic version 
of the Bible was begun by Dr Gregory Martin, 
with the assistance of Allen, Dr Bristow, and 
others. The New Testament was printed at 
Rheims in 1582. The Old Testament, also trans- 
lated by Martin, with notes by Dr Worthington, 
was ijot completed and published until 1610 at 
Douay, and hence the version as a whole is 
commonly known as the Douay Bible (see Bible). 
Notwithstanding its many troubles the college was 
able to boast that before its dissolution at the 
French Revolution it had produced more than 30 
bishops and 169 writers, while 160 of its alumni had 
given their lives on the gallows for the papal 
cause. An interesting list of the English Catholic 
books printed at Douay will be found in Duthii- 
lceul’s Bibliographic Douaisiennc. It is said that 
valuable documents from the college archives were 
made into cartridges by the French revolutionary 
soldiers. Some few of the manuscripts, however, 
have found their way into the public library of the 
town, and others are preserved in the archives of 
the Roman Catholic archbishopric of Westminster. 
Among the latter is the greater portion of the 
college Registers or Diaries, the first two parts of 
which were edited by the Fathers of the London 
Oratory in 1878. 

The members were expelled from the college, and 
the property confiscated by the French govern- 
ment, 12th October 1793. A small portion of the 
property which remained unsold was restored to 
air Daniel, the last president, by an ordinance of 
the French king, dated January 25, 1816. But 
further claims for compensation under the terms of 
the treaty of peace were resisted by the British 
commissioners on the ground that the college was 
established for objects directly opposed to British 
law, and was to be regarded as a French rather 
than an English corporation. This decision on 
appeal was confirmee! by a judgment of Lord 
Gifford in the Privy-council, 25th November 1825. 
There is no ground for the common story that the 
sum claimed was expended by the government in 
paying off the debts incurred by the Prince of 


Wales in adorning the Brighton Pavilion. The 
college buildings are now converted into the 
artillery barracks known as Les Grands Anglais. 

On their return to England, the masters and 
students of the college, among whom was Lingard, 
the historian, laid the foundations of a similar 
college at Crook Hall, afterwards transferred to 
Usliaw, near Durham. Another college at Old 
Hall, Essex, was established by refugees partly 
from Douay, and partly from St Omers. 

There was also established at Douay a Scotch 
College. This seminary, originally founded at 
Pont-a-Mousson, in Lorraine, by Dr James Chevney 
of Aboyne, in 1576, was assisted by a pension from 
Queen ‘Mary. After her death it was reduced to 
great straits, and could count only seven members. 
In 1594 it moved to Douav, thence to Louvain, and 
finally was once more transferred to Douay in 1608. 
Clement VIII. placed it under the administration 
of the Jesuits. Hi]) poly to Curie, the son of Mary’s 
secretary, made over to the college by deed of gift 
a large sum of money, providing, however, that in 
case of his country’s return to the Roman religion, 
the foundation should he transferred to St Andrews 
University. Curie became the second rector of the 
college, and died in 1638. The college was closed 
in 1793 by the French government, and turned into 
a prison. It eventually became the mother house 
of a congregation of nuns devoted to education, 
called Les Dames de la Sainte Union. The register 
of the Scotch College, then in the hands of Sir 
Maxwell Witham of Kirkconnell, was in 1889 being 
edited by the Rev. W. Forbes-Leitb, S. J-, for the 
New Spalding Club. 

The English Franciscan friars established at 
Douay a house of their own, which produced 
some men of reputation for learning and piety. 
The English Benedictines did the same. There was 
also a college of Irish ecclesiastics in the town. 
The Benedictines alone retain a footing at Douay 
at the present time. They returned after the 
Revolution to their old buildings, or to a portion 
of them, where they still possess a college for the 
training of English members of the order. 

A curious tract on the history of Allen’s founda- 
tion was written by the Rev. Hugh Tootle, alias 
Charles Dodd, under the title of The History of the 
English College at Douay, by E. C., Chaplain to an 
English Regiment that marched hi upon its sur- 
rendering to the Allies (Lond. 1713). The First 
and Second Douay Diaries of the English College, 
Douay, with an historical introduction by T. F. 
Knox (1S78), has been already referred to. Full 
accounts of the later history will he found in 
Gillow’s Haydoch Papers (1888). Compare the 
Abb6 Dancoisne’s Histoirc dcs Etablisscmcnts rcli- 
gieux briianniques fondes a Douai avant la Re- 
volution Francaisc, and Lc Colldge Anglais pendant 
la Revolution, by the same author. 

Double (Ger. doppelgangcr), a kind of appari- 
tion, a person’s own likeness appealing and usually 
admonishing the beholder of approaching death, "a 
wraith ; or simply implying bilocation, when the 
same person is supposed to he seen by others in two ' 
places at once. See Apparition and the works 
there cited; also Lambertini’s De Beatifications; 
and for a kind of double consciousness, see Pekson'- 
ALITY. Double is playfully applied to either of 
two persons so closely resembling as to be mistaken 
for each other. 

Double Bass (ItaJ. contrabasso or violonc), 
the largest stringed instrument of the violin species. 
Origin ally it had ohly three strings, tuned to 
A, D, G of the bass stave ; but as much of the music 
written for it goes down to E and F below this 
range, a fouvth string is now generally added tuned 
to E below the bass stave. Playing the funda- 
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mental base on which the harmony rests, it is an 
indispensable part of an orchestra, though it is only 
in the 19th century that special parts have been 
written for it. . Formerly its part was simply to 
double, an octave below, the ordinary base of the 
harmony, played by some other instrument, or sung 
by the bass voice. From this probably arose its 
name of double bass. Though a powerful and 
essential orchestral instrument, it, on account of its 
rough tone and difficulty of management, lias not, 
except in very exceptional circumstances, been used 
as a solo instrument. Domenico Dragonetti ( 1755- 
1846) was an unrivalled performer on the double 
bass. 

Double Flowers. See Flower. 

Doubling the Cube was one of three famous 
problems which were discussed by the early Greek 
geometers, the other two being the trisection of 
an angle and the squaring of the circle. There 
are several theories as to how the duplication pro- 
blem originated ; the statements of the ancients on 
this point being quite unsatisfactory. The legend- 
ary origin, told by Eratosthenes* in a letter to 
Ptolemy Euergetes, was that King Minos, when 
lie learned that the dimensions of a tomb for his 
son Glaucus were to be 100 feet each way, com- 
plained of them as too small, and commanded the 
tomb to be doubled and the cubical form to be 
retained. Another legend, also mentioned by 
Eratosthenes, was that certain Delians, in obedi- 
ence to an oracle, attempted to double one of the 
altars, and finding a difficulty in doing so, con- 
sulted the geometers who were with Plato at the 
academy. The duplication of the cube hence came 
to be called the Delian problem. 

In whatever manner the problem originated, it 
was much older than Plato's time, and the first 
contribution to the solution of it was made by 
Hippocrates of Chios. lie showed that the solu- 
tion could be obtained if between two straight 
lines, the greater of which was double the less, 
there could be inserted two mean proportionals ; 
and in this modified form the problem was ever 
afterwards attacked. Solutions were discovered by 
various geometers, Archytas, Memechmus, Eratos- 
thenes, Nicomedes, and others, and an account of 
them will be found in the commentary of Eutocius 
on .Archimedes’s treatise Of the Sphere rind Cylin- 
der. This account is translated into English in 
the Proceedings of the Edinburgh Mathematical 
Society, vol. iv. pp. 2-17. It is often and inaccur- 
ately stated, even in mathematical books, that the 
duplication of the cube cannot be effected by 
geometry. The truth is that it cannot be effected 
by elementary plane geometry, where straight lines 
and circles are the only lines that are employed. 
By the use of the conic sections or several other 
geometrical curves, as well as by mechanical con- 
trivances, the solution can be obtained without 
much difficulty. Nowadays the problem pos- 
sesses only an historical interest, except for those 
persons whom De Morgan calls paradoxers. 

- Doublings, the heraldic term for the linings 
of robes or mantles, or of the mantlings of achieve- 
ments. See Mantling. 

.Doubloon (Span, doblon, ‘double’), a gold 
piece, originally double the value of a pistole, for- 
merly coined in Spain and Spanish America. 
Prior to 1848 it was worth 64s. Sd. The Doblon 
de Isabel, coined in 1848, was till 1868 equivalent 
to 20s. 8d. 

, Doilbs. a department of France, on the eastern 
frontier, adjoining Switzerland and Alsace, has an 
area of 20i0 sq. m. Pop. (1876 ) 306,094; (18S6) 
310,963. It is traversed by the river Doubs (total 
length, 270 miles), a tributary of the Saone, and is 
.separated, on the NW. , from the department of 


Haute Saone by the Ognon (120 miles), also a 
tributary of the Saone. The surface is hilly, espe- 
cially in the SE. , where the Jura Mountains reach 
a height of 4600 feet. The climate is moist and- 
more rigorous than in most similar latitudes. The 
uplands are sparsely inhabited, but the population 
of the fertile river valleys is very thick. Agricul- 
ture has been notably advanced since 1870 ; swamps 
have been drained and waste lands reclaimed, and 
three-fourths of the entire area is now cultivated or 
under wood. TV heat and oats are the chief cereals, 
but the vine and fig-tree also thrive well ; and the 
pasturage is excellent, and rears good breeds of 
horses and goats. In the valleys great quantities 
of butter and cheese are produced. Mines of iron 
are worked, and the manufactures include iron- 
wares, clocks, glass, paper, and pottery. Doubs is 
divided into the four arrondissements of Besancon, 
Baume-les-Dames, Montbeliard, and Pontarlier. 
The capital is Besancon. 

Donee, Francis, an eccentric and learned 
antiquary, born in London in 1757, whose easy 
circumstances allowed him from an early age to 
give himself entirely to his favourite studies. He 
was some time keeper of the MSS. in the British 
Museum, and died 30th March 1834, bequeathing 
his splendid collection of books, MSS., prints, and 
coins to the Bodleian ; his curiosities to Sir Samuel 
Pl. Meyrick ; and his letters and commonplace- 
books to the British Museum, in a chest not to be 
opened till 1 900. Some of his works are of endur- 
ing value from their honesty and learning. Of 
these the chief are Illustrations of Shakespeare 
(2 vols. 1807) and The Dance of Death (1833). He 
contributed to the Archwologia and Gentleman’s 
Magazine, edited two books for the Koxbnrghe 
Club (1822 and 1S24), and assisted in Scott’s Sir 
Tristram, J. T. Smith’s Vagabondiniana (1817), 
and the edition of Warton’s History of English 
Poetry issued in 1824. 

Dongh-lints, small brown cakes, rounded by 
the hand, made of flour, eggs, sugar, and milk, and 
fried or boiled in lard. 

Douglas, the modem capital and principal sea- 
port of the Isle of Man, is so called from its being 
situated near the junction of two streams — the 
Dhoo (black) and Glass (gray). Douglas lies on 
the margin of a highly picturesque bay, on the east 
side of the island, 75 miles NIV. of Liverpool, 46 
W. of Barrow, and 94 NE. of Dublin. From the 
excellence ' of the sea-bathing, and its central posi- 
tion, it has become highly popular as a watering- ■ 
place. The old town, standing on the south- 
western edge of the bay, consists of narrow tor- 
tuous streets, -and presents a vivid contrast to the 
handsome modern terraces and villas which occupy 
the rising ground beyond, and the ground facing 
the north of the bay. It possesses an excellent 
landing pier; another pier and breakwater, con- 
structed of concrete cement blocks, was opened in 
is79 ; the new street and charming promenade 
following the line of the bay is one of its most 
agreeable features. Conspicuous in the centre of 
the crescent of the bay stands Castle Mona, built 
by the fourth Duke of Atliole, but now converted 
into a first-class hotel and winter gardens. The 
Tower of Refuge, a picturesque object, occupies a 
dangerous rock in the southern area of the bay, 
called Conister, and was erected in 1833 for the 
safety of shipwrecked mariners, by the late Sir 
William Hillary, Bart.., who, during his residence 
at Douglas, founded the Royal National Lifeboat 
Institution. Douglas is the principal packet station 
of the island, with a daily service of steamers dur- 
ing the summer months, and possesses tejegraplnc 
communication with England. Pop. (1851) 9SS0; 
(1881) 15,719; (1889) 20,000. 
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Douglas, a small town of Lanarkshire, on 
Douglas Water, 11 miles SSW. of Lanark. It has 
decayed from its former importance, though coal, 
lime, and sandstone are worked in the valley. Of 
the old kirk of St Bride, the burial-place of the 
Douglases till 1701, only the choir and a spire 
remain. Modern Douglas Castle, a seat of the Earl 
of Home, is nearly a mile from the town. It is a 
poor successor to Scott’s ‘ Castle Dangerous,’ now 
represented bv little more than a tower. Pop. 
1262.— The scene of the ‘Douglas tragedy’ is 
Blackliouse Tower, on the Douglas Burn in Yarrow 
parish, Selkirkshire. 

Douglas, The Family of. A legend of the 
16th century told how, in the year 770, a Scottish 
king, whose ranks had been broken by the fierce 
onset of a Lord of the Isles, saw the tide of battle 
suddenly turned by an unknown chief ; how, when 
the victory was won, the monarch asked where was 
his deliverer ; how the answer ran in Erse, Sholto 
Dit-glcts ( ‘ Behold that dark-grav man ’ ) ; and how 
the warrior was rewarded with that Clydesdale 
valley which, taking from him its name of Douglas, 
gave surname to Ins descendants. This fable has 
long ceased to be believed. Equal discredit has 
fallen on the theory which the laborious Chalmers 
advanced in the Caledonia, that the Douglases 
sprang from a Fleming of the name of Theobald, 
who, between the years 1147 and 1164, had a grant 
of lands on the Douglas Water from the Abbot of 
Kelso. What was boasted of the Douglases by their 
historian in 1644 still holds true : ‘ We do not know 
them in the fountain, but in the stream ; not in the 
root, but in the stem ; for we know not who was the 
first mean man that did by his virtue raise himself 
above the vulgar.’ It was thought likely, in the 
beginning of the loth century, that the Douglases 
and the Murrays had come or the same stock, and 
in this old and not improbable conjecture all that is 
known on the subject must still be summed up. 

William of Douglas, the first of the family who 
appears in record, was so called, doubtless, from 
the wild pastoral dale which he possessed. He is 
found witnessing charters by the king and the 
Bishop of Glasgow between 1175 and 1213. He was 
either the brother or the brother-in-law of Sir 
Freskin of Murray, and had six sons, of whom 
Archibald, or Erlienbald, was his heir, and Brice 
rose to be Bishop of Moray 7 . Sir Archibald is 
a witness to charters between 1190 and 1232, 
and attained the rank of knighthood. Sir William 
of Douglas, apparently 7 the son of Sir Archibald, 
figures in record from 1240 to 1273. His second 
son, distinguished in the family traditions as 
William the Hardy, spoiled the monks of Melrose, 
and deforced the king’s officers in the execution of 
a judgment in favour of his mother. He was the 
first man of mark who joined Wallace in the rising 
against the English in 1297. It appears that he 
possessed lands in one English, and in seven 
Scottish counties — Northumberland, Berwick, Edin- 
burgh, Fife, Lanark, Ay r r, Dumfries, and Wigtown. 

The history of his son, the Good Sir James of 
Douglas, is familiar to every 7 one, as Bruce’s greatest 
captain in the long War of Independence (see 
Bruce). The hero of seventy fights, lie is said to 
have won them all but thirteen, leaving the name 
of ‘ the Black Douglas ’—so he was called from his 
swarthy complexion— as a word of fear by which 
English mothers stilled their children. He was 
slain in Andalusia, in 1330, on his way to the Holy- 
Land with the heart of his royal master. The 
‘ bloody heart ’ in the Douglas aims commemorates 
Bruce’s dying bequest to him. His son William 
fell at Halidon Hill ; and the next Lord of Douglas, 
Hugh, brother of Lord James, and a canon of Glas- 
gow, made over the now great domains of the 
family in 1342 to bis nephew Sir William. 


Earls of Douglas.— The Douglases had since 
the time of William the Hardy held the title of 
Lords of Douglas ; but in 1357, Sir William of 
Douglas, who had fought at Poitiers, was made 
Earl of Douglas, and by marriage became Earl of 
Mar. In 1371 he disputed the succession to the 
Scottish crown with liobert II., claiming ns a de- 
scendant of the Baliols and C’omyns. He died in 
13S4. His son James, second Earl of Douglas and 
Mar, the conqueror of Hotspur, fell at Otterburn in 
13S8 ; and as he left no legitimate issue, the direct 
male line of William the Hardy and the Good Sir 
James now came to an end. His aunt had manied 
for her second husband one of her brother’s esquires, 
James of Samlilands, and through her Lord Tor- 
phichen, whose barony was a creation of Queen 
Mary in 1564, is now 'the heir general and repre- 
sentative at common law of the House of Douglas. 

The earldom of Douglas, meanwhile, was bestowed 
on an illegitimate son of the Good Sir James — 
Archibald, Lord of Galloway, sumamed the Grim. 
By his marriage with the heiress of Botlnvell, he 
added that fair barony to the Douglas domains ; 
and having married his only daughter to the heir- 
apparent of the Scottish crown, and his eldest son 
to the eldest daughter of the Scottish kin" he died 
in 1401. His son and successor, Archibald, fourth 
Earl of Douglas, was, from his many misfortunes in 
battle, surnamed ‘The Tineinnn,' — i.e. the loser. 
At Homildon, in 1402, he was wounded in five 
places, lost an eye, and was taken prisoner by 
Hotspur. Next year, at Shrewsbury, he felled the 
English king to the earth, but was again wounded 
and taken prisoner. Repairing to France, lie was 
there made Duke of Touraine, and fell at Verheuil 
in 1424. He was succeeded by his son Archibald, 
who distinguished himself in t he French wars, and 
dying in 1439, was buiied in the church of Douglas, 
where his tomb yet remains, inscribed with his high 
titles of ‘ Duke of Touraine, Earl of Douglas and 
of Longneville, Lord of Galloway 7 , Wigtown, and 
Annandale, Lieutenant of the King of Scots.’ His 
son and successor, William, a boy 7 of sixteen, is 
said to have kept a thousand horsemen in his train, 
to have created knights, and to have afl’ected the 
pomp of parliaments in his baronial courts. His 
power amt possessions made him an object of fear 
to the Scottish crown ; and, having been decoy’ed 
into the castle of Edinburgh by the crafty and 
unscrupulous Crichton, he was, after a hasty trial, 
beheaded, along with his brother, within the walls 
of that castle, in 1440. It was before him that the 
black bull’s head was presented at table, in ‘ token 
of death.’ His Scottish earldom was bestowed on 
his grand-uncle (the second son of Archibald the 
Grim), James, surnamed the Gross, who in 1437 had 
been made Earl of Avondale. His son William 
was, for a time, all-powerful with King James II., 
who made him lieutenant-general of the realm ; 
but afterwards losing the roy 7 al favour, he seems to 
have entered into a confederacy against the king, 
by whom he was killed in Stirling Castle in 1452. 
Leaving no child, lie was succeeded by 7 his brother 
James, who in 1454 made open war against King 
James II., as the murderer of his brother and kins-'" 
man (the sixth and eighth Earls of Douglas). The 
issue seemed doubtful for a time, but the Hamiltons 
and others bein" gained over to the king’s side, 
Douglas fled to England. The straggle was still 
maintained by his brothers. They were defeated 
at Arkinholm (where Langholm now stands), in 
May 7 1455 ; and the earldom of Douglas came to an 
end by 7 forfeiture, after an existence of ninety-eight 
years, during which it had been held by 7 no fewer 
than nine lords. The last earl lived many- years 
in England, leagued himself in 1484 with the exiled 
Duke of Albany 7 , was defeated and taken prisoner 
at Loclnnaben, and died in the abbey of Lindores 
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in April or June 1488. So ended the elder ille- 
gitimate line of the Douglases. 

Earls of Angus. — Meanwhile a younger and 
illegitimate branch had been rising to great power. 
William, lirst Earl of Douglas, while securing the 
earldom of Mar, also secured the affections of 
the young widow of his wife’s brother, Margaret 
Stewart, Countess of Angus and Mar. The issue 
of this amour was a son, George, who in 1389 had a 
grant of his mother’s earldom of Aligns. George, 
fourth Earl of Angus, took part with the king 
against the Douglases in 1454 ; his loyalty was re- 
warded 1 ) 3 ' a grant of their old inheritance of 
Donglas-dale and other lands ; and so, in the phrase 
of the time, * the Red Douglas put down the 
Black.’ The 1 Great Earl of Douglas ’ died in 1462, 
being succeeded l> 3 r his son Archibald, surnamed 
Bell-the-Cat (see James III.), who filled the highest 
offices in the state, and added large! 3 ' to the faniil 3 r 
possessions. He was succeeded b 3 r his grandson, 
Archibald, who in 1514 married the queen-dowager 
of Scotland, Margaret, sister of Henry VIII. of Eng- 
land, and widow of Janies IV. of Scotland. The 
fruit of this marriage was a daughter, Margaret, 
who, marrying the Earl of Lennox, became the 
mother of Henry 7 , Lord Darnle 3 ’, the husband of 
Queen Mary, and father of James VI. The Earl 
of Angus had for a time supreme power in Scotland, 
but in 1528, the y 7 oung king, Janies V., escaped 
from his hands, and sentence of forfeiture was 
passed against Angus and his kinsmen. On James’s 
death in 1542, Angus was restored to his estates 
and honours. He was succeeded by his nephew, 
David, whose son, Archibald, the ‘Good Earl,’ diet! 
without male issue, and the earldom passed to a 
collateral branch. William Douglas of Glenbervie 
became ninth Earl of Angus. 

Marquises and Duke of Douglas, and Lords 
Douglas. — William, eleventh Earl of Angus, his 
grandson, was created Marquis of Douglas in 1633. 
The third Marquis was created Duke of Douglas 
in 1703, and died childless in 1761, when his duke- 
dom became extinct, and his marquisate devolved 
on the Duke of Hamilton, as descended in the male 
line from William, Earl of Selkirk, third son of the 
first Marquis of Douglas. His grace’s sister, Lad 3 ' 
Jane Douglas, born in 1698, and married in 1746 to 
Sir John Stewart of Grandtully 7 , was said to have 
given birth at Paris to twin sons in 1748. One of 
them died in 1753 ; the other in 1761 was served 
heir of entail and provision general to the Duke of 
Douglas. An attempt was made to reduce his 
service, on the ground that he was not the child of 
Lady Jane Douglas ; but the House of Lords, in 
1771, settled the famous Douglas Cause by 7 giving 
final judgment in his favour. He was made a 
British peer in 1790, by 7 the title of Baron Douglas 
of Douglas Castle, which became extinct on the 
death of his son James, fourth Lord Douglas, in 
1857, when the Douglas estates devolved on his 
niece, the Countess of Home. The title of Earl of 
Angus was claimed in 1762, as well by 7 the Duke of 
Hamilton as b 3 7 Archibald Stewart, afterwards Lord 
Douglas ; but neither urged his claim to a decision, 
and the title is still in abe 3 7 ance. The right attached 
to it of bearing the crown of Scotland was debated 
before the Privy-council in 1823, when it was ruled 
that Lord Douglas’s claim to that honour, being 
a claim of heritable right, fell to be decided in a 
court of law. 

Earls of Morton. — Sir Andrew of Dourfas, 
who appears in record in 1248, was apparently 7 a 
younger son of Sir Archibald, or Erkenbald, of 
Douglas, the second chief of the house. His great- 
grandson (?), Sir William of Douglas of Liddesdale, 
the Knight of Liddesdale — as he was called b 3 7 his 
contemporaries, who regarded him as ‘ the flower of 
chivalry ’ — was assassinated in 1353 1)3' his kinsman, 


William, first Earl of Douglas. The grandson of 
his nephew, the scholarly and princely Sir James of 
Douglas of Dalkeith, married a daughter of King 
James I., and in 1458 was created Earl of Morton. 
His grandson, the third earl, d 3 7 ing without male 
issue in 1553, the earldom devolved on his 3 7 oungest 
daughter’s husband, the Regent Morton— James 
Douglas, great-grandson of Archibald Bell-the-Cat 
(see Morton). Aberdonr and some other old 
domains of the family still remain with his successor, 
the Earl of Morton, who, there is eveiy reason 
to believe, descends legitimately in the male line 
from William of Douglas, the great progenitor of 
the race in the 12th century. 

James, second Earl of Douglas and Mar— the 
hero of Otterburn — had an illegitimate son, Sir 
William Douglas of Drumlanrig, whose descend- 
ants were created Viscounts of Drumlanrig in 
1628, Earls of Queensberry in 1633, Marquises of 
Queensberry in 1681, Dukes of Queensberry in 16S3, 
Earls of March in 1697, and Earls of Solway in 
1706. On the death of the fourth Duke of Queens- 
berry in 1810, that title went to the Duke of 
Buccleuch ; the title of Marquis of Queensberjy 
went to the heir male of the family, Sir Charles 
Douglas of Kelhead ; and the title of Earl of March 
went to the Earl of Wemyss. 

In 1646 the third son of the first Marquis of 
Douglas was created Earl of Selkirk. In 1651 
the eldest son of the same marquis was created 
Earl of Ormond, and in 1661 Earl of Forfar. In 
1675 the fourth son of the same marquis was 
created Earl of Dumbarton. In 1641 the second 
son of the tenth Earl of Angus was created Lord 
Mordington. In 1633 Sir Robert Douglas of Spott, 
a descendant of the Morton famil 3 ', was created 
Viscount of Belhaven. Of all these titles, that 
of the Earl of Selkirk belongin'* since 1885 to the 
Duke of Hamilton, and that of Earl of Belhaven, 
survive ; the others are dormant or extinct. 

See the History of the Houses of Dougins and Angus, 
by David Hume of Godscroft ( 1G44, 1 vol. fol. ; reprinted 
in 1748 in 2 vols. Svo) ; and the Douglas Book, by Sir 
William Fraser, prepared from the family muniments 
( 4 vols. 4to, 1885 ). The Douglas cause produced a large 
literature of its own. 

Douglas, Gawin or Gavin, the poet-bishop, 
was the third son of Archibald ‘ Bell-the-Cat,’ 
fifth Earl of Aligns, and was bom about 1474. 
He was educated at St Andrews for the priest- 
hood, and in 1496 was first presented to Mony- 
musk, Aberdeenshire, but ere long was appointed 
to' Prestonkirk, near Dunbar, then called Haueh 
or Prestonhaugh. In 1501 lie was made dean or 
provost of St Giles, Edinburgh, and while holding 
these preferments lie wrote all his poems. From 
tlie marriage of his nephew, the sixth Earl of 
Angus, to the widowed queen of Janies IV., 
Douglas expected rapid preferment ; hut the 
jealousy of the nobility and the Regent Albany 
was such that he was disappointed of the abbacy 
of Aberbrothock and the archbishopric of St 
Andrews, and when, through the influence of the 
queen, lie had obtained the bishopric of Dunkeld 
directly from the pope (January 1515), he was 
imprisoned on an old statute for receiving bulls 
from the pope, and not allowed to be consecrated 
until more than a 3 7 ear after. On the fall of the 
party of Angus, after the queen, stun" by his ill- 
treatment, had flung herself into the arms of 
Albany 7 and determined on a divorce, the bishop 
fled to England to obtain the aid of Henry VIII., 
hut was suddenly 7 cut off at London by the plague 
in 1522, and buried in the hospital church of the 
Savoy 7 . The three extant poems of Gavin Douglas 
are The Palicc of Honour, most likely wntten in 
1501, an allegory of the life of the virtuous man ; 
a translation of the JEncid, with prologues ; and 
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King Kart, an allegory of the human heart in its 
struggle with the temptations of the flesh, not 
printed in its author’s lifetime, nor apparently till 
it appeared in Pinkerton’s Ancient Scottish Poems 
(1780). There is also a minor poem entitled 
Conscience, whose beauties are sadly marred by 
its excessive conceits. Throughout his verse ■ 
Douglas shows his deep indebtedness to Chaucer, 
but his . youthful exuberance of ornament, his 
sense for colour and splendour, and the vigonr 
of his ‘braid and plane’ Scotch dialect, are bis 
own. His JEncid, which lie finished most likely 
about 1513, was the first version of a Latin classic 
published in Britain ; it remains to Gavin Douglas 
no small achievement in the history of English 
literature, that ‘ in a barbarous age he gave rude 
Scotland Virgil’s page.’ His collected works were 
edited by the late Dr John Small (4 vols, Edin. 
1874). See also chap. vii. of the late Dr J. M. 
Boss’s Scottish History ami Literature to the Refor- 
mation (18S4). 

Douglas, Sir Howard, Bart., G.C.B., son of 
Admiral Sir C. Douglas, was born at Gosport in 
1776, and served in Canada (1795) and in two 
Peninsular campaigns, being present at Corunna. 
He was successively governor of New Brunswick 
(1823-29), where lie founded the university of 
Fredericton, of which be was the first chancellor, 
Lord High Commissioner of the Ionian Islands 
(1835-40), and M.P. for Liverpool (1842-46). He 
wrote several treatises accepted as authoritative 
at the time, among which are An Essay on Mili- 
tary Bridges (1816), which is said to have given 
Telford the idea of the suspension principle; a 
treatise on Naval Gunnery (1S19; 5th ed. 1S60, 
reproduced in America, France, and Spain); 
Observations on Carnot’s Fortification; a work 
on the value of the British North American 
provinces (1831); and Naval Evolutions (1832). 
He died 9th November 1861. See Life by S. IV. 
Fullom (1862). 

Dougins, John, Bishop of Salisbury, the son 
of a shopkeeper of Pittemveem, Fifesliire, was bom 
14th July 1721. He was educated at Dunbar and 
Oxford, ordained deacon in 1744, and as an army 
chaplain was at the battle of Fontenoy (1745). 
His after-life is little more than a chronicle of 
his very numerous preferments, which ended 
in his translation to the see of Salisbury in 
1791. He died lStll May 1807. Douglas only 
occasionally resided on his livings. He generally 
spent the winter months in London, and the 
| summer months at the fashionable watering- 
places, in the society of the Earl of Bath, who 
was his great patron. He wrote much, mainly 
controversial : defending Milton fr om Lauder’s 
charge of plagiarism (1750), writing the famous 
Letter on the Criterion of Miracles (1754) against 
Hume, ironical attacks on the Hutchinsonians, 
and political pamphlets. He edited Captain 
Cook's _ journals. See his Miscellaneous Works, 
with Life by Macdonald (1820). 

Douglas, Sir Kobert (1694-1770), a Scottish 
baronet, author of a well-known Peerage (1764). 

Douglas, Stephen- Arnold, American poli- 
tician, was horn at Brandon, Vermont, in 1S13, 
and in 1834 began the practice of law at Jackson- 
ville, Illinois. He was elected attorney -general 
of this state in the same year, member of the 
legislature in 1835, secretary of state in 1840, and 
judge of the supreme court in 1841. He was 
returned to congress in 1S43-44-46, and to the 
United States senate in 1847-52-58. In the lower 
house he advocated the annexation of Texas, and 
of Oregon up to 54° 40' N. lat., and favoured the 
war with Mexico, and in the senate he opposed 
the ratification of the Clayton-Bulwer Treaty, 


and declared himself in favour of the acquisition 
of Cuba, his desire being to ‘make the United 
States an ocean -hound republic.’ On the question 
of slavery he maintained that the people of each 
territory 'should decide whether it should he a 
free state or a slave state ; this was known as 
the doctrine of ‘popular’ or ‘squatter sovereignty.’ 
In 1860 he received the regular Democratic nomin- 
ation for the presidency, the seceding delegates 
nominating John C. Breckinridge. Douglas ob- 
tained 12 electoral and 1,375,157 popular votes, 
as against 180 electoral and 1,860,352 popular 
votes cast for Lincoln, to whom, in the cany days 
of the rebellion, he gave an unfaltering support. 
He died 3d June 1861, at Chicago, where an im- 
posing monument, surmounted by a statue, has 
been erected. See liis Life by Sheehan (New York, 
1860) and Flint (Pliila. 1860). 

Douglas, Sir William I’ettes, P.B.S.A., 
i was horn at Edinburgh, 29th "March 1822. He 
studied in the university there, and was for several 
years engaged in business. As a painter he was 
"mainly self-taught, though he attended the 
Trustees’ Academy for a short time. On fust 
devoting himself to art he practised chiefly as a 
i landscape-painter, hut he soon turned to fignre- 
I subjects, producing' ‘Hudibras and Ralph visit- 
ing the Astrologer’ (1S50), ‘Lovel and the Anti- 
quary’ (1857), ‘The Summons to the Secret 
Tribunal’ (1S60), and ‘The Magic Mirror’ (1872), 
works distinguished by excellent colouring, and 
by especially firm, careful, and refined handling. 
His later years have been entirely devoted- to 
landscape water-colours. He was elected A. B.S.A. 
in 1851, B.S.A. in 1S54, and P.B.S.A., in 1882; 
and lie is represented in the National Gallon- of 
Scotland by ‘The Messenger of Evil Tidings,’ 
‘ The Spell,’ and ‘ The Bibliophilist — David Laing, 
LL.D-’ See Photogravures from the Works of Sir 
W. F. Douglas, with Critical Sketch, by J. M. Gray 
(1883). 

Douglass, Frederick, an American orator, 
was horn at Tnckahoe, near Easton, Maryland, 
in 1817, his father being a white man, his mother 
a negro slave. Permitted to work in a shipyard 
in Baltimore, he in 183S escaped to New York, 
and thence to New Bedford, Massachusetts, where 
his negro employer, who had just -read Scott’s 
Lady of ,tJio Lake, induced him to substitute 
Douglass for the name of Bailey, conferred on 
him hv his mother. In 1S41 he attended an 
Anti-slavery Convention at Nantucket, and spoke 
so eloquently on the subject of slavery that he 
was employed as agent of the Massachusetts 
Anti-slavery Society, and lectured for four years 
with great success. In 3845 lie commenced a 
lecturing tom- in Great Britain, where a contri- 
bution of £150 was made to buy his freedom. 
Returning to America, he established in 1S47 
Frederick Douglass's Paper, a weekly abolition 
newspaper, at Rochester, New Y'ork. He was 
appointed assistant-secretary to the Santo Dom- 
ingo Commission (3871), a presidential elector 
(3872), United States marshal for the District of 
Columbia (1876-SI), and recorder of deeds there 
(3SS1-86). He has published several autobio- 
graphical ivories, including his Life and Times 
(Hartford, 3881). 

Boulton, Sir Henry, the head of the famous 
firm of Lambeth potters, was bora at Lambeth, 
24t,li July 1820, and on attaining his fifteenth 
year entered liis father’s establishment there, 
where he devoted himself to the most technical 
branch of the industry, and worked for many 
years at the potter’s wheel. In 1S46 lie com- 
menced the manufacture of stoneware pipes for 
sewage and drainage, for which a special factory 
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■was erected near Lambeth Palace, and thus 
initiated the substitution of impervious pipes for 
the old flat-bottomed brick drains, with their 
gaping joints ; in 184S drain-pipe works, now the 
largest in the world, were started at Rowley 
Regis, near Dudley, and at present from 25 to 
30 miles of pipes are turned out weekly from 
the various Doulton works. Sir Henry. Doulton, 
however', is chiefly noteworthy as having been 
mainly instrumental in .bringing about the revival 
in art pottery which has since spread into every 
civilised country ; and his firm’s works in art stone- 
ware, silicon, impasto, terra-cotta, faience, and 
Doulton wares, have since 1870 excited the admira- 
tion of critics and gained the liigliest awards of 
judges at every exhibition of note throughout the 
world. He was created a Chevalier of the Legion 
of Honour (1878), and was awarded the Albert 
Medal (q.v.) in 1S85; and in 1S87 he received the 
honour of knighthood, on the occasion of the 
Queen’s jubilee. Besides a staff of over two liun- 
dred_ artists (many of them ladies) in the com- 
modious studios (1882), nearly four thousand per- 
sons are employed by the firm in London, and at 
the works in Staffordshire and Lancashire. See 
Pottery. 

Donne, a village of Perthshire, on the Teith, 
9 miles N)V. of Stirling by rail. Pop. 996. Donne 
Castle, built by Murdoch, Duke of Albany, in the 
early part of the 15th century, is now a magnificent 
and well-preserved ruin. It* is described in Scott’s 
Wavcrlcy, and was reduced to ruins by Hawley’s 
dragoons in 1746. A mile to the west is Deanston, 
with its cotton-mills, long managed by James 
Smith (1789-1S50), notable as an inventor, as the 
promoter of ‘ deep draining and thorough plough- 
ing,’ and as a philanthropist. 

Doill‘0 (Span. Dltcro ), one of the largest rivers 
of Spain and Portugal, rises in the Pico de Urbion 
(7369 feet), in Old Castile, about 30 miles NW. 
of Soria (3445 feet above sea-level). From its 
source it flows south-east to Soria, then winds 
towards the west, and pursues a general westward 
direction till it reaches the Portuguese border, 
when it flows south-west for about 60 miles, 
forming the boundaiy between Spain and Portu- 
gal, and then flows west through Portugal, enter- 
ing the Atlantic below Oporto. Its Portuguese 
tributaries are comparatively small. The total 
length of the river is about 490 miles ; it is 
navigable to Torre de Moncorvo, 90 miles. 

Dove, a river rising 4 miles SW. of Buxton, 
and flowing south and south-east along the borders 
of Derbyshire and Staffordshire to the Trent, 
which it enters at Newton Solney, after a course 
of 45 miles. It was the favourite fishing stream 
of Izaak Walton, who lived here with his friend, 
Charles Cotton ; and it is still beloved of anglers. 
-.-Dovedale is a romantic glen, forming the course 
of the ‘ princess of rivers ’ for 3 miles, between 
Thorpe Mill and Mill Dale, below Alstonfield. It 
is hemmed in by fantastic walls of limestone rock, 
and presents a series of fairy -like combinations of 
rock and wood and water. 

Dove. See Pigeon, Turtle-dove. 

Dove. In Christian art, as early as the 6th 
century, the dove was employed as an emblem of 
the Holy Ghost, of course from the words of Luke, 
iii. 22, which do not, however, state that the Spirit 
descended on our Lord at his baptism in the bodily 
form of a dove, but simply ‘ in a bodily form, as a 
dove’ — i.e. with the fluttering motion of a dove. 
From the dove being also used to symbolise purity, 
it is generally represented white, with its beak and 
claws red, as they occur in nature. In the older 
pictures, a golden nimbus surrounds its head ; the 
nimbus being frequently divided by a cross, either 


red or black. In stained glass windows we see the 
dove with seven rays proceeding from it, terminating 
in seven stare, significative of the seven gifts of the 
Holy Spirit. Holding an olive branch, the dove is 
an emblem of peace. When seen issuing from the 
lips of dying saints and martyrs, it represents the 
human soul purified by suffering. A dove with six 
wings is a type of the Church of Christ ; and when 
so employed it has the breast and belly of silver, 
and the back of gold, two wings being attached to 
the head, two to the shoulders, and two to the feet. 
The pyx containing the host was sometimes made 
in the form of a dove, and suspended over the 
altar ; and the dove is often placed on the covers of 
fonts. In this position it may still be seen in some 
parish churches in England. 

Do've, Heinrich Wilhelm, physicist and 
meteorologist, was born in 1803, at Liegnitz, in 
Silesia, studied at Breslau and Berlin, and in 1845 
became professor of Natural Philosophy at Berlin, 
where he died, 4th April 1879. He laboured suc- 
cessfully in many fields of science, especially optics 
and electricity ; but his greatest services were 
rendered to meteorology, which he did much to 
establish on a scientific basis. He was from 1848 
director of the Royal Meteorological Institute, with 
over eighty stations. To him is due, amongst a 
great variety of optical discoveries, the application 
of the stereoscope to the detection of forged bank- 
notes. Dove was a voluminous writer ; his treatise 
on the Distribution of Heat on the Surface of the 
Globe was published in 1853 by the British Associa- 
tion, and his notable Das Gcsetz der Slitrmc (4th 
ed. 1874) has also been translated. 

Dovecot. The right of erecting and keeping 
dovecots was in England formerly a privilege of 
manors, and was rigorously protected by law ; but 
such exceptional privileges have long been abolished. 
It is enacted by the Scottish statute 1617, chap. 
19, still in observance, that no person shall build a 
dovecot or pigeon-house, either in town or country, 
unless he be possessed of lands or teinds of the 
yearly value of ten chalders of victual, lying within 
at least two miles of it. No person having such 
qualification shall build more than one dovecot 
within the ‘bounds foresaid.’ Dovecot breakers 
are guilty of theft ; and under a rigorous Act of 
1579, a third offence of dovecot breaking was capi- 
tally punishable. See Rankine On Landowncrship, 
p. 129 (1884). 

Dovckie. See Rotche. 

Dover, a Cinque Port and parliamentary and 
municipal borough in the east of Kent, 66 miles 
ESE. of London, and the headquarters of the south- 
eastern district of the British army, is not only 
a charmingly situated watering-place, but, being 
the nearest point of the English coast to France, 
is a seaport of rapidly glowing importance. The 
admiralty pier, begun in 1847, and completed at 
an expense of over £750,000, extends seawards a dis- 
tance of over 1500 feet, forming a harbour of refuge 
with three landing-places, available for vessels at all 
states of the tide. The inner dock was enlarged in 
1874. Dover is the seat of the packet service for 
Calais and Ostend. The fortifications comprise 
Dover Castle, which occupies a commanding posi- 
tion on the chalk cliffs, 375 feet above the level of 
the sea, and still includes some of' the old Saxon 
and Norman work ; Fort Burgoyne on the north 
side of- the town, Archcliffe Fort to the west, ana 
the batteries on the Western Heights, where large 
barracks are situated. - There are also the remains 
of a Roman pharos or lighthouse, and air Earl} Lng- 
lish church, which has been restored. Dover lias a 
new town-hall (1SS3), a museum, a hospital and a 
Jar^e number of churches. It is chiefly dependen t on 
its 'shipping trade and its attraction as a watering- 
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place, but shipbuilding and sail and rope making are 
carried on, and there are also flour and paper mills. 
Formerly it returned two members to parliament, 
but in 18S5 the number was reduced to one. Pop. 
of borough ( 1871 ) 2S,50G ; ( 18S1 ) 28,4S0. Dover is 
well sheltered by the cliffs, and ends landward in 
a charming valley leading to what is known as 
‘The Garden of ‘Kent.’ By the Romans it was 
known as Portus Duris ; the Normans called it 
Dovere; the French, Douvres ; _ whilst in legal 
documents of this day the town is. Dovar, all four 
terms being variations of the Celtic word ‘Dour,’ 
the name of the small river which runs through the 
town. Fortified and walled by William the Con- 
queror, during whose reign it was nearly burned 
down, noted as the place of King John’s submis- 
sion to the pope, besieged by the French, held 


during the Civil War by the parliamentarians, 
threatened by the first Napoleon, and celebrated 
as the headquarters of the Lord Wardens of the 
Cinque Ports (see Cinque. Ports), Dover holds a 
distinguished place in English history. Three sub- 
marine cables connect it with the Continent, and 
here is the entrance to the proposed Channel 
Tunnel (q.v.). 

Dover, (1) the capital of Delaware, U.S., on 
Jones’s Creek, 48 miles S. of Wilmington by rail. 
It has a state-house, and several factories for 
canning fruit. Pop. (1S80) 2811. — (2) The oldest 
town of New Hampshire, founded in 1623, is situ- 
ated on the Cocheco River, 68 miles N. by E. 
of Boston by rail, and has large cotton-mills and 
print-works, besides manufactures of boots and 
shoes, woollens, and iron. Pop. (1880) 11,687. 

Dover, Robert (1575-1641), the father of 
Athletic Sports (q.v.) in England, about the year 
1604. 

Dover, Strait of (Fr. Pas dc Calais), the 
channel between England and France, connecting 
the English Channel and the North Sea, whose 
tides meet here. It is 18 to 25 miles broad, and 
6 to 29 fathoms deep. On 24tli August 1875, 
Captain Webb accomplished the wonderful feat of 
swimming from Dover to Calais in 21f hours. 
See Channel (English). 

Dorercourt. See Harwich. 

Doveron. See Deveron. 

Dover’s Powder was first prescribed l»y 
Thomas Dover, M.D. (1660-1742), who in 1709, 
whilst captain of a privateer, took Alexander 
Selkirk off from Juan Fernandez. The powder is 
prepared by mixing powdered ipecacuanha loot, 
1 part; powdered opium, 1 part; and sulphate of 
potash, 8 parts. The whole is thoroughly mixed, 
and the ordinary dose is from 5 to 10 grains. 
Occasionally, saltpetre is added. It is a most valu- 
able medicine, and acts as a sudorific, increasing 
the proportion of sweat or sensible perspiration. In 
feverish conditions, where there is the dry furred 
tongue, and the dry skin, and the brain out of 
order, Dover’s powder is reckoned to prove in- 
jurious; but where the tongue is moist and soft, 
the skin moist and soft, and the brain comparatively 
unaffected, Dover’s powder is of great service. In 
heartburn 3 to 4 grains will often give relief. 

Dovrcfjeld, part of the mountainous plateau 
of Norway, connecting the Kiolen Mountains with 
the Jotun Fjelde, lies between 63° and 62° 40’ N. 
lat. The average elevation ranges from 2650 to 
3600 feet ; the highest point is Snehmtten, 7566 feet 
The main road from Christiania to Throndhjem 
crosses the Dovrefjeld by a pass 3445 feet above 
sea-level. 

Dow, or Dou, Gerard, Dutch gc/irc-painter, 
was bom at Leyden on 7th April 1613. He studied 
under Bartolomeus Dolendo, an engraver, and 


Pieter Kouwenhoven, a glass-painter, and at the 
age of fifteen entered the school of Rembrandt. 
The influence of the last-named master is very 
visible in his Arundell picture of a scene from the 
life of Tobit. At first he mainly occupied him- 
self with portraiture, but lie soon turned to genre, 
treating, with extreme care, familiar subjects, 
small m scale, with few figures, and with little 
dramatic action. The most insignificant incidents 
of daily life were precious to Dow, and were deline- 
ated with the utmost delicacy, neatness, and care. 
The richness, transparency, vigour, and harmony 
of his colouring are beyond all praise, but his touch 
is minute, his way of work a little trivial, and 
wanting in the largeness and breadth which dis- 
tinguish the productions of the greater genre- 
painters of Holland. His works, of which about 
200 have been catalogued, arc in all the great 
European collections. His own portrait, that of 
his wife, and ‘ The Poulterer’s Shop,’ are in the 
National Gallery, London; his celebrated ‘Dropsical 
Woman’ (1663) is in the Louvre, along with ten 
other examples of his art ; the Amsterdam Museum 
contains five of his works, and the Dresden Gallery 
no fewer than sixteen. Dow died at Leyden in 
1675. 

Dowager (Fr. douairidre, from donat'rc, 
‘dowry’), a widow with a dower; but commonly 
the title is applied only to the widows of persons 
of high rank. For queen-dowager, see Queen. 

Dowdell, Edward, was born, in Cork in 1S43, 
and was educated at Queen’s College there, and at 
Trinity College, Dublin, where his course was re- 
markably distinguished. In 1867 he took by com- 
petition the professorship of Oiatory at Dublin 
University, which he exchanged soon after for that 
of English Literature. Dowden has contributed 
many able articles to the leading magazines, and 
has proved himself a profound Shakespearian, and 
a critic of uncommon insight and capacity, by his 
Shahspcrc : A Study of his Mind and Art (1875), 
the invaluable Shakespeare primer (1877), Studies 
in Literature: 17S9-1877 (1878), Southey (1879) 
in the 1 English Men of Letters ’ series, and Tran- 
scripts and Studies (1S88). In 1876 he published a 
volume of fair poems, and in 1888 his authoritative 
Life of Shelley. 

Dower. See Husband and Wife. 

Dowlais. See Merthyr-Tydvil. 

Dowlas, a kind of coarse, strong, unbleached 
linen, used in England more than in Scotland for 
sheets and pillow-cases. In both countries it is 
made into aprons for joiners, housekeepers, and 
others, and it is still to some extent used by work- 
ing-people for shirts. It is a plain fabric, and is 
manufactured largely at Knaresborougli, in York- 
shire, at Dundee, Kirkcaldy, and other places in 
Scotland. Since the introduction, of calico, the 
home demand for dowlas has very much diminished. 

Dowlatabad. See Daulatabad. 

Down, ' a maritime county of Ireland, in the 
south-east of the province of Ulster, 50 miles long 
(NE. to SW.) and 35 broad (NW. and SE.). 
Area, 612,399 acres; pop. (1841) 368,143; (1881) 
272,107. It has a coast-line of 67 miles, .or 139 
by the inlets and isles off its shores. It lias 
four spacious inlets : Belfast Lough, Strangfonl 
Longli, Dundram and Carlingford Bays. The 
Mourne Mountains cover 90 sq. in. in the south, 
and rise in Slieve Donald to 2796 feet. The other 
parts of County Down are mostly undulating and 
hilly, with plains and fine' meadows along the 
rivers. The chief rivers are the Upper Bann and 
the Lagan. The Newry Canal admits vessels of 50 
tons, and with the Ulster Canal opens communica- 
tion through almost all Ulster. Nearly one-half 
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of the entire area is under cron, mostly oats, pota- 
toes, turnips, wheat, flax, and barley. Many pigs, 
horses, and cattle are reared for export. The chief 
manufacture is linen, especially the finer fabrics, as 
muslin, woven in the houses of the small farmers, 
but hosiery, leather, salt, thread, and woollens are 
also made ; and these, with corn, butter, pork, and 
hides, are the chief exports. Down is among the 
best cultivated of the Irish counties, and lias more 
resident gentry (almost all Protestants, of English 
and Scotch descent) than any other Ulster county. 
Of its population, over 40 per cent, are Presby- 
terians, and nearly 30 per cent. Roman Catholics, 
while about 23 per cent, are Episcopalians. It 
contains 70 parishes, and since 1885 sends four 
members to parliament, besides one for the borough 
of Newiy. The chief towns are Downpatrick, 
Newry, Newtownards, Banbridge, Lisburn, Holy- 
wood, and Donaghadee (with part of Belfast). 
County Down contains many ancient remains, as 
raths, round towers, castles, and abbeys. On the 
top of Slieve Croob (1755 feet) are twenty-three 
stone cairns, one being 54 feet high. See Alex. 
Knox, History of County Down (Dublin, 1875). 

Downham Market, a town of Norfolk, on 
the right bank of the Ouse, in a flat fen country, 
11 miles S. by W. of Lynn by rail. Pop. 2631. 

Downing street, a short street in Whitehall 
( named after Sir George Downing, secretary to the 
Treasury in 1667), where are the Colonial and 
Foreign Offices, with the official residence since 
1735 of the First Lord of the Treasury. Here 
cabinet councils are held, hence the term is some- 
times employed for the government in office. 

Downpatrick, or simply Down, the capital 
of County Down, situated near the influx of the 
Quoyle into the south-west end of Lough Strang- 
ford, 27 miles SE. of Belfast, and 140 NNE. of 
Dublin by rail. Downpatrick takes its name from 
St Patrick, and is the seat of the diocese of Down, 
which was united with that of Dromore in 1842. 
It returned a member to parliament till 1885. 
Vessels of 100 tons reach the quay a mile from 
Downpatrick. Its chief manufacture is sewed 
muslin. Pop. (1871) 3621 ; (1S81) 3419. 

Downs (Fr. dunes, from the root dun, ‘a hill,’ 
common to the Teutonic and Celtic languages ), a 
term applied, like denes in Norfolk, to hillocks 
of sand thrown up by the sea or the wind along 
the sea-coast (see Dunes, Drift). It is also 
a general name for any undulating tract of up- 
land too light for cultivation, and covered with 
short grass. It is specially applied to two broad 
ridges of undulating hills south of the Thames, 


beginning in the middle of Hampshire, and running 
eastward, the one (the North Downs) through the 
middle of Surrey and Kent to Dover (about 120 
miles), and the other (the South Downs) through 
the south-east of Hampshire and near the Sussex 
coast to Beachy Head (about 80 miles). Between 
the two ranges lies the valley of the Weald, from 
which the chalk strata have been removed by denu- 
dation. Towards the Weald, the descent from both 
Downs is rapid, and presents cliffs as of a sea- 
margin ; while the opposite slopes are gradual. 
The highest point of the North Downs is Botley 
Hill (880 feet) ; and of the South Downs, Ditchling 
Beacon (85S). These uplands are covered with fine 
short pasture, which, from its aromatic quality, 
forms excellent feeding-ground for the famous 
Southdown sheep. 

Downs, The, a roadstead for shipping off the 
east coast of Kent, opposite Ramsgate and Deal, 
between North and South Foreland, and protected 
externally by the Goodwin Sands— a natural break- 
water with 1 to 4 fathoms water, and often partly 
dry at low tide. This large natural harbour of 


refuge is 8 miles by 6, with an anchorage of 4 to 12 
fathoms. It is unsafe only in south winds. The 
Small Downs, an appendage of the Downs proper, 
lies inside the Brake Sand, lias from 24 to 5 fathoms 
water, and is about 2 miles wide. The obstinate 
but indecisive battle of the Downs was fought in 
June 1666, between the- English under Monk, and 
the Dutch under De Ruyter, De Witt, and Van 
Tromp. See also Blake ( Robert ). 

Dowiltoil, a town of Wiltshire, on the right 
bank of the Avon, here split into three branches, 
6 miles SSE. of Salisbury. It has an Early English 
market-cross, a cruciform church, and a singular 
earthwork (the Moot); whilst 2 miles north is 
Trafalgar House, presented in 1814 by the nation 
to Lord Nelson’s brother and successor. For the 
agricultural college (1880), see Agriculture. 
Pop. of parish, 3378. 

Doxo'logy (Gr., ‘a praising’), an exclama- 
tion or prayer in honour of the majesty of God, such 
as Paul uses at the close of his epistles, and some- 
times even in the middle of an argument (Rom. 
ix. 5). The hymn of the angels (Luke, ii. 14) is 
also called a doxology by the Christian church ; 
so likewise are the close of the ‘ Lord’s Prayer ’ 
and the ‘ Trisagion ’ (‘Holy, holy, holy’). The 
so-called ‘ Greater Doxology,’ which is simply an 
expansion of the angelic hymn, in the Roman 
liturgy is placed immediately after the beginning of 
the Mass, and in the English Prayer-book at the 
close of the communion office. It commences with 
the words, Gloria in cxcelsis Deo ( ‘ Glory to God in 
the highest ’ ). The Lesser Doxology, ‘"Glory be to 
the Father, and to the Son, and to the Holy Ghost, 
as it was,’ &c. , is repeated at the end of each psalm 
in the service of the Roman and Anglican churches. 
The Greater Doxology is of Eastern origin, and is 
first met with, though not in its final form, in the 
seventh book of the Apostolic Constitutions (q.v.), 
where it is described as the ‘ morning prayer ; ’ but 
it is probable that this, as well as the Lesser 
Doxology and the ‘ Trisagion,’ came into use at a 
much earlier date, as the Scriptures began to cir- 
culate among the churches, the ‘ Trisagion ’ ( cf. 
Isa. vi. 3 ) being presumably the earliest. The origin 
of the Lesser Doxology (perhaps traceable to 
Matt, xxviii. 19) is the most obscure, and it is only 
certain that its present form is the result of the 
Arian controversy, the second clause having been 
unknown in Christendom for several centuries. 

Doyle, Sir Francis Hastings, poet, was born 
at Nunappleton, near Tadcaster, August 22, 1810. 
He was educated at Eton, and Christ Church, 
Oxford, and took a first-class in classics in 1831. 
He was called to the bar, but his devotion to poetry 
and his innate love of horses and horse-racing were 
hardly consistent with success as a barrister. He 
succeeded his father as second baronet in 1839, held 
lucrative offices in the Customs, and filled for ten 
years (1S67-77) the chair of Poetry at Oxford, to- 
gether with an All Souls’ fellowship. In 1886 he 
published his Reminiscences and Opinions, 1813- 
18SS, which revealed its author’s genial humour, 
broad sympathies, and liberal culture. Doyle died 
June S, 1888. His two series of Oxford lectures he 
published in 1869 and in 1S77 ; his volumes of verse 
were Miscellaneous Verses (1841), Two Destinies 
(1844), and the Return of the Guards, and other 
Poems (1866). By his ‘ Birkenhead,’ ‘ The Private 
of the Buffs,’ ‘ The Red Thread of Honour,’ ‘ The 
Saving of the Colours,’ and ‘Gordon,’ he made 
himself in an especial sense the laureate of English 
heroism. 

Doyle, Richard, caricaturist, was born in 
London in 1824, second son of John Doyle (1/Jy- 
1868), who was himself a celebrated caricaturist, 
under the signature H. B. He received instruction 
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in art from Iris father, and became a contributor to 
Punch, the current design on tiie cover being from 
his pencil, and furnished its pages with the well- 
known sketches of ‘Ye Manners and Customs of 
ye Englvshe.’ In 1830 his connection with Punch 
ceased, owing to its criticisms of the Roman 
Catholic Church, of which he was a member, and 
he afterwards employed himself in the illustration 
of books. Among his works of this nature may 
be mentioned the Adventures of Brown, Jones, and 
Robinson, and the illustrations to the Ncwcomcs, 
the Scouring of the White Horse, to Leigh Hunt’s 
Jar of Honey, aud Ruskin’s King of the Golden 
River. He contributed ‘ Sketches of Modern 
Society ’to the CornliiU Magazine, and published 
a Christmas book for 1869, called In Fairy Land. 
Doyle drew with care, accuracy, and skill thou- 
sands of animated little figures, and his caricatures 
are all distinguished by the most genial humour, 
and the most graceful' drawing. He was also a 
clever painter in water-colours, and his work in this 
medium was frequently exhibited at the Grosvenor 
Gallery. He died December 11, 1S83. 

Doxy , Rv.vxu-.uit , a learned. Orientalist, was bom 
February 21, 1820, at Leyden. He studied at the 
university of his native city, and devoted himself 
especially to oriental studies. In 1844 he entered the 
MSS. Library, and in 1850 he was appointed ex- 
traordinary, and in 1837 ordinary professor of His- 
tory at Leyden. He died 29th April 1S83. His fame 
rests chieily on his valuable works on the history of 
Spain under the Moorish domination. His Histoirc 
dcs Musidmans d'Espagnc (4 vols. Leyden, 1861} 
is a brilliant model of what a history should be, in 
style, arrangement, and matter. Equally import- 
ant is his earlier work, Hechcrchcs sur VHistoirc 
politique ct attentive dc VEspagnc pendant le Moycn 
Age ( 1849), of which a second edition, enlarged and 
completely recast, was published in 1860, and a 
third in 1881. In this Dozy exposed the gross and 
wilful corruptions of the monkish chroniclers, and 
destroyed many popular illusions based upon the 
Poem and Chronicle of the Cid; with much learning 
there is here, however, a tendency to pedantic hyper- 
criticism, and an exaggerated contempt for his pre- 
decessors. His most important philological work 
is the Supplement mix Dictionnaircs Arabcs (2 vols. 
1877-81 ), which contains a vast number of rare and 
technical Arabic words, collected in the course of 
extensive reading, and explained with his usual 
learning. His other publications are the Historia 
Abbadidarum (1852), and editions of Al-Marraku- 
shi’s History of the Almohadcs ( 1847 ; 2d ed. 18S1 ), of 
Ibn-Badran’s Historical Commentary on the Poem' 
of Ibn-Abdun (1848), and of Ibn-Adhari’s History 
of Africa and Spain (1848-52); Al-Maklcari, 
Analectes stir VHistoirc ct la LitUraUirc dcs Arabcs 
d’Espagnc (1855-61); II cl Islamismc (Harl. 1863; 
French trans. 1879) ; and a speculative treatise 
entitled Die Isracliten su Mehta (1864). He also 
assisted in the editing of some of the valuable texts 
of the Brill press, and in collaboration with Pro-, 
fessor de Goeje, brought out an edition and trans'- 
lation of Al-ldrisi’s Description de VAfrique ct de 
I’Espagnc { 1866). 

Dracaena. See Dragon-tree. 

Draclienfcls ( ‘ Dragon’s Rock’), a peak of the 
range called the Siebengebirge, on the right bank 
of the Rhine, 8 miles SE. of Bonn, and has an 
elevation of 1056 feet. Its top, which commands 
a glorious prospect, may be gained by a mountain 
railway (1883). 

Drachma, Drachji, Dram. The drachma 
was a silver. coin, the unit of the money-system 
in ancient Greece. It varied in value in different 
parts of Greece and at different times, hut always 
remained the OOOOtli part of the talent, and the 100th 


part of the mina, and was divided into six ohols. 
The Attic drachma is estimated as equivalent to 
pjd. of our money — very nearly a French franc. 
The drachma (originally ‘a handful’) was also the 
name of a weight, and 100 drachmas made a mina 
(nearly 1 lb.) in weight, as in money. The unit 
jn the monetary system of modern Greece, since 
1833, is also called a drachma, which is divided 
into 100 lepta, and in 1807 was made equal to the 
franc of the Monetary League, although since the 
renewal of the forced paper currency in 1885 it has 
been worth only about 84d. The modem Greek 
weight called drachma is equal to ■} oz. avoirdu- 
pois. In the British system of weights there 
were, till recently, two drachms or drams; the 
avoirdupois, equal to -,V oz., and the apothecaries’ 
(not now used ), equal to £ oz. See Dirhem. 

Draco (Gr. Dralcon), an Athenian lawgiver and 
avclion, who, in the year 621 ii.c., was appointed 
to draw up new laws for the disordered state. 
These, however, effected little change in the form 
of the state ; hut by being committed to writing, 
put an end to tlie arbitrary administration of 
justice cm. the part of the arclums, and resulted in 
•the establishment of a court of appeal — that of the 
Eplietae. Draco's legislation had a beneficial and 
permanent effect uporr the political development of 
Athens. The extraordinary severity of these laws, 
however, which punished the slightest theft, or 
even laziness, with death, no less than sacrilege, 
murder, and treason, caused them to be often 
neglected, and made them so hated, that Solon 
was appointed to draw out a new code of laws 
(594). These were termed nomoi, as opposed to the 
thesmoi of Draco. Solon, though he softened their 
severity in most instances, retained that law which 
punished a murderer with death. Draco at a later 
period went to zEgiua, where, after having intro- 
duced his laws, he is said to have been stilled in 
tlie tbeatve by the garments thrown upon him as 
a mark of respect by tlie people. The severity of 
his laws gave rise to a pun by Herodicus, who 
declared that Draco’s laws were those of a dragon 
(Gr. dralcon) and not of a man. Hence also 
originated the metaphorical remark of Demades, 
‘ that they were written not in ink but in blood.’ 
Extremely severe and sanguinary laws are still 
called Draconic. 

Dr ICO, a constellation in the northern hemi- 
sphere. The star y Draconis, a bright star nearly 
in tlie solstitial colure, was used in determining 
the coefficient of aberration of the fixed stare. 

Dracontium, a genus of Aracere, of which one 
West Indian species, D. polyphyllvm, has a medi- 
cinal history and repute similar to that of Green 
Dragon (see Dragon, Green). The poisonous 
tubers yield starch on washing. 

Draft, a written order for the payment of 
money. It is properly distinguished from a hill 
by being addressed by tbe drawer, . not to liis 
debtor, but to his agent, servant, or correspondent. 
This distinction is, however, little attended to. 

Drag, a mechanism for slackening tbe speed of 
carriages, by operating on one or more of tbe 
wheels. The form of drag best known to old 
travellers by coach was that of the ‘ shoe,’ a hollow 
piece of iron attached by a chain to the carriage, 
which being put below one of the hind wheels 
partially reduced the vehicle to the nature of a 
sledge; by which dragging process the carriage 
was suitably retarded on going down hill. As the 
shoe-drag required to be applied and removed with 
some inconvenient detention of the vehicle, a step 
was made in advance when a method of retarding 
a wheel without detention was discovered. This 
new process, which is known as the patent drag. 
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consists of a connected piece of mechanism, alto- 
gether operated upon by the driver without moving 
from his seat. A handle affects a series of rods 
and levere by which a block is pressed against 


each of the two bind wheels, so as to slacken 
their motion. Such is the kind of drag now 
•very generally attached to cabs and gentlemen’s 
private carriages. It is of French origin. In the 
case of vehicles used for heavy loads, the levers are 
worked by a handwheel and screw instead of a 
handle. Tram-cars have four shoes applied to as 
many wheels by a system of level's moved by a 
handwheel and chain, and locked by means of a 
ratchet and catch. In addition, tram-cars have 
now an emergency brake, worked by a compressed 
spiral spring, which can be released by touching 
a catch with the foot. See Brakes. 


to foreigners. The dragoman is, however, much 
more than the Italian ciccrouc, or the French com- 
missionaire or valet clc place. In Syria, for example, 
lie is a contractor for the management of expedi- 
tions, and undertakes to solve all the difficulties 
that arise between the traveller and the natives. 
The dragomans attached to embassies have special 
privileges. ‘ Student-dragomans ’ is a term some- 
times given to 'student-interpreters ’ preparing for 
the consular service in the East. See CONSUL. 

Dragon, ( 1 ) a name surviving from mythology 
and imaginative beast-lore, as the scientific title 
of a genus of arboreal lizards, of which the most 
familiar is Draco volans. The genus is especially 
remarkable for the extension of the skin of the 
sides on the prolonged posterior ribs. A parachute 
is thus formed which enables these ‘ dragons ’ to 
take rapid swoops from branch to branch. The 
tail is very long ; the skin of the throat forms a 
loose wattle ; the colours are particularly brilliant. 
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Fringed Dragon [Draco Jhiibriatus). 

There are several species inhabitants of the East 
Indies, not including Ceylon. — (2) The term dragon 
has also been applied in modern times to a large 
lizard ( Thorictis draccena) found in Brazil and 
Guiana. It attains a length of 3 feet, most of 
which goes to the tail. Tejus and Ameiva are 
allied genera. — (3) The ^ancient myths might to 
some extent be rehabilitated in the application 
of the term ‘dragon’ to some of the extinct 
saurians. See Lizard, Reptile. 

Dragon, in Mythology. In the mythical his- 
tory and legendary poetry of most , nations, the 
dragon holds a prominent place as the embodi- 


ment of the antagonistic and hostile principle 
as it has opposed itself to man from the earliest 
period in the world’s history. In other words, the 
dragon is the emblem of all that is obstructive; 
loathsome, and horrible in nature, the ideal of the 
spirit of evil which is in opposition to the order, 
harmony, and progress of the human race. On 
the other hand, in both China and Japan, the 
1 Bob-tailed dragon ’ is an exception, where he 
is regarded with veneration. ‘His fidelity as a 
friend,’ says Mr Conway in his Demonology and 
Devil Lore (i. 105), ‘led to the ill return of an 
attack by which his tail was amputated, and ever 
since his soured temper has shown itself in raising 
storms. When a violent tempest arises, the Can- 
tonese say “the bob-tailed dragon is passing,” in 
the same proverbial way as the Aryan peasantries 
attribute the same phenomenon to their storm 
gods.’ But this favourable aspect of the dragon is 
the exception. Again, whilst the serpent seeks the 
attainment of its object by cunning and deceitful 
artifices — crawling on its belly, ancLalways assum- 
ing ostensibly characteristics the very opposite of 
its own — the dragon proceeds openly to work, run- 
ning on its feet, with expanded wmgs, and head 
and tail erect, violently and ruthlessly making 
onslaught on its victim, spouting fire and fury from 
both mouth and tail, and wasting and devastating 
the whole land. Hence, as the universally recog- 
nised enemy of mankind, the overthrow of the 
dragon was made to figure as one of the greatest 
exploits of gods and heroes. As the highest ideal 
of human strength and courage, the task properly 
fell to Hercules ; but it was not confined to liini, 
for we find both Apollo and Perseus represented as 
dragon-slayers. In the Vedic mythology the dragon 
Vritra, the god of evil and darkness, is in antagon- 
ism to India, the god of light and good. From 
legendary poetry, the dragon passed into art, some 
of the earliest efforts of which probably consisted 
in depicting it on the shield or carving it for the 
crest of a conqueror’s helmet. The dragon does 
not seem to have been a native emblem with the 
Romans, and when they ultimately adopted it as a 
sort of subordinate symbol, the eagle still holding 
the first place, it seems to have been in consequence 
of their intercourse with nations either of Pelasgic 
or Teutonic race. Amongst all the new races 
which overran Europe at the termination of the 
classical period, the dragon seems to have occupied 
nearly the same place that it held in the earlier 
stages of Greek life ; in modern Greek folk-tales, 
the dragon is specially prominent. For the story 
of Cadmus and the dragon’s teeth, see Cadmus. 
In the Nibehtngcn Lied, we find Siegfried killing 
a dragon at Worms ; and the contest of Beowulf 
(q.v.), first with the monster Grendel, and then 
with the dragon, forms the principal incident 
in the curious epic which bears the name of 
the former. Even Thor himself was a slayer 
of dragons (Grimm, Deutsche Mythologic, ii. 
C53). Among the Teutonic tribes which settled 
in England, it was from the first depicted on their 
shields and banners, and most of the dragon myths 
of Great Britain were no doubt importations brought 
over by early colonists — the celebrated Lambton 
worm being a survival of an Aiyan superstition. 
The Anglo-Saxon wyrm meant equally dragon, 
serpent, and worm ; and in such names as Ormsbv, 
Ormskirk, we have reminiscences of the ‘laiclly 
[loathly] worm ’ of the old ballads. As a device, 
the dragon appears to have been the standard 
of the West Saxons, and of the English previous 
to the Norman Conquest. It formed one of the 
supporters of the royal arms home bv all our 1 udor 
monarchs, with the exception of Queen T y la ’y ’ 
who substituted an eagle. Several of the Pianta- 
<renet kings and princes inscribed the figure ot a 
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dragon on their banner and shields. Peter Lang- 
tofie says, at the battle of Lewes, fought in 12G4, 

‘ the king schewed forth his schild, his dragon full 
austere.' Amongst the Celts, it was the emblem 
of sovereignty, and as such home as the sovereign’s 
crest. Lord Tennyson’s Idylls have made every 
one familiar with ‘ the dragon of the Great Pen- 
dragonshin,' blazing on Arthur’s helmet, as he rode 
forth to Jus last battle, and ‘ making all the night a 
stream of fire.’ 

The fiery dragon, or fire-drake, and the flying 
dragon in the air, were meteoric phenomena, of 
which we have frequent accounts in old books, and, 
indeed, as Brand remarks, ‘ the dragon is one of 
those shapes which fear has created to itself,’ and 
which appeals in circumstances, and clothes itself 
in forms, as various as our fears. 

Of the two Hebrew words translated dragon in 
the authorised version of the Old Testament, one 
obviously means a serpent ; while the dragon in 
Bel and the Dragon is a monster. The dragon of 
the Apocalypse is identified with the old serpent, 
the devil. In Christian art, the dragon is the 
emblem of sin, the usuaf form that is given to it 
being that of a winged crocodile. It is often re- 
presented as crushed under the feet of saints and 
martyrs, and other holy personages. Sometimes 
its prostrate attitude signifies the triumph of 
Christianity over paganism, as in pictures of St 
George (see George, St), St Michael, and St Syl- 
vester ; or over heresy and schism, as when it was 
adopted as the emblem of the Knights of the order 
of the Dragon in Hungary, which was instituted 
for the purpose of contending against the adherents 
of John Huss and Jerome of Prague. 

The dragon is often employed in heraldry, and 
figures of the heraldic dragon vary considerably 
according to the fancy of the draughtsman. The 
chief characteristics are the head of a wolf, the 
body of a serpent, four eagles’ feet, bat-like wings, 
and barbed tongue and tail. An animal so repre- 
sented is said to be dragon lie. See Griffin. A 
dragon without wings is called a lindworm, or lint- 
worm, which Grimm (Deutsche Mylhol. ii. 652) ex- 
plains to mean a beautiful or shining worm. It 
should be noted that in some of the older treatises 
on natural history full descriptions of the dragon 
occur, the belief in its actual existence having been 
a widespread belief. Two of the ablest scientific 
writers of the 16th century, Conrad Gesner, professor 
of Natural History at Zurich, and Aldrovandi, the 
Pisan professor, have given elaborate descriptions 
of the dragon. In ancient mythology the task of 
drawing the chariot of the night was assigned to 
dragons, on account of their supposed watchfulness; 
and in devising loathsome ingredients for the 
witches’ mess, Shakespeare ( Macbeth , IV. i.) speaks 
of ‘ the scale of dragon,’ alluding to the horror in 
which this mythical being was held. 

Drn gon, Green ( Arum (Dracunculus) vul- 
garis), an Araceous plant, with spotted petioles 
and handsome lobed leaves, and dark-coloured 
fetid flow eis, is common in Greece and other 
countries of southern Europe, and is occasionally 
to be seen in gardens. The loot-stock is acrid, 
emetic, and was formerly of medicinal repute in 
the treatment of piles; also (apparently for no 
better reason than the doctrine of signatures could 
draw from the spotted stems) in the treatment of 
snake-bites. 

DragOliet ( Cullionymvs ), a genus of spiny- 
rayed bony fishes near the Gobies (q.v.), remark- 
able for having the gill-openings reduced to a small 
hole on each side of the nape, and the ventral fins 
placed under the throat, separate, and larger tlinn 
the pectorals. The species are numerous, widely 
distributed in the temperate seas of the Old World, 


and generally finely coloured. The Gemmeous 
Dragonet (C. lyra) of the British coasts— called 
Goivdic ( gated . , ‘gold’) in Scotland— is a fish about 
10 or 12 ‘inches long, of a prevailing yellow colour 








Gcnmieoiis Dragonet ( Cu.lUonym.us lyra). 

varied with spots of brown. At the reproductive 
season the male becomes very gorgeously adorned 
with blue and a inlet spots and stripes. This fish is 
also called Skulpin or Sculpin — a name given in 
America to a marine bull-head or coitus. 

Dragon-fly, a name applied to the members of 
a large family (Libellulidnj) of orthopterous insects, 
in the subdivision technically known as Pseudo- 
neuroptera. They are very frequently referred to 
under the title Odonata. * They are well-known 
insects, conspicuous in their large size, brilliant 
iridescent .colouring, and rapid, restless flight. 
The slender grace of some forms, especially when 
half-concealed by the drapery of the wings, has 
suggested their French title of demoiselles, while 
the Germans hint at a similar comparison in call- 
ing them leasscrjungfcrn. None the less do they 
deserve our English name, for they are indeed the 
dragons and tyrants of the insect world. 

Structure . — The body ‘is long and lank; the two 
pairs of wings are large and almost equal; the head 
is freely movable upon the thorax ; the eyes are 
usually very large, and are associated with eye- 
spots ;* the 'mouth organs, overlapped by a large 
upper lip, are very strong, and remarkably adapted 
for the capture and mastication of other insects. 

Habit . — The dragon-flies live near water, in 
which they spend their early life. During the day 
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Dragon-fly and Nymph ( Lihcllula (leprcssa . ). 

they .are ceaselessly active, poising in the air with 
very rapid vibrations of their wings, or darting 
over the pools indeed like ‘ living flashes of light.’ 
They rest upon bushes and the like during the 
night. Both as larva: and as adults they are 
exceedingly voracious, feeding chiefly upon other 
insects. The two sexes are often seen flying 
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together in amatory dance, the male clasping his 
partner’s neck with his tail. The colours of the 
sexes are often different, and the characteristic 
radiance of the male is in some cases assumed only 
at reproductive maturity. The males are some- 
times larger, never smaller, than the females. The 
eggs are laid under water, sometimes within aquatic 
plants. The larvae live in the water until they are 
ready for their metamorphosis. Their voracity is 
very great, and is satisfied by the deft exercise of 
the peculiarly modified second pair of maxillae 
(labium), which can be extended in front of the 
head like a pair of nippers mounted on a flexible 






Metamorphoses of Dragon-fly ( Acschna grandis ) : 
o, larva ; 6, pupa ; c, perfect insect issuing from pupa case ; 

<1, perfect insect, with wings fully developed. 

stalk. This peculiar development is often called 
the ‘mask.’ In some young dragon-flies (smaller 
species of Agrion) there are leaf-like respiratory 
plates (tracheal gills) at the end of the body; in 
most the respiration is effected by a rhythmic water- 
current in and out of the rectum, on the walls of 
which there are numerous plates abundantly riddled 
by trachea;. The expulsion of the water is strong 
enough to drive the larva slowly onwards. Before 
the final moult, the larva creeps un the stem of 
some water-plant, and rests for a while. Then ‘ an 
inner impulse rends the veil of his old husk, from 
head to tail come out bright plates of sapphire 
mail.’ The wings are first small, soon ‘grow like 
gauze,’ and are perfected in the using. Tennyson’s 
well-known description of the metamorphosis is 
vividly accurate. 

Forms. — The family includes some 1500 species, 
which are widely distributed, but most abundant 
in tropical countries. Yet even the exotic forms 
do not surpass the splendour of some of our British 
species. There are three sub-families ; ( 1 ) Agrio- 
nina; (e.g. Agrion, Calopteryx ) ; (2) Aesclminm 
(e.g. Aeschna, Gomphus) ; (3) Libellulinee (e.g. 
Libellula). There are numerous British species — 
e.g. Aeschna grandis, the great dragon-fly, about 
4 inches long, and the smaller Libellula aepressa. 
The restless activity', the splendid colouring, the 
voracious carnivorous diet, are probably associated 
facts. 

See T. de Charpentier, Libdhdincc Europmr. dcscriptcc 
ct depictee (Leip. 1840); De Selys-Longcliamps et Hagen, 
Revue dcs Odonates ou IAbellules d’Europe (Brussels, 
1850) ; and tile works of Kirby and M'Laclilan. 

Dragonnsules, the name applied to the per- 
secution of French Protestants, begun by Louis 


XI\. in 1681, by quartering dragoons in Protestant 
villages and houses, and giving up the inhabitants 
to the outrage and plunder of the soldiery, until 
they should abjure their faith. Armed expeditions 
marched through the provinces, and by their prompt 
measures many heretics were restored to the bosom 
of the church ; and in consequence, on the 22d 
October 1685, Louis revoked the Edict of Nantes 
(q.v.), that the good work might he fully acconi* 
plished. See Camisards, and Huguenots. 

Dragon-root ( Arisccma alrorubcns), an Ara- 
ceous plant, of which the acrid tuber is applied 
to various uses in domestic medicine, especially in 
North America. 

Dragon’s Blood is a name which has come 
down to us from ancient pharmacy in somewhat 
vague application to a number of resinous sub- 
stances liroadly' agreeing in their deep-red or 
reddish-brown colour and astringent properties, but 
of very' various origin. Dracaena draco, the Dragon- 
tree (q.v.) of the Canary Islands, y’ields on incision 
or even exudation from the stem or leaves, a variety' 
which was formerly' of commercial importance, and 
which is found in the prehistoric Guanche graves, 
apparently as an accessory' of the embalming 
process. A more iniportant variety' is that obtained 
from the fruits of Calamus draco, an East Indian 
palm. The Bed Sandalwood (Ptcrocarpus semta- 
linns, a papilionaceous tree) is another East Indian 
source, while its West Indian congener, P. draco, is 
of considerable importance. The allied Dcdbergia 
monetariu of Guiana, and the Mexican Croton 
draco, must also be mentioned. In Australia the 
resin of Eucalyptus resinifera has also acquired the 
same name. On account of its colour and astrin- 
gent properties, dragon’s blood has long been used 
in the preparation of dentifrices ; also in alcoholic 
solution for staining marble, leather, wood, &e., 
and in oils and turpentines in the preparation of 
varnishes. 

Dragon’s Head ( Dracoccphahim ), a genus of 
Labiatro, common in gardens, so called from the 
form of its corolla. 

Dragon’s Mouth, a popular name for Antir- 
rhinum, generally replaced in common usage by 
that of Snap-dragon (q.v.). 

DragOIl-trce ( Dracccna draco). This genus of 
Liliacero (sub-order Smilacete) is not only remark- 
able for its resin (see Dragon’s Blood), but also 



Dragon-tree (Dracccna draco) at Tenerifle. 

through the indefinite thickening of, its stem by 
means of a cambium-like layer of embryonic cells, 
and the consequent resemblance in permanence and 
general habit to a dicotyledonous tree, ilie ex- 
amination of a microscopic section of a young stem, 
however, shows that the thickening arises not as in 
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dicotyledons or conifers through the activity of true 
eambmm — i.e. a surviving tract of embryonic tissue 
between the wood and bast of the fibre-vascular 
bundles— but in an essentially distinct and simpler 
manner. The stem is at first normally mono- 
eotyledonous in structure — i.e. with closed scat- 
tered bundles of the ordinary type. The embryonic 
layer (false cambium) lies wholly outside these, and 
| grows steadily outwards, depositing new imperfect 
bundles on the inner side .alone (see Monocoty- 
ledons, Stem). The growth is slow, but seems 
practically unlimited. Thus the great dragon-tree 
of Orotava, Teneriffe, so famous through the descrip- 
tion of Humboldt and other travellers, was about 75 
feet high, 50 feet in girth, with an internal cavity 
about 10 feet in diameter. Not simply was it of 
almost as vast size when the islands were discovered 
in 1492, but calculations, based on the observed rate 
of growth of younger trees, carried it back to a 
probable age of from five to six thousand years. 
Unfortunately it was blown down by a storm in 
1868. Species and varieties of Dracrena are in great 
and increasing esteem as foliage plants. D. mar- 
ginata, stricta, terminal is, &c. may be mentioned 
as old favourites, but a due conception of their 



Branch of Cordylinc (Draciena) australis. 


importance may be best obtained by reference to 
florists’ catalogues. Species of the allied genus 
Cordylinc, especially those from New Zealand, are 
sufficiently hardy to be planted out of doors in 
summer. D. terminalis is used for hedges in the 
East, and boundary marks in the West Indies, on 
account of its conspicuous red foliage. ' 
Dragoon, a cavalry soldier who is armed with 
an infantry firearm, and trained to fight on foot as 
well as on horseback. The name was derived from 
the dragon’s head worked upon the muzzles of the 
short muskets first earned by Marshal Brissac’s 
horsemen in the year 1600. Dragoons were origin- 
ally intended to act as mounted infantry, and in 
order to make them more efficient in that capacity, 
the Russians have recently armed theirs with the 
long rifle. In the British army, all Cavalry (n.v.) 
carry Carbines (q.v.j, but the name dragoon is 
given to those regiments which wear helmets 
only. After the Crimean war, the so-called light 
dragoons were changed into lms=ars, leaving three 
regiments of dragoons, seven of dragoon guards, 
and the three cuirassed regiments of household 
troops. Six of these are classified as medium, and 
the remainder as_ heavy cavalry, hut the men and 
horses are all big, as compared with those of 


hussar and lancer regiments. The weights carried 
by the horses on the march are 19 stone 4 lb. 
for dragoons, 18 stone 10 lb. for lancers, and 18 
stone for hussars. The oldest dragoon regiment 
is the Scots Greys, established 1083. 

Drnguiglian, ^ ie capital of the French depart- 
ment of Var, on a tributary of the Argens, and at 
the base of the wooded Malmont (2151 feet), 51 
miles by rail NE. of Toulon. It has a college, and 
manufactures of leather, silk, soap, &c. Pop. 
8562. 

Drainage is the art of carrying off water from 
the soil and subsoil of land by means of open or 
closed drains or trenches ; the term, however, is 
generally understood to apply to closed drains. By 
its means the fertility of wet land has been greatly 
increased, and the climate of districts which were 
before wet and swampy very much improved. 
When the drains are put in every six or ten yards, 
it is called furrow or frequent draining. 

The vast amount of capital which has been 
expended in drainage since the development of the 
improved methods of draining attests its utility 
and necessity. Before the introduction of furrow- 
draining, still' and tenacious clays were of compara- 
tively little value. They were cultivated at much 
expenditure of labour, and the crops which grew 
upon them were influenced to an exceptional extent 
by the variations of the seasons. 

Drainage by open ditches was no doubt the first 
mode of freeing land from superfluous water. The 
Roman agricultural writers mention the good results 
arising from covered drains, formed of wood and 
other substances, which served so far to render the 
land dry. In the IStli century, a large extent of 
clay-land was drained at narrow intervals in Nor- 
folk and Essex, by putting in brushwood and even 
straw in tire bottom of tire drains. Tire progress 
of draining, which is now regarded in many soils 
as essential to economic culture, was slow and 
partial, until Jartres Smith of Deanston, in 1823, 
reduced the practice to a system, and showed the 
principles upon which its' efficiency depended. 
Through the exertions of this advocate, furrow- 
draining soon became a sine quit non in the cul- 
ture of clay-soils, or indeed most soils, in rrroist 
climates. 

Practical men consider the line of greatest fall, 
or quickest descent, as tire best for cutting drains 
in a field. Tire smaller drains are usually conducted 
into larger or main drains, instead of each discharg- 
ing its quota of water into tire open ditch. Tlris is 
rendered necessary, as the mouths of the smaller 
drains would he more liable to be choked up by 
tire growth of weeds ; while tire collecting of water 
into main drains secures a fuller flow to sweep out 
any matters which might accumulate where the j 
discharge was small. Moreover, the less of the 
action of the air in the drains the more efficient 
they ar e. 

The most efficient, and at the same time most 
cheaply cut drain, is one represented at fig. 

1. It is rrrade so that a pipe" of a cylindri- yy- 
cal form may be laid along the bottom, 
which need he of no greater width than Y.K§Jf 
what is necessary to allow of the pipes tMjjt 
being properly laid. Drains of tlris form 
ave cut with a set of spades which are 
of different widths — the broadest being Fig. 1. 
used for taking out the top, and the ° 
narrowest for the bottom. The work of forming 
pipe-drains is now accomplished in some cases by a 
mechanical apparatus which is propelled by steam- 
power, and which at tire same operation rtrakes tire 
cutting in the soil and lays the pipe. 

Before the general use of pipes, stones were the • 
common materials with which drains were formed. 
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Fig. 2. 


Smith of Deanston, recommended that they should 
be broken so small, that they might pass through 
a ring two inches and a half in diameter. From 
nine inches to a foot in depth was the quantity 
which was commonly put in. Where .stones can 
be easily got they are still pre- 
jWH&yygT fe 1 ;#'’-/ fcrred to tiles, as cheaper, and if 
fisl well -put ill, more efficient and 
durable. A good plan is to set 
mmw/MMi a pretty large block at each side of 
the bottom of the drain, and then 
use f 1 third as a sort of wedge. A 
‘‘A coating of smaller stones is sur- 
1 Iu0,m t e< t by turf. 

tVlien tiles and pipes were first 
used, it was even thought necessary 
/ to h ave some gravel, or small stones, 

X/Mml iuti placed above them in the drains, for 

t * le P uv P ose °f enabling the water 
to find its way into them, as seen 
Fig. 2. at fig. 2. It was soon found, how- 
. . ever, that tile drains were quite as 

efficient without any stones or gravel ; and that 
they were less liable to be choked up, as the clay or 
earth acted as a filter in preventing the intrusion of 
any kind of solid matter. 

Many kinds of tiles and pipes have been tried, but 
the cylindrical form is most used. At one time, a 
bore in the pipe of an inch in diameter was thought 
sufficient, but two-inch pipes are now preferred, the 
size of pipe selected in each case, depending upon 
the probable amount of water to be carried away. 
Dram-pipes are usually made about 15 inches in 
length. In some cases a collar is used to insure the 
complete continuity of the drain. The collar is a 
short length of circular tube which loosely embraces 
the two pipes and thus covers the joint. This 
collar was at one time thought quite essential for 
the durability of the drain, but it has been found 
m practice that well-laid pipes will work efficiently 
and endure satisfactorily without them. And, 
therefore, as they increase the cost considerably 
they are not now so largely used. In soft mossy 
or clayey subsoils, semi-cylindrical tiles called 
mtiggs have been laid on lath, with the bend up. 

Mr Smith at first advocated the making of drains 
from 24 to 3 feet deep, at intervals of from 10 
to 40 feet. Experience, however, has been gradu- 
ally favouring deeper drains, at wider intervals. 
Even on the most tenacious soils with subsoils of 
WZ,.few now think of having drains less than 33 to 
30 inches in depth, though the distance apart 
should not in many cases be more than from 15 to 
18 feet. The depth, however, depends greatly on 
the soil ; 3 to 4 feet, with the leader drains 0 inches 
more, are common dimensions. In mossy land the 
ueptli has sometimes to be 7 feet. The. width 
between drains depends on the wetness of the land 
and the character of the subsoil. It is now well 
understood that the success of draining by pipes 
depends upon the fissures which are produced in the 
subsoil by the droughts of summer never entirely 
closing up ; and thus minute channels are formed, 

-pi the water into the drains. 

The principal advantages of drainage are, the 
tepeniiig of the staple soil, and rendering it more 
iriable, so that a superfluity of water, which would 
cause the formation of those chemical compounds 
that are found in stagnant water, is prevented. The 
greater depth of mould, and more perfect culture, 
render the soil more absorbent of moisture in dry 
weather. As crops can usually be sown sooner on 
drained lands, they also ripen earlier, and produce 
more abundantly. In short, while drained land ; 
obtains a greater capacity for moisture and manure, 
it imparts to plants greater capabilities for econ- 1 
om ical ]y working up the materials which they s 
nnd in the soil and atmosphere, seeing they are 1 


maintained in the most healthy conditions of 

gl OWtll, 

Drainage in its various forms has, as is well 
known not only improved the fertility and value 
ot hand m Britain, but materially changed the 
aspect and climate of large districts which before 
suttered from the wet, swampy character of the 
surface soil. Mosses and wet rushy lands have been 
transformed into dry and productive fields, while by 
the lemoval of all superfluous pools, the air is freed 
fiom those hovering vapours "which are injurious to 
general amenity and salubrity. To the farmer, the 
more immediate advantage of drainage consists in 
that rapid running off of the water which falls as 
rain, so as to admit of working lands without any 
undue delay, while natural springs and dampness, 
from whatever source arising, are also run away 
with wonderful success. Drainage on methods 
similar to those of Mr Smith is also practised in 
the United States. 

The drainage of houses and cities will be con- 
sidered at Sewage ; and the reclamation by drain- 
ing of fens, swamps, lakes, and inundated regions 
is noticed under Waste Lands (Reclamation 
of), Bedford Level, Bceotia, Bog, Haarlem 
Lake, Holland, Polder, Zuyder Zee. 

Drainage-tubes, in Surgery, are a recent 
but important addition to the surgical appliances 
for which this profession is indebted to a distin- 
guished French surgeon, M. Chassaignac. Their 
general adoption in Britain has been largely due 
to the advocacy of Sir Joseph Lister. They are 
composed of india-rubber, from J to § inch in 
diameter, perforated with numerous holes, and of 
various lengths. They are especially useful in 
chronic abscesses, but also in large wounds, such as 
those made by amputation, and in all cases where 
there is apt to be a deep accumulation of discharge. 
They are introduced in such a manner that one end 
is on a level with, or projects above the skin ; the 
other is in communication with the seat of dis- 
charge ; and by allowing that discharge constantly 
to escape from the external wound, they diminish 
both chemical irritation from putrid accumulation 
and mechanical irritation from pressure. For 
operation wounds, some surgeons prefer to use 
tubes of decalcified bone, which are gradually 
absorbed by the action of the tissues, and do not 
necessitate a change of dressing for their removal. 
In some situations, where india-rubber tubes would 
be apt to collapse under the pressure of the sur- 
rounding parts, tubes of glass (in certain abdom- 
inal operations) or of metal (in empyema) may be 
used instead. 

Drake, Sir Francis, the greatest of the 
Elizabethan seamen, was born near Tavistock, 
most likely in 1540. His father was apparently in 
humble life, is said to have had twelve sons, and to 
have been obliged for conscience’ sake to take shelter 
in Kent. The boy was apprenticed at an early age 
to the master of a small vessel, who bequeathed 
it to him, after which he followed the coasting 
trade some years. ‘But the narrow seas were a 
prison for so large a spirit, bom for greater under- 
takings,’ and by 1565 lie was voyaging to Guinea 
and the Spanish Main. In 1567 lie commanded the 
Judith of 50 tons in his kinsman John Hawkins s 
ill-fated expedition ; next made in 1570 and m 15/1 
voyages to the West Indies with a view to find 
intelligence how to make good the losses lie had 
suffered from the Spaniards at that time. Eext in 
May 1572 he equipped two small ships, the 1 astui 

and Swan, with but seventy-three men, landed at 

Nombre de Dios, 29th. July, and beat oil the 
Spaniards after a short straggle, m which he uas 
severely wounded. His own fainting from loss o 
blood alone prevented the ‘ Treasure of the M oild 
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from being carried off. In this audacious expedition 
Drake further burned Porto Bello, captured and 
destroyed many Spanish ships, crossed the isthmus 
to the highest point of the dividin'* ridge, where, 
climbing a tree from whose tops the guides told 
him both seas could be seen, he gazed upon the vast 
waters of the South Seas, and with that touch of 
romantic enthusiasm that redeemed all his piracies, 
‘besought Almighty God of His goodness to give 
him life and leave to sail once in an English ship 
in that sea. : Drake arrived in Plymouth on Sunday, 
9th August 1573, during sennon-time, when the 
news of his return ‘ did so speedily pass oyer all 
the church, and surpass their minds with desireand 
delight to see him, that very few or none remained 
with the preacher, all hastening to see the evidence 
of God’s love and blessing towards our gracious 
queen and country.’ 

In 1577 he fitted out another small squadron 
of five vessels, the destination of which was kept 
secret, consisting of his own ship the Pelican of 
100 tons, the Elizabeth of SO tons, and three smaller 
vessels, and with these sailed from Plymouth on 
the 13th December. One Thomas Doughty was 
tried and executed at Port St Julian for an attempt 
to stir up a mutiny, and on the 20th August, the 
squadron, now reduced to three ships by the 
burning of two, entered the Strait of Magellan, 
and here Drake changed his own ship’s name from 
the Pelican to the Golden Hind. In sixteen days 
they made the passage, then followed violent tem- 
pests for fifty-two days, during which the Marigold 
foundered with all hands and the Elizabeth parted 
with the admiral and resolved to return home. She 
reached England, 2d June 1579. Drake was driven 
far to the southward, but at length was able 
to alter his course and steer northwards again. At 
Valparaiso he provisioned his ship from the Spanish 
storehouses, reached Callao on 15th February 157 9, 
found a rich prize off Cape Francisco (March! ) and 
another on 4th April. Drake now determined to 
return home by crossing the Pacific. He touched 
land at a creek on the northern side of the Golden 
Gate, then for sixty-eight days together had no 
sight of land until he made the Pelew Islands. 
Alter refreshing three weeks at Temate, and a 
thorough refit on the south-west coast of Java, 
he held for the Cape of Good Hope, and arrived 
in England, 26th September 1580. The queen, in 
the face of Spanish protests, was at first uncertain 
how to receive Drake, but at length (April 4, 
1581) paid a visit to his ship at Deptford, and 
knighted him on its deck. 

In the autumn of 1585 Drake sailed with a fleet 
of twenty-five ships against the Spanish Indies, 
harrying Hispaniola, Cartagena, and the coast of 
Florida, and after great sufferings from sickness, 
brought home the 190 dispirited Virginian colonists, 
pith tobacco and potatoes (28th July 1586). Early 
in_ 1587 he set sail with a strong squadron to 
cripple the king of Spain in his own seas, and 
retard his preparations for invasion — a sport 
which he called ‘singeing the king of Spain’s 
beard.’ Sailing right into the harbour of Cadiz, 
he sank or burned as many as thirty-three ships, 
and made his way out unscathed. The seem- 
ing recklessness of his tactics was no devil-may- 
care bravado, but due to consummate seamanship 
no less than promptitude and courage. Drake next 
sailed to the Azores, capturing a rich homeward- 
bound Portuguese carack worth £100,000. In the 
face of the impending struggle for which Philip II. 
had long been preparing, his persistent plan was to 
follow up the policy of harassing the enemy on 
his own coasts— ‘to seek God’s enemies and' her 
majesty’s where they may be found.’ In a letter 
to the reluctant and parsimonious queen not three 
months before the actual sailing of the Armada, he 


reiterates his advice ‘ to encounter them somewhat 
Jar ofi - , and more near their own coast, which will 
be the better cheap for your majesty and people, 
and much the dearer for the enemy.’ There is no 
doubt that Drake’s plan was the best, and had not 
the elements themselves fought for England, the 
issue might have been vastly different. 

Drake’s division in the three-fold arrangement of" 
the English fleet was at first stationed oil Ushant, 
until all the ships were blown together to Plymouth 
by the same storm that carried the Spaniards 
across the Bay of Biscay. Here, on the Hoe, 
the admirals and captains were playing the famous 
game of bowls, when the news was brought that the 
enemy was oil' the Lizard. Howard was eager to 
put to sea at once, but Drake would first finish 
the game, saying ‘ there ’s plenty of time to win this 
game, and to thrash the Spaniards too.’ The story, 
whether true or no, is in perfect keeping with the 
character of the man. Early next morning the 
battle began, and raged along the Channel through- 
out the week. Drake’s consummate seamanship 
and audacious courage covered him with fresh 
glory, and inspired new terror in the Spaniards. 
He captured the Rosario oil Portland, whose cap- 
tain, Don Pedro de Valdes, ransomed himself with 
£3000 three years later. On the 29th July occurred 
the final action so disastrous to the Spaniards, 
after which they came to their fatal determination 
to return to Spain round the Orkneys. Two days 
later Drake wrote to Walsingham : ‘ There was 
never anything pleased me better than the seeing 
the enemy flying with a southerly wind to the 
northward. God grant you have a good eye to the 
Duke of Parma, for with the grace of God, if we 
live, I doubt it not, but ere it be long so to handle 
the matter with the Duke of Sidonia, as he shall 
wish himself at Saint Mary Port among his orange 
trees.’ It was not long before want of ammunition 
compelled Drake and Howard to fall back from the 
chase, but the storms of the northern seas took up 
their work and swept the Spaniards to destruc- 
tion. Drake’s fears that the Armada might refit in 
Denmark were happily frustrated, and the liberties 
of England were saved. Next spring a great ex- 
pedition under him and Sir John Nor revs sailed for 
the coasts of Spain and Portugal, but had little 
success beyond the damage inflicted upon the 
Spanish shipping, while sickness and actual hunger 
carried oft' thousands on board the crowded and 
ill-victualled ships. Drake spent his next few yearn 
in peaceful labours on shore, bringing a new water- 
supply to Plymouth, and representing the town in 
parliament. _ In August 1595 he sailed from Ply- 
mouth on his last expedition to the West Indies. 
Ill-fortune followed the fleet from the beginning ; 
Hawkins, the second in command, died oft’ Porto 
Itico in November, and Drake himself fell ill from 
dysentery and died off Porto Bello, 28th January 
1596. His body was put into a leaden coffin and 
next day committed to the deep ; in tiie fine words 
of an anonymous poet quoted in Prince’s Worthies 
of Devon : 

The raves became his winding-sheet; the waters were his 
tomb ; 

But for his fame, the ocean sea was not sufficient room. 

The best Life is still that by Barrow (1843); a 
monograph by Mr Fronde appeared in 1889. 

DraTtC, Fkiedkich, a celebrated German 
sculptor, born at Pyrmont, 23d June 1805, and 
trained under Rauch of Berlin. Among his prin- 
cipal works are ‘ The Eight Provinces of Prussia ’ 
(colossal allegorical figures, adorning a hall in the 
royal palace at Berlin ), and a ‘ Warrior crowned by 
Victory,’ which is reckoned one of the master- 
pieces of German sculpture. But Drake owes his 
celebrity chiefly to statues, busts, and medallions, 
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, anil there are few of his great countrymen of whom 
he has not preserved a marble memorial. His 
statues of Scliinkel, the two Humboldts, Rauch, 
Oken, his colossal statues of Frederick- William III. , 
and William I. at Cologne, deserve especial mention ; 
as also the busts of Bismarck and Moltke. Drake, 
long professor of Sculpture in the Academy at 
Berlin, died 6th April 1882. 

Drake. Nathan, Shakespearian scholar, was 
born at York in 1766, graduated M.D. at Edin- 
burgh in 1789, practised his profession for forty 
years at Hadleigh, in Suffolk, and died in 1S36. 
He published several collections of more than aver- 
age essays, but his name now lives only in his 
learned and valuable Shakespeare and his Times 
(2 vols. 1S17). A supplementary work was entitled 
Mem orials of Shakespeare, or Sketches of his Char- 
acter and Genius by Various Writers (1828). 

Drake, Samuel Gardner, American anti- 
quary, was born in Pittsfield, New Hampshire, in 
1798, and in 1828 established -in Boston what is 
said to have been the first antiquarian book-shop 
in the United States. He published a number of 
reprints and of valuable works relating chiefly to 
the early history of New England. He died 14th 
June 1875. 

Drakenbcrgc (‘Dragon Mountains’), the 
general name given by the Dutch colonists to the 
range of mountains in the east of South Africa, 
between Cape Colony and the Vaal River. From 
about 29° S. lat. the three chains which form the 
southern portion unite and extend north-eastward 
in one mass, whose highest points are the Mont aux 
Sources and Catkin Peak (10,360 feet). The range 
is crossed by Yan Reenen (5415) and De Beers 
( 5635 ) passes. 

Dram. See Drachma. 

Drama, a Greek term literally signifying 
action, and applied to that form of literature 
which serves as text for what in the same sense is 
called acting, that is to say, the performance before 
spectators of an ‘ acted ’ and spoken imitation of 
. scenes of life. The following article discusses 
merely the drama as limited to a class of literary 
productions, the art of acting and the history of 
theatrical performances being reserved for the 
article Theatre. Nor will any attempt be made 
here to give a detailed account of the work of dis- 
tinguished dramatists, which will he found from 
Eschylus downwards under the proper heads. 
We shall here confine ourselves to the survey of 
the general characteristics of the successive schools 
of literary drama in Greece, Rome, the middle 
ages, anil modern Europe. In some oriental 
languages the drama holds a not unimportant 
place, but the written examples are not supposed 
to be of very great antiquity, and in any case 
they are, as drama, much inferior in interest to 
the European examples. 

No specimens of the earliest age of Greek drama, 
that is to say, of the compositions, either purely 
dithyrambic or consisting of choric songs inter- 
spersed only with monologue, which are supposed 
to have prevailed in the infancy of the art, now 
survive, nor can much (if anything) be said to be 
known about them. Our earliest examples, the 
dramas of /Eschylus, whose chief predecessors were 
Phrynichus, Chcerilus, and Pratinas, exhibit the 
drama in a very advanced condition, so far as the 
particular style goes. The dialogue, though in the 
earliest examples not more than two actors were 
permitted to be present as speakers on the stage at 
the same time, is managed so as to unfold a varied 
and completely dramatic story ; while the chorus, 
either as a whole or subdivided into sections, per- 
forms its lyrical odes, and, when necessary, takes 
part by its leader, and rarely by other members, 
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,^ le act ual dialogue. The almost immediate 
addition of the tritagonist or third speaking actor, 
which, whether due to Eschylus himself or not, 
appears in his later plays, is practically the only 
change of importance subsequently made; and 
this was not as a rule further extended in Greek 
tragedy, that is to say, in the works of the three 
great writers, .Eschylus, Sophocles, and Euripides, 
of whose works we possess, though unfortunately 
but a very small proportion, yet a part considerable 
when considered by itself. Very rarely the quarta 
persona or something like him appears, but this is 
a mere exception, anil unimportant. AVe have thus 
the very remarkable phenomenon of an extremely 
artificial and complicated art, which seems almost 
within a single generation to have attained its 
furthest possible development. The actors— who 
sometimes make a tolerably numerous list, though 
not more than three may, as a rale, figure on the 
stage at once, except as mute persons — conduct the 
dramatic performance strictly so called by dialogue, 
gesture, and a certain amount (though less than on 
the modern stage ) of action. The chorus, in its 
odes, explains incidents which assist if they are 
not necessary to the comprehension of the action, 
moralises on this same action, and occasionally 
takes part in it, giving in its specially choric utter- 
ances a certain heed to the keeping up of the sacred 
character which (see Theatre) seems to have been 
associated with the origin of dramatic performances, 
if not of dramatic writing, in almost all countries. 

The plays written for this disposition of company 
were for the most part, if not always, arranged in 
trilogies or sets of three, followed or not by a 
fourth play of a quite distinct and comic or satiric 
character. AAJiether there was any original reason 
for this arrangement, except that of convenience, 
is not known ; but the reasons of convenience, 
when the limitations of the drama are considered, 
are obvious. For with each new play the restrictions 
of the Unities were relaxed, or rather disappeared 
altogether, and a fresh time, a fresh place, and an 
only distantly connected scheme of action could be 
entered upon. These famous Unities, which at 
various times in the history of literature have been 
the subject of the fiercest discussion, appear to 
be less a priori rules which the authors had before 
them and obeyed, than generalisations from these 
authors’ practice, which later critics and students 
deduced and formulated. Some slight and some 
serious deviations from them, as in the case of the 
change of scene and the lapse of time in the Ev- 
menmes, have been detected. But generally speak- 
ing, the Unity of Time rules that not more than 
twenty-four hours are to be supposed to pass ; the 
Unity of Place, that the scene shall not be changed ; 
and the Unity of Action, that nothing like an inde- 
pendent underplot shall be permitted, every incident, 
and practically every speech, being subordinated to 
the main argument. On the whole, these strict 
conditions are very strictly observed. AA hen they 
were taken with the exact and (in the case of 
the choruses) intricate metrical structure of the 
verse, they set Greek tragedy at the head of all 
literary performances as an example of exquisite 
symmetry of form, of severe but not overdone 
proportion. It is, however, almost as remark- 
able that, at least in .Eschylus and Sophocles (for 
the ‘ Third Poet ’ is in this respect far inferior), no 
deficiency of dramatic interest attends this seventy 
of form. ' Even in the earliest examples the metri- 
cal arrangements— iambic trimeter and trochaic 
tetrameter for the dialogue, anapa?stic dimeter for 
part of the chorus work, and a vast variety of 
apparently lawless but in reality most correctly 
regulated rhythms for the rest— are consummate. 
The magnificent poetical quality of Eschylus, 
the sense of overmastering fate with which he 
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manages to charge all his drama, and the perfect 
humanity of Sophocles, relieve their work entirely 
from the charge of sterility which has been brought 
against more modem imitations of their form, No 
other general remark is required as to Greek 
tragedy, except that its subjects, as we have them, 
were limited to poetical and heroic tradition, with 
a certain admixture of what in modern literature 
we should call the chronicle-play, or drama of con- 
temporary event. The only extant example (for 
we know that there were others) is the Pcrscc of 
jEschylus; an exceedingly interesting play, because 
it shows the ease with which the Greeks could 
achieve what has battled almost all modems. 

We are even more scantily furnished with 
examples of Greek comedy. Indeed, we have no 
complete specimens, except ( very fortunately ) the 
work of the acknowledged chief of the style, 
Aristophanes. Yet we know that not only the two 
poets whose names are indissolubly coupled with 
liis — Eupolis and Cratinns — but many others, illus- 
trated what is called the Old Comedy, in which 
persons and political events of the day were satir- 
ised with a fearlessness never exceeded, rarely 
equalled, and likely to provoke (as we know it did 
provoke) violent reprisals. In addition to this we 
have in the Cyclops of Euripides an example, though 
probably not a very typical example, of the satiric 
play which finished the tragic trilogy, making 
with it a tetralogy. Of the so-called Middle and 
New Comedies which succeeded the Old, and which 
successively attenuated its bold personal attack 
into a weak comedy of manners, we have no speci- 
mens at all, though we can judge to some extent of 
their nature by the Latin imitations which have 
survived. But the great name of Menander, 
although illustrated at the present day only by the 
merest fragments, survives with a reputation in the 
New Comedy only inferior to that of Aristophanes 
in the Old. Of the two later kinds, the best 
that can be said is that the Greek genius, with its 
almost unfailing peculiarity of pushing such kinds 
as it attempted at all to their utmost capabilities, 
elaborated pretty completely the stock comedy, or 
comedy of certain general types of character ; and 
that great as have been tlm changes of manners, 
no one, with the single exception of Molihre, has 
made much original addition thereto since. Of the 
Old Comedy much more might he said, though we 
must for the present chiefly refer the reader to 
the article Aristophaxes. It must suffice here 
to say that to an abundance of wit in dialogue, not 
excelled even by Moliere and Congreve, Aristo- 
phanes joined poetical faculties to which neither of 
these meat writers can make the faintest pretence, 
a bold and thorough grasp of politics, which lie 
exhibits especially in the parabases or direct 
addresses to the audience, and a quality of humour 
in the English sense, which no other ancient has 
approached. If it were not for the limitations of 
the female characters which Greek manners necessi- 
tated, Aristophanes would probably have been the 
equal of Shakespeare in the comedy of which As 
You Like It, A Midsummer Night’s Dream, and 
Much Ado About Nothing are examples that never 
can be excelled, and that have never been equalled 
in their own way. As it is, the Knights, the 
Clouds, and the Frogs deserve exactly the same 
description. 

It was thus the fortune of this extraordinary 
people, in the literary practice of a very brief 
period of years, to leave examples ranking to 
this day in the first class of the literature of the 
world, and serving as the basis of a set of 
critical rules which, followed not always with 
knowledge, governed literature until hut the other 
day. Their immediate disciples and successors, the 
Latin poets, added but little if anvthing to the 


general system of drama, and their work has been 
transmitted to us in a most fragmentary condition. 
Latin tragedy of the regular kind ■ may he said 
to have perished cn masse, with a singular and 
very important exception. By very great good 
luck the comic work of Plautus and Terence, 
which we possess in good measure, not only 
represents for ns the two great divisions of the 
Greek comic drama which, as we have_ said, arc in 
Greek utterly lost, save in the most insignificant 
fragments, but exhibits in its own characteristics 
a very important difference of feature. The work 
of Terence is distinctly literary work, probably 
coming as near as the author could manage to 
its Greek originals. The work of Plautus, though 
hardly less indebted in many cases to those originals 
for plot and incident, displays a very strong infusion 
of vernacular character — the character, as we may 
judge, of the lost Atellan farces, and the character 
generally of Roman humour. The fault of Terence 
is, that lie is thin ; the fault of Plautus is, that he is 
coarse ; and as far as we can judge from evidence 
but little more abundant than the fragmentary 
bones of extinct animals, these two defects may or 
must have been characteristic of the Roman drama 
generally. Of the tragedy, as we have said, atleast 
of the early tragedy of Pacuvius, Accius, and others, 
it is very hard to judge at all ; hut there seems good 
ground for regarding it as a feeble copy of Greek, 
probably with attempts to make up for feeble- 
ness by rant of diction. The "very remarkable 
group of works which are attributed to Seneca, 
whether to L. Annreus Seneca, the philosopher, 
or another of the same name, but which at least 
date with certainty from the imperial period of 
Rome, stand by themselves. They represent 
various styles, the heroic and so to speak 
romantic kind, the kind of already somewhat 
distant history, and the kind of contemporary 
interest. They are pretty obviously what we call 
‘closet drama,’ that is to say, whether they were 
ever acted or not they were clearly written as 
writing, and not merely as playwright’s work. 
They nave, with much literary .ability, a certain 
absence of vis vivida, though this absence lias often 
been exaggerated. But where they are so very 
important is in this — that they, far more than the 
great early plays of Greece, determined the tragic 
revival of the Renaissance. It is Seneca, not 
rEschylus, not Sophocles, not even Euripides, that 
the experimenting dramatists of Italy, of England, 
of France most of all, follow when they attempt the 
regular tragedy in the 16th and I7th centuries. 
Seneca (not any of ‘ The Three ’ ) is directly respons- 
ible for Corneille ; and if England had not set her 
face against it, it was Seneca who would have been 
reproduced in England by Sackville and Norton, 
by Edwards, by Daniel, by the Countess of Pem- 
broke, and others ; as he was in France by Gavnier 
and Montchrestien ; as lie had been in Italy by 
Trissino. 

It is, however, evident that the drama, as distin- 
guished from pantomimic shows, beast-figlits, and 
the like, was not a favourite kind of literature 
either with the Romans or with the inhabitants of 
the Roman empire ; and this partly accounts for the 
ferocity of the early fathevs of the church against 
the theatre, a theatre which was for the most part 
occupied by things very different from the Antigone 
or the Eumcnidcs, by things compared to which 
even the Lysistrata would appear innocent. It also 
accounts for the small attraction which dramatic 
writing seems to have had for the authors of the 
empire. Lucian, for instance, ought to have 
written admirable plays ; but he has left us not 
one. And by degrees, from the combination of all 
the causes hinted at “and others, drama seems to 
have become practically extinct. The early dark 
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- ages produce nothing worth speaking of, while the 
Terentian comedies of the nun Hrotswitha stand 
ky themselves, and are little more than literary 
pastiches. When the drama reappears, the re- 
appearance marks a genuine new birth. As 
before, this birth was connected with the offices of 
religion, though the precise extent to which this 
connection reached is a matter of great, and (if one 
who has given some attention to it may say so) of 
never-to-be-settled debate among the learned. It 
is sufficient to say that- about the 11th century in 
France appear the beginnings of the famous miracle 
■or mystery play, which has sacred subjects only, is 
in its earliest forms very short, and consists for the 
most part in the representation ‘ by personages,’ as 
the vernacular phrase went, either of scenes from 
the Bible or of legends of the saints. There is no 
chorus in the proper classical sense, though ra'rely 
there are approaches to it. The metre is usually 
rhymed octosyllabic couplets, with a few more 
complicated schemes thrown in, and the dramatic 
action, though genuine and complete as far as it 
goes, is very simple. This kind, which is still 
represented in sophisticated forms by the famous 
Annnergau passion-play, was extremely popular; 
and though later in other countries than in France, 
has tolerably early representatives in most of them, 
especially in Germany and England. France, 
however, was its special home, and the liking of 
the people for these at first sacred dramatic per- 
formances seems to have branched out there into 
a variety of secular kinds, which, so early at any- 
rate, are not paralleled anywhere else. As early 
as the 13tli century a single French author, Adam 
de la Halle, originated, so far as is known, two 
important styles, the comic opera (in Robin ct 
Marion) and the modern comedy, in the half 
autobiographic composition called "the Jus [Jen, 
‘game'] Adam or Jus dc la Fcuillie [‘of the 
booth’]. Of these compositions the former has 
hardly a trace of roughness, while the latter con- 
tains no hint of classical inspiration. By the 14th 
century probably, by the 15th certainly, France 
had added to the miracle or mystery, which 
branched out into the ‘ profane mystery ’ or 
clnonicle-play dealing with current events or 
ancient history, not merely the farce — the 
dramatisation of the earlier verse fabliau or comic 
story, and the ‘ Morality ’ — an allegorical play of 
virtues, vices, and the life of man generally, to 
which the general medieval passion for allegory 
gave great vogue ; but also the sotic or political 
farce, something like though not in the least imi- 
tated from the Athenian comedy of the old type, as 
well as not a few minor varieties. The passion for 
dramatic entertainments was Very great ; societies 
or guilds existed for their performance,- and it was 
pot unusual for days, or even weeks, to be occupied 
m a single display. We still have mysteries 
extending' to fifty thousand lines, and altogether 
it may be said that this passion for scenic represen- 
tation, as it has been always more widespread, 
developed itself earlier in France than in any 
other European country. It is not a little strik- 
ing also, that in the south-west corner of France the 
morality still substantially survives in the Basque 
pastorales. 

In no other country than France, however, did 
the tastes of the middle age receive a more com- 
plete check and change at the Renaissance ; and 
as this change was partly connected with the im- 


portation of Spanish and Italian fashions, it may he 
desirable very briefly to sketch the great and interest- 
ing dramas of the two peninsulas before z-ecounting 
the later history of dramatic literature in France. 

Great as are the performances of Italy in Euro- 
pean litei'atui'e, her achievements in drama, even 
to these late days, are of little ■ moment, when 


compared with the, towering fame of Dante and 
Petrarch, of Ariosto and Tasso. Her chief 
influence was to direct France into following 
the Senecan tragedy, and, through a writer who 
took the French name Larivey, but who was 
i oally a Giunto, the Terentian comedy some- 
what relaxed. No Italian medieval work for. the 
stage is in the least i-emarkable; but as soon as 
the Renaissance dawned, divers writers, Trissino 
especially, adopted the stiff form of tragedy already 
referred to, and persons no less notable than 
Maechiavelli, Cardinal Bibbiena, and the great 
Ariosto, attempted comedy. Before very long, 
however, the lyrical drama, which under the 
name of opera, was from Italy to conquer Europe, 
pushed drama proper much out of favour. It was 
a little restored by a group of learned writers in 
the late 17th century, the chief of whom was the 
Marquis Maffei, a soldier, an antiquary, and a play- 
wright, whose Mcrope Voltaire deigned to follow 
very closely. Goldoni and Gozzi started a school of 
comedy which was to a great extent a reflection 
of national manners, and has real distinction. 
Whether as much can be said of the formal lyric 
dramas of Metastasio in the middle, or of the much 
vaunted tragedies of Alfieri at the end of the 18th 
eentnry, is perhaps a matter of taste. There are 
some who hold that in no poet is the worse side of 
the so-called classical drama more apparent than in 
the second of these writers. But neither Alfieri 
nor any other writer of Italy has succeeded in 
drama, since the school of Venetian comedy above 
mentioned, in striking what may be called an 
original note, though during the 19th century 
Manzoni and others have atteznpted the style. In 
general literary history the dramatic achievement 
of modern Italy is the determination of France into 
the classical model. 

Very different is the record of Spain. It is an 
infinitely more germinal history than that of Italy, 
though unluckily it is even shorter. The strong, 
though apparently not sustained originality of 
Spain, showed itself nowhere more than in her 
drama. No medieval performances of much merit 
are cited by historians ; but instead of being 
diverted by "the Renaissance into a mere follow- 
ing of classical models like France and Italy, 
the Spaniards showed independence almost equal 
to, and an immediate command of form far greater 
than, that of the English theatre itself. In part 
they continued the religious tradition by their 
autos ; in part they diverged into romantic dz'ama 
of the freest kind ; and they alnzost invented for 
themselves the comedy of fashionable life and 
intrigue which was imitated freely by all the 
great playwrights of the 17th century in other 
countries, and which is famous for its prodigal 
waste of ingenuity, if also for its rather penurious 
thrift of probability. They furnished in the Don 
Juan (q.v.) story one of the two or three most 
fertile dramatic motives of Europe, and in Lope de 
Vera and Calderon they produced dramatists not 
equalled in fertility anywhere, and surpassed m 
ramus only by the greatest names of the world. 
Ilalf at least of the most famous plays of the French 
classical period are more or less directly 'borrowed 
from Spain, and England also pillaged in her 
turn. But the period of Spanish dramatic pro- 
ductiveness was unfortunately as short as it was 
brilliant ; and it has had no revival. V hat the 
Spaniards did for Europe in dramatic matters 
was to develop a fertile and powerful drama m 
complete defiance of classical traditions, to show 
the dramatic possibilities of the supernatura , 
to push almost to the farthest extent the comedy 
of ingenious surprises, and ‘wheels within "heels. 
The merits of this drama are -the more remarkable 
that its most usual metrical vehicle, the trochaic 
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dimeter, does not seem beforehand very well suited 
for the purpose. 

The iirst inlluence which impelled men to the 
creation of the new drama in France came, as has 
been said, from, or rather through Italy ; but it 
was necessary before dramatic work of the first 
class could be produced, that the Spanish influence 
should also be felt. It is at first sight surprising 
that so vigorous and racy a kind as the indigen- 
ous comic drama of France had already shown 
itself to be, should be pushed out bv a merely 
learned and literary importation. Nor in fact 
was it so, except in Paris and one or two other 
centres of culture, while even there it was not 
completely banished until the genius of Molifcre, 
which long exercised itself in something very like 
tlie ancient farce, effected a combination between 
the vernacular, the Terentian, and the Spanish 
comedy. In tragedy, however, the school commonly 
called the Pldiade — i.e. the poet Itonsard and liis 
set — effected a complete revolution or innovation, 
following tiie Senecan model. The two plays of 
Jodelle, a member of the Plciade itself, Cleopatrc 
and Did on, set the example of a tragedy exactly 
resembling those attributed to .Seneca, with choruses 
and all apparatus complete. This style of tragedy 
was continued for many years, and was cultivated 
by at least two poets of the greatest talent, 
Robert Gamier and Antoine de Montchrestien ; 
but the choruses were by degrees dropped as unsuit- 
able to modern audiences. Still the substance of 
the tragedy remained much the same, even when, 
in the hands of a later school, of whom Alexandre 
Hardy was the chief, a great infusion of Spanish 
romanticism took place. Nor was the scheme much 
altered, whatever might be the case with the treat- 
ment, when Rotrou and Corneille at last formed the 
French classical tragedy proper. For the details of 
this reformation, and of the similar, though less 
strict reformation which comedy, in the hands of 
Scarron, Corneille, and Molifcre chiefly, also under- 
went, reference must be made to 'the separate 
articles on Corneille, Moliere, and Racine. As pro- 
duced by these three great men, and by imitators 
in the second half of the 17th century, both 
tragedy and comedy assumed shapes which France 
long retained unaltered, and which for a time gave 
law and pattern to all Europe except England, 
and even to some extent there. The tragedy 
was of the Greek or rather the Senecan kind, 
without choruses, and with a slight relaxation 
of some of the minor stringencies, but with the 
unities for the most part maintained, and with, as 
a rule, the fortunes of a love affair substituted for 
the classic themes of fate and inherited doom. The 
metrical structure was unvarying, alexandrines or 
iambic trimeters arranged in couplets tipped with 
rimes difficilcs, or rhymes as elaborate as possible. 
Much less restriction trammelled comedy, which 
accordingly ranks higher. It might be written 
either in prose or in verse ; the unities of place, and 
even to some extent of action, were neglected or 
construed loosely. A very great variety of interest 
and subject matter was admitted, and the elabora- 
tion of really witty dialogue supplied endless oppor- 
tunities of ornament. At the same time, in the 
hands of Moliere nearly always, though less often 
in those of his followers, the moral or satirical pur- 
pose was ca'rcfully observed. The reign of these 
two kinds continued with little interruption, though 
with great variety, and on the whole constant 
diminution of merit, till the end of the first quarter 
of the 19th century. In tragedy, Crebillon the 
elder succeeded ’ in raising the style to something 
not far below Corneille’s level, while Voltaire, 
applying his own singularly various and versatile 
talent to it, and enlarging the range of subject and 
situation, produced . work which ranks as drama, 


though not as poetry, almost with the work of 
Corneille and Racine itself. In comedy, the level 
continued higher, very excellent work of the 
Molieresque kind, slightly altered in various ways, 
being done by Deslouches, Marivaux, Piron, and 
others; while towards the middle of the 18th 
century, a sort of third or bastard kind, variously 
called as it approached one extremity or the other, 
comddic Innnoynntc, or tmgtdie bowgcoisc, was 
introduced by La Cliaussfce, Sedaine, Diderot, and 
others. Unlike most bastard kinds this proved 
fertile, and under the generic name of dramc may 
be said to have important representatives at the 
present day. It tended naturally to emancipate 
itself from the restrictions of tragedy, and so no 
doubt helped the great revolt of what is called tlie 
Romantic Movement, which about 1830 practically 
destroyed the old French tragedy, and seriously in- 
terfered with the Molieresque tradition of comedy. 
Here, too, reference must be made to special names 
— e.g. Dumas, Hugo, and De Musset. It must be 
sufficient here to say that the alteration lias revived 
the always keen interest of Frenchmen in the 
drama, and introduced a vast quantity of literaiy 
work of much higher value than had been pro- 
duced in drama since the latter half of the 17th 
century. France has once more become the central 
seat of drama in Europe, and foreign nations have 
been much busier in adapting her productions than 
in producing original work of their own. At the 
same time it must be confessed that tragedy proper 
has continually dwindled, and that even comedy of 
the higher kind has been somewhat injuriously 
affected. The chief new growth of value at once 
literaiy and dramatic has been in the production of 
dramatic sketches of various sorts, slight in sub- 
stance and brief in duration, but admirable of their 
kind. During the Second Empire an immense 
popularity was also achieved by comic opera or 
rather opera bovffc of a not very exalted class, the 
sprightly music of Offenbach contributing much to 
this result. 

Of the great literary European nations, Germany 
has on the whole contributed least to the European 
drama, though one dramatic motive, the Faust 
story, worthy to rank with that of Don Jtian, is 
due to her, and though at two distinct periods, the 
middle of the sixteenth and the junction of the 
eighteenth and nineteenth centuries, the super- 
natural drama, of which this Faust legend has 
given the chief example, exercised, mainly on 
German impulse, great, influence abroad. Other- 
wise the Germans have been, save for one brief 
period, more remarkable for assiduous cultiva- 
tion of the art of acting, and the theory of the 
stage, than for the production of great ilramatic 
work. There is no German drama of European 
reputation that dates either from the middle ages 
or from the Renaissance, or from the 17th eentuiy ; 
and it was not till the middle of the LSth that 
Lessing, not so much by his actual dramas as by his 
critical discussions of the drama and dramaturgy 
generally, earned for himself, a really great place in 
dramatic history. At the end of that century what 
has been called the Sturm und Drang school flooded 
Europe for a time with extravagant or sentimental 
productions of the class of which Schiller’s Robbers 
and Kotzebue’s Hcnschcnhass und Roue { ‘ Tlie 
Stranger’) are the most famous examples in two 
different kinds; while the first mentioned is per- 
haps the best, and the second one of the worst in 
literary merit. Kotzebue, indeed, was a very 
popular dramatist everywhere for a time. The two 
great writers, Schiller and Goethe, stand on a dif- 
ferent level altogether. The former, calming down 
from the state of mind out of .which grew his 
Robbers, produced a series of plays which to the 
English taste suffer from a too close approxima- 
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tion to the French style, while, according to 
classical standards, they err by dramatic license, 
but which nevertheless contain much noble poetry 
and some striking drama. But in this same style 
Goethe's Egmont far surpasses anything of Schiller's, 
except the splendid chronicle-play of Wallenstein , 
while his Iphigcnia in Tauris is (except Milton’s 
Samson ) the only modern classical drama which is 
really classical, and his Faust is not only one of the 
capital works of European literature, but includes 
rather than constitutes some of the finest dramatic 
work to be found out of Shakespeare. The chief 
vehicle of German dramatic poetry is the same as 
that of Ertglish, the unrhymed iambic deca- 
syllable. 

There are more reasons than one for taking the 
drama of England last, the two most pertinent 
being that it was, except the German, the last to 
crystallise itself into a determined form, and that 
while that form has on the whole maintained itself, 
each of the influences which have been already dis- 
cussed in their several countries of origin has suc- 
cessively exercised more or less force there. In Eng- 
land, as elsewhere, the miracle-play existed, and 
diver’s collections of it, known as the York, Digby, 
Townley, Chester, and other collections, have been 
preserved and published. But these are both later 
and ruder than the French examples. Nor does the 
drama seem to have taken in medieval England, 
until quite the beginning of the 16th century, 
anything like the various extensions which it re- 
ceived in France. From this latter period we have 
a sufficient variety of kinds— interludes, moralities, 
mysteries, and so forth ; the most important single 
composer of these being John Heywood. The great 
anil original school, commonly known as that of the 
Elizabethan dramatists, did not, however, arise till 
the last quarter of the century. Among the some- 
what amorphous dramatic products which preceded 
it, without as' far as can be seen giving this great 
group of playwrights much help of pattern or pre- 
cept, it is usual and proper to distinguish three 
pieces— Ralph Roister Doistcr, by Nicholas Udall ; 
Gammer Gurton's Needle, assigned to Bishop Still; 
and the tragedy of Gorboduc, or Ferrex cmd Porrcx, 
by Sackville the poet and Thomas Norton. The 
first and second are comedies, or rather farces, 
the second of ruder type than the fust, but both 
exhibiting a considerable advance from the mere 
interlude towards comedy proper. The third, com- 
posed under the same influence as the drama of 
the Pleiade, is after the style of Seneca — a style 
which happily, though more than once attempted 
in the years immediately following, was obstinately 
resisted by the English genius, and took no root 
here whatever. It is not possible to assign any 
foreign origin to that school of English drama, 
which, suddenly appearing in the work of the 
so-called ‘ university ’ group, of Marlowe, Greene, 
Peele, and in a rather different vein Lyly, passed 
into the far more capable hands of Shakespeare, 
Ben Jonson, Chapman, Deklcer, Beaumont and 
Fletcher, Webster, Middleton, Thomas Heywood, 
Massinger, Ford, and Shirley. To indicate even 
briefly the main characteristics of this drama would 
overpass the whole limits of this article. Suffice it 
to say, that allowing for its admitted defects in 
order, measure, and elaborate finish, as well as in 
dramatic arrangement' and in academically perfect 
literary style, no drama in the world excels or 
equals it in the vigorous variety of dramatic 
character and situation, or in the application of 
the highest poetry to the purposes of drama. Its 
desinence is usually fixed at the death of Shirley 
(1666), but, as a matter of fact, the best plays of 
the class had ceased to be written- even before the 
closing of the theatres twenty years earlier, as a 
result of the Puritan hatred for stage plays. By 


this time the two great ethical defects of the whole 
school, the unnecessary horror of its tragedy, and 
the unnecessary foulness of its comedy, had reached 
their highest point, while both the dramatic and the 
poetic quality of its practitioners had sadly fallen 
oft. In particular, the secret of blank verse which 
had afforded so admirable a vehicle was all but 
lost before ever the Civil War broke out. Accord- 
ingly, when after the Restoration tragedy revived 
( the staple matter of comedy and its usual manner 
are so much the same in all circumstances that 
fewer changes appear therein in every case), it 
assumed a very different complexion. Partly in- 
fluenced by the admiration of things French', but 
more by the fact that Davenant had been enabled 
by Oliver Cromwell’s love of music to introduce 
even during the Commonwealth a sort of musical 
drama, there came in what are called ‘ heroic ’ plays, 
the chief formal characteristic of which is that they 
are written, not in blank verse, but in rhymed 
couplets. These held the stage for some twenty 
years or so, their chief practitioner being Dryden, 
with Crowne, Otway, Lee, and others to back him in 
tragedy, and Shadwell, Crowne, Otway, Etheredge, 
Wycherley, and others in comedy. At last Dryden 
himself, either following or guiding the public taste, 
returned to blank verse, and produced in it the last 
really fine examples of English tragedy, properly so 
called, for the work of Rowe and Congreve in this 
kind is not noteworthy. The 18th century pro- 
duced nothin^ of value, and all the attempts that 
have been made since at pure tragedy on the English 
stage have been either merely literary work, or a 
kind of drcimc, or else performances of scarcely 
any literary merit but some stage adaptability. 

No such fate for a long time befell comedy. It 
has frequently been held that the Restoration 
dramatists in the proper sense (for the term is often 
very loosely used ) introduced an entirely new style. 
It might perhaps be maintained without much 
difficulty that Etheredge and Wycherley, the two 
chief waters of the new school, rather adjusted the 
old humour comedy of Jonson, and the bustling 
lively comic work of Fletcher, to the change of 
manners, the greater demand for literary style, and 
the example of Moliere. Following them, in the 
reign of William of Orange and that of Anne, 
Congreve, Vanbrugh, and Farquhar carried this 
altered style to almost its highest possible per- 
fection. All their work, as well in the earlier 
as in the later examples of it, was, however, 
marred bv a singular brutality of thought, even 
where (which was rarely the case) this brutality 
of thought was not coupled with an equal coarse- 
ness of language. For a long time the public 
demanded, enjoyed, or tolerated this ; but at length 
taste changed, and the famous paper wav, which had 
begun with Jeremy Collier’s attack on the stage, 
undoubtedly did much to purify English comedy. 
But it did not strengthen it, and nothing in the 
way of comic dialogue has since been produced which 
equals the best scenes of Vanbrugh and Congreve. 

It is, however, justly complained that this liveliness 
of dialogue is frequently studied at the expense of 
the verisimilitude and progress of the action. No 
similar complaint had to be made, though much 
comic work of merit was produced, until the time of 
Goldsmith. His two masterpieces were followed 
at no very great interval by the famous work of 
Sheridan, in which the methods of what may still 
be called Restoration comedy are adapted to altered 
tastes in literature and morals with surpassing 
skill. Sheridan is the last great name in the 
English drama, and though, especially of late years, 
the taste for theatrical performances has spread 
enormously, and the opportunities of gratifying it 
have increased in proportion, drama of the first or 
even a high second-rate quality has perpetually 
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refused to be written. With rare intervals tlie 
works of Shakespeare have kept the stage ; but all 
the other old tragic dramatists, have become obso- 
lete, and, except Goldsmith and Sheridan, the old 
comic writers have shared the same fate. Succes- 
sive schools of dramatic writing have had their day 
of favour, sometimes owing to the predilections of' 
certain popular actors. Thus a school imitated from 
the Germans of the Sturm und Drang class was 
followed by a period of jejune, though decent 
dramas such as Talfourd’s Ion, Milman’s Fazio, and 
the works of Joanna Baillie and Sheridan Knowles. 
Then succeeded (though exact succession is rarely to 
be predicated of such things) a period of light low 
comedy and farce, such as that identified in one 
way or other with the names of Mathews, Blanche, 
and Maddison Morton. And this again has been fol- 
lowed bv a rage for burlesque, for a new kind of comic 
opera of not inconsiderable merit, &e. But Shake- 
speare has always continued to be acted, and has 
trained actors without producing dramatists. The 
most considerable, probably, of strictly 19th-century 
English playwrights was the late Lord Lytton. Yet 
the Lady of Lyons, Money, Richelieu, &c., though 
usually' effective on the stage, can scarcely be said 
to be so to the reader, while some later dramas by 
poets of excellence, though respectable or admirable 
to the reader, have either not succeeded in being 
acted at all, or have not been acted successfully. 

It has seemed preferable for the plan of such 
an article as the present to adopt the historical 
method rather than to divide the drama into its 
kinds and examine the characteristics of each, such 
as tragedy, comedy, farce, melodrama, pantomime, 
and others, with their subdivisions, philosophical 
and historical. A survey of the great body of 
dramatic literature in our possession will, how- 
ever, lead to the not uninteresting conclusion that 
not merely the forms which literary work for 
dramatic representation can take, but even the 
situations and incidents which are suitable to such 
| representation, are by no means very numerous, 
and tend to reproduce themselves in the practice 
of different times and different nations with con- 
siderable regularity. So also in necessary con- 
sequence do the faults incident to the looser and 
severer systems of drama respectively recur. We 
also see, as might again be foreseen, that consider- 
ably less variety is obtainable in tragedy than in 
comedy, and that the former is infinitely the more 
difficult, and, in any excellence, the less abundant 
variety. Such questions as the baleful effect 
alleged, and probably with justice, to have been 
exercised on the drama by the popularity during 
the 19tli century of the prose novel, and the ex- 
tension of periodical literature- generally, can also 
only be hinted at. But it may be briefly said that 
the ages and circumstances in which drama has 
flourished most, have been those in which, by this 
or that accident, it occupied for a time and some- 
times almost monopolised the position of public 
instructor and informer on questions of thought 
and news, as well as that of public amuser. And 
another point worth noting is that the periods 
of best acting have by no means always Coincided 
with the periods of best drama- writing. 

' Driuumcil, a seaport of Norway, on the Dram- 
selv, which here discharges its waters through the 
Dramsfiord into the Gulf of Christiania, 33 miles 
SW. of Christiania by rail. The Dramselv is the 
second largest river in Norway, draining, with its 
tributaries, an area of 0300 so. ni. ; it is crossed 
here by three bridges, one of them 315 yards long. 
The town is divided into three quarters— Bragemiis 
on tlie north, and StromsS and Tangen on the 
south bank of the river — and has large sawmills 
and chicory factories. Its chief industry, however, 
is in timber, which forms the bulk of the exports, 


annually valued at over £400,000. Pop. (1875) 
18,851 ;*(1887) 19,391. 

J>raper 5 John William, a distinguished 
American author and man of science, was born 
at St Helens, near Liverpool, May 5, 1811. He 
received a course of chemical training in Lon- 
don, and in 1833 emigrated to Virginia. In 
1836 he graduated with honours as a doctor 
of medicine at the university of Pennsylvania; 
and after holding for some time a professorship 
in Hampden-Sidney College, Virginia, he was 
called in 1839 to the chair of Chemistry - in the 
university of New York. He did much to 
strengthen tlie medical department of that insti- 
tution, of which he was for a long time the 
president. He wrote a large number of papers 
on scientific subjects, such as the chemical action 
of light, radiant energy, phosphorescence, spec- 
trum analysis, photography, and the chemistiy 
and physics of living organisms. Among his 
works are On the Forces that Produce the Organi- 
sation of Plants (1844), Scientific Memoirs (1878), 
a work on Physiology (1850), History of the In- 
tellectual Development of Europe (1862), History 
of the American Civil War (3 vols. 1867-70), 
and a History of the Conflict between Science and 
Religion (1874). The last-named work bad a 
wide success, and was translated into several 
languages. He died January 4, 1882. — His son, 
Henry (1837-82), attained distinction as an original 
observer in astronomy and chemistry, working 
with great enthusiasm and success in both sciences. 
—Another son, John Christopher (1835-S5), was 
a successful teacher of chemistry and physiology', 
and the author of various text-books and scientific 
memoirs. 

Draught, in maritime affairs, is a technical 
name for the depth to which a ship sinks in the 
water when afloat. The draught is marked on 
tlie stem or stem-post, or both, from the keel 
upwards. See Shipbuilding. 

Draughts, a game played with ‘ men ’ on a 
checkered board, like a chess-board, of sixty-four 
black and white squares, is of unknown origin. 
Though Strutt ( Sports and Pastimes) calls it a 
modern invention, other authorities consider it 
very old. It was certainly played in Europe in the 
lOtli century, and in 1GGS a treatise on tlie game 
was published in Paris by' Mallet. The Greeks and 
Romans bad a similar game, and tlie Egyptians 
are represented on monuments as engaged in some 
such amusement. In France it is called Jen dcs 
Dames, a name which probably' appears in Dam- 
brad, tlie common Scotch name for tlie draught- 
board. 
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Tlie figure represents the board, numbered in the 
usual method for registering games. Two players, 
each having a set of twelve men — one set white. 
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the other black (or round and square, or distin- 
guished in any other way), sit opposite each other, 
having their men arranged on squares 1 to 12 and 
21 to 32 respectively. The men can be placed 
either on the black or white squares, but the whole 
must be placed on one colour only. Whichever 
colour is used, however, the single comers 4 and 29 
must be at the players’ left hand. 

The object of the game is to clear off the 
opponent’s men altogether from the board, or to 
so shut them up that they cannot be moved. 
Generally the blacK men play first, and as the men 
are changed each game, the first move becomes 
alternate. The movements of the men are very 
simple. Each player alternately moves one man 
at a time diagonally forward, always keeping on 
the same coloured squares. ' When an enemy’s man 
stands in the way, no move can be made' unless 
there be a vacant square immediately beyond, into 
which the man can be lifted, in which case the 
man leaped over is ‘ taken,’ and removed from the 
board ; and so on, till the game is lost and won, or 
drawn. When a man on either side has succeeded 
in making his way to the opposite side of the board, 
he becomes crowned, wlncli is done by putting 
another man on the top of him ; and he can then 
move in any diagonal direction, but always only 
one square at a time. 

When the men are reduced to a few on each 
side, a somewhat mysterious element called the 
move comes into play. This may be explained by 
the following case : Suppose only one man left on 
each side, one on square 2, the other on square 10 ; 
should it be the turn of the man on 2 to move, he 
-must obviously be taken and lose the game. The 
one on 10 is said to have the advantage of the move. 
The only chance for a man with the move against 
him is to get into a double comer, when the game is 
drawn. When there are several men left on either 
side, then it becomes a matter of nice calculation 
and great importance to find which side has the 
move, on account of the advantage arising there- 
from. Many treatises have been written on the 
theory of the move and the method of calculating it. 

Though a long way behind chess as a game of 
skill, or perhaps rather in consequence of that fact, 
draughts has always been a popular game, especially 
in Scotland, where for many years James Wyllie 
(the ‘herd-laddie’) was the acknowledged cham- 
pion of the world. It has also found much favour 
m the United States, where Mr C. F. Barker at- 
tained the championship. An international match 
between that gentleman and Mr J. Smith, champion 
of England, was played at Spennymoor, England, 
in December and January 1888-89. Thirty-two 
games were to be played ; and the result was that 
Barker won 5 games, Smith won 1, drawn, 23. 

Drave (Ger. Draw), a' river of Austria, rising 
in the Tyrol, at an altitude of 5477 fOet, and flow- 
ing 447 miles with a general east-south-easterly 
course, through or along the borders of Styria, 
Croatia, Slavonia, and Hungary, till, 10 miles 
below Essek, it falls into the Danube. In the 
first part of its course it is a mountain-torrent, 
rushing furiously through the mountain passes of 
Tyrol ; but joined by numerous streams, its volume 
increases, and from'Villach downwards (379 miles) 
it is navigable. 

DravidiailS is a name given to a large group 
of the non-Aryan races of Southern India, in- 
cluding those speaking Tamil, Telugu, Canarese, 
Malayalim, Toda, Gond, and six other tongues 
of minor importance — in all some 20,000,000 of 
people. These languages are all distinguished by 
having a rational and an irrational gender in 
nouns, which in the verbs also are indicated by 
pronominal suffixes. Thus ‘ they did it ’ is different 


in Tamil, according as the nominative is rational 
or irrational. The grammatical relations are 
generally expressed by pronominal suffixes. Bask 
did much to establish the Dravidian group ; the 
second edition of Bishop Caldwell’s great work, 
Comparative Grammar of the Dravidian Languages 
(1875; the 1st ed. having appeared in 1856), is the 
standard authority. See India. 

Drawback, a term ill commerce, employed in 
connection with the remitting or paying back by 
government of excise duties on certain classes of 
articles exported. Excise duties, as a matter of 
course, enhance by so much the natural price of 
the commodity on which they are imposed. Were 
these duties not remitted, the commodity so 
taxed would not be ordered by those foreign 
countries where articles of the same kind could 
be purchased free of such duties. To afford 
facility for the exportation of these articles, the 
state resorts to the expedient of returning to the 
exporter a sum equal in amount to what he or the 
manufacturer had paid to the excise. Such is 
drawback. Among other matters of fiscal policy, 
Adam Smith, in his Wealth of Nations, discusses 
the propriety of giving drawbacks, and sees in 
them nothing that is adverse to a sound political 
economy. ‘To allow,’ he says, ‘the merchant to 
draw back upon exportation, either the whole or a 
part of whatever excise or inland duty is imposed 
upon domestic industry, can never occasion the 
exportation of a greater quantity of goods than 
what would have been exported had no duty been 
imposed. Sncli encouragements do not tend to 
turn towards any particular employment a greater 
share of the capital of the country than what would 


snare ot tJie capital ol tlie country tlian wiiat would 
go to that employment of its own accord, but only 
to hinder the duty from driving away any part of 
that share to other employments. They tend not 
to overturn that balance which naturally estab- 
lishes itself among all the various employments of 
the society, but to hinder it being overturned by 
the duty : they tend not to destroy, but to preserve, 
what it’is in most cases advantageous to preserve, 
the natural division and distribution of labour in 
the society.’ It will, however, be admitted that 
the system of drawbacks is liable to abuse. The 
bounties paid by several European states to sugar, 
for example, were based on the payment of draw- 
backs, the sum returned being actually larger than 
the sum paid as duty. See Bounty. 

Drawbridge. See Bridge. 

Drawing is the expression of form in graphic 
art. The term is more particularly applied to 


art. The term is more particularly applied to 
expression of form by line. In the preliminary 
study of drawing, a lead-pencil or other pointed 
instrument is employed, and the pupil is directed 
to copy geometrical or other well-defined forms 
bounded by distinct lines. But in nature no such 
boundary lines exist; her objects relieve them- 
selves to the eye as spaces that are lighter or 
darker in tone," or of varying colour. All ex- 
pression by line of natural things is consequently 
a conventional rendering, and the true skill of 
the artist lies in the imagination and insight with 
which he chooses such lines as are typical and 
vital, as most simply and forcibly reveal the 
character of the thing drawn. Such selection is, 
in particular, the chief excellence of an etched 
plate, etching being, of all artistic processes, that 
in which the line is most sensitive and susceptible 
to the slightest impulse of the artist, and a process 
in which the line tells by itself, and does not 
instinctively tend to become merged in a senes 
of accurately gradated tints, as is the case in 
engraving with the burin. The slighter etchings 
of Rembrandt are unsurpassable examples of 
expressive selection of line ; while the woodcuts of 
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Holbein’s ‘ Dance of Death ’ show how accurately 
the character of even a minute face may be rendered 
by a very few blunt lines and touches, set each in 
its absolutely right place. The more academic 
method of drawing, ot which the classical outlines 
after Flnxman are examples, has in it less of 
spirit and insight. It trusts greatly to an un- 
broken and formally correct outline, and founds 
its charm less on seizure of individualities of 
character than on dignity of abstract design, and 
the grace inherent in flowing curves. In painting, 
art has rid herself of the conventionalism of line, 
and, like nature, expresses form by spaces. In 
speaking of the drawing of a picture, we indicate 
not only, ov chiefly, the contours of its figures, 
but also their interior modelling, the subtle 
delicacies of colouring, of tone, and of light and 
shade, so far as these express the form of objects 
and reveal their individuality. Architectural draw- 
ing has its own rules ; and mechanical or engineer- 
ing drawing differs widely from other kinds in 
being done wholly by aid of instruments. See Art 
Education, Perspective. 

Drawing and Quartering. -phe pun i s s,. 
ment for Treason (q,v.), in force till 1870, was 
that the offender he dream to the place of execu- 
tion on a hurdle ; that he be hanged by the neck 
and disembowelled ; that his head be severed from 
his body, and that body he divided into four parts, 
or quartered. Despard (q.v.) and his six confeder- 
ates were in 1803 drawn, hanged, and beheaded. 
See Notes and Queries for 1880-S2. 

Drawing-rooin. See Court. 

Drayton, Michael, poet, was horn at Harts- 
liill, near Atherstone, Warwickshire, in 1563. It 
is not known whether lie was a member of either 
university ; nor is there any foundation for the 
statement that he served in early manhood as a 
soldier. In his epistle to Henry Reynolds he 
refers to the time when he was * a proper goodly 
page,’ but does not say to what family he was' 
attached. His earliest production was The Har- 
mony of the Church, a metrical rendering of 
scriptural passages. For some reason it gave 
offence to the authorities, and was condemned to. 
he destroyed. In 1593 lie published a volume of 
eclogues, under the title of Idea, the Shepherd's 
Garland, which afterwards . underwent consider- 
able revision. The first of his more important 
poems was Mortimcriados (1596), which he re- 
published (with many alterations) in 1603, under 
the title of The Barons' Wars. As a whole this 
historical poem is somewhat deficient in interest, 
but it abounds in fine passages. EnglaiuTs 
Heroical Epistles, first published in 1597, and 
frequently republished, written on the model of 
Ovid’s Her aides, lias more polish and less in- 
equality than we find in many of Drayton’s works ; 
the versification is fluent and the diction choice. 
In Poems, Lyric and Heroic (1606), appeared the 
Ballad of Agincmirt, the most spirited of Eng- 
lish martial lyrics. The first eighteen ‘ songs ’ 
or books of Drayton’s greatest work, Polyolbion, 
were published in 1613, with annotations by John 
Selden ; twelve more songs were written later, and 
the complete poem appeared in 1622. This gigantic 
undertaking was the labour of many years. Dray- 
ton aimed at giving * a chorograpliical description 
of all the tracts, 'rivers, mountains, forests, and 
other parts of Great Britain ; ’ and expended on his 
monumental work a vast amount of learning, 
industry, and skill. From the nature of the 
subject the poem could not fail to be to some 
extent monotonous ; but the monotony is amply 
relieved by the beauty of the pastoral descriptions. 
In 1019 Drayton collected in a single volume all 
the poems (with the exception of Polyolbion ) which 


lie wished to preserve. Eight years afterwards he 
published a new volume of miscellaneous poems, 
among which was the whimsical and delightful 
Nymphuliu, the Court of Fairy, a triumph of in- 
genious fancy. His last work, The Muses' Ely shun, 
appeared in 1630 ; it contains some pastoral poems 
of finished elegance. He died in 1631. There is a 
monument to him in Westminster Abbey, and the 
inscription was probably by Ben Jonsoni Drayton 
wrote many sonnets; one of them (‘Since there’s 
no help, come let us kiss and part’) was pro- 
nounced by Rossetti to be ‘ almost the best in the 
language, if not quite.’ An edition of Polyolbion, 
in three volumes, was published in 1876 by the Rev. 
Richard Hooper; Mr A. H. Bullen has edited a 
volume of Selections (1883); and in 1889 fac-simile 
reprints of the early editions were being issued by 
the Spenser Society. 

Drayton-in-IIales. See Market-Drayton. 

Dreaming may be defined as the manifesta- 
tion of conscious mental activity during sleep. 
It is probable that during the profoundest sleep 
there is a complete suspension of all forms of 
conscious activity. Our senses cease to respond 
to ordinary stimuli, we cannot will any act or 
originate any thought, and we are unconscious 
of our own existence. At the same time, all reflex 
acts are lowered, breathing and the action of the 
heart become slower, and the other organic func- 
tions are also diminished. These phenomena are 
due to the exhaustion of the energy of the brain, 
and to the changes necessary for its restoration, 
and for the removal of tissue waste. They are 
accompanied by a diminution of the amount of 
blood flowing through the organ. As we go to 
sleep, our senses drop off one by one, we cease to 
see or smell, while we still continue to hear. Even 
during sleep our faculties may not fall equally into 
abeyance. A light sleeper may, without waking, 
answer questions put to him. Men may sleep on 
horseback or on the march, the central nervous 
mechanism co-ordinating the necessary movements 
alone remaining awake ancl active. Again, as is 
well known, an expected sound, however light, may 
arouse one oblivious to all other noises. It is 
obvious then that during sleep there may be 
all degrees of abolition of activity "in the various 
faculties. Some may be in full power, while the 
others are completely or partially suspended. We 
dream then because our brain is in a condition of 
partial activity. It is maintained by some that 
no sleep is ever so profound as to be perfectly 
dreamless. Sir William Hamilton thought that 
we dream always, but simply forget our dreams. 
This proposition, which obviously cannot be proved, 
is supported by the fact that we forget with the 
utmost readiness what we know we have dreamed, 
and that others may see in our actions evidence 
of dreaming of which we ourselves afterwards retain 
no recollection. Many facts in connection with 
injuries to the head point, however, in an opposite 
direction. Dr Maudslcy quotes the case of a hoy 
who was rendered insensible by the kick of a horse. 
After trephining the depressed hone he became 
sensible. The surgeon took advantage of the hole 
in the skull to make firm pressure on the exposed 
brain after asking him a question. While the 
pressure lasted lie remained silent, but the instant 
it was removed he made a reply, never suspecting 
that he had not answered at once. With regard 
to the time at which we dream there has been 
winch . discussion.. Many consider that we dream 
only in the semi-conscious state of falling asleep 
or of awakening. This unquestionably is true in 
many cases, hut the evidence of somnambulism 
and of the night terrors of children would indicate 
that we may dream at any time ; and, moreover, 
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we may find ourselves dreaming when suddenly 
awakened cut of a deep slumber. 

The ideas constituting our dreams may, in rare 
cases, be coherent complicated trains of thought. 
Mathematical problems ineffectually attacked 
during the day have been solved in this way, 
legal opinions given on difficult questions, and 
sermons composed and written. Many such cases 
are recorded by trustworthy persons. Coleridge 
composed the poem of Kubla Khan during a three 
hours’ sleep, and wrote out on awakening the exist- 
ing fragment, extending to fifty-four lines, which, 
but for an accidental interruption, might have 
reached two or three hundred. In most cases, 
however, there is no apparent cohesion in the 
sequence of our ideas. The control of the will 
or power of forming common-sense or moral judg- 
ments, is more or less completely lost. The most 
improbable events do not surprise us. Miss Cobbe 
(Macmillan’s Magazine, 1870) narrates how Mr 
Richard Napier, one of the most benevolent of men, 
dreamt lie - ran his best friend through the body, 
and ever afterwards recalled the gratification with 
which he saw the point of the sword come out 
through his shoulder. The philanthropist commits 
cruel acts .without remorse. All distinction of 
time and place is lost, we converse with the dead, 
we are transported thousands of miles in a moment, 
and so on ; and we take it all as a matter of course, 
or have at the most a feeling of slight wonder. 
The rapidity of the sequence of our ideas is 
one of the most remarkable of the phenomena 
of dreaming. This may be comparecf with the 
similar condition which sometimes occurs during 
the act of drowning, when the whole of one’s past 
life may be mirrored on the mind in a moment. 
Dreams which seem to cover months, or even 
years, take place within a few seconds or minutes. 
It is well known that a sound which may awake 
a sleeper, may at the same time give origin to a 
dream which apparently covers a long period of 
time. As already mentioned, many of our most 
complicated dreams take place duinig the act of 
wakening. On the other hand, it must not be 
imagined that all dreams are mere momentary 
occurrences. Every one who has watched a dog 
dreaming knows over how long a time the act 
may be prolonged, as is indicated by the succession 
of yelping and barking movements. It is not per- 
fectly accurate to say that the will and the judg- 
ment are altogether in abeyance. We may find 
ourselves voluntarily prolonging a pleasant dream, 
which we recognise as such ; and . we may by a 
similar process awaken ourselves so as to interrupt 
a disagreeable or depressing one. 

The subject-matter of dreams is always com- 
posed of previous mental experiences, the majority 
of which are obtained through the sense of sight. 
For the most part they are those of recent date, 
perhaps those of the day preceding. But not 
rarely old and forgotten experiences may be recalled 
by associations the clue to which is quite lost. 
A momentary and possibly hardly noticed sensa- 
tion during the day, may, during sleep, recall the 
ideas associated with an occasion long ago when 
the same sensation was 1 experienced. It is an 
interesting question how the deaf and the blind 
dream. Dr Darwin records the case of a gentle- 
man who had been deaf for thirty years, and who 
never dreamt of persons conversing with him except 
by the fingers or in writing, and never had the 
impression of hearing them speak. Mr Johns, in 
the National llcvieto for 1885, states that the blind, 
who can of course have no visual images, dream as 
actively as those who see, and dream by hearing, 
and touching, and smelling ; they tell the size of a 
room by the sound of imaginary persons walking 
in it ; recognise a friend by his voice, or by touch- 


ing him ; or the freshness of the morning bv the 
smell of the air. J 

Dreams sometimes may be directly ascribed 
to impressions on the special senses. Thus it 
is told of Dr Gregory that he dreamt of ascend- 
ing the crfiter of iVIount Etna, after having gone 
to sleep with a bottle of hot water at his feet. 
A French observer, Maury, had a series of experi- 
ments conducted on himself to determine whether 
special sense-impressions would always produce 
corresponding dreams. He directed a person to 
make various experiments on his senses, and to 
awaken him soon after each. When his lips and 
nose were tickled with a feather, he dreamt that 
the skin of his face was being torn off with a pitch 
plaster. Pinching the back of his neck made him 
dream of a doctor who had blistered him there in 
his infancy. In many of his observations, how- 
ever, no connection could be traced between the 
dream and its immediate cause. The special char- 
acter of many dreams is determined by the condition 
of the organs of the thorax and abdomen, and of 
tbe muscular system. For example, the presence of 
indigestible or undigested food in the stomach, by 
embarrassing the breathing and the action of the 
heart, suggests the ideas of the various forms of 
nightmare, the monster, or the crashing weight from 
which there is no escape, which are closely akin 
to the sensations induced by similar effects on the 
heart during the day. An uncomfortable position 
in bed, a strained condition of the muscular system, 
will cause dreams of falling over precipices or 
of straggling. Certain well-known drags give a 
specific character to dreams. The magnificent 
visions of the opium stupor have been made 
familiar by the classical account of De Quincey. 
(It is well to mention that the splendour of the 
dreams is not so certain to follow the indulgence 
of the opium habit as is the degradation of our 
mental and moral and physical nature. ) The furious 
homicidal delirium caused by hashish ( Indian Hemp ) 
is indicated by its being the origin of the name 
Assassin (q.v.). Excessive indulgence in alcohol 
gives rise to delirious dreams characterised by 
unfounded dread and suspicion. Workers in india- 
rubber factories, who are exposed to the inhalation 
of bisulphide of carbon, suffer from fearful dreams 
of being murdered and falling over precipices. 
Many other drugs induce almost as certain results. 

The state Of the circulation and that of the 
nervous tissue of the brain are important factors 
whose influence can hardly be separated. Sound 
sleep, like sound thought, is impossible either with 
an over-congested brain, or in one with a deficient 
supply of blood. In the former case, there is a 
tendency to a rapid succession of vivid dreamings, 
interrupted by intervals of wakefulness. The 
brain cells are too excited by the excess of blood 
to pass into a condition of repose, and their activity 
tends to keep up the congestion of the organ. 
When the blood is deficient in quantity or in 
quality, or poisoned by substances which ought 
to be removed from the body, and when the nervous 
system is exhausted by such causes as oyer-fatigue, 
shock, or depressing emotions from over-indulgence 
in any form, then unpleasant depressing dreams 
are apt to follow. 

The onset of acute disease (especially when 
affecting the nervous system) is not unfrequently 
heralded by continued dreaming or continued 
sleeplessness. Depressing dreams should he always 
regarded as an indication of need for attention to 
health, or to relaxation from work, more espe- 
cially, perhaps, by those engaged in professional 
pursuits. . , 

With regard to the effect of dreams, many, no 
doubt, are forgotten utterly ; some, forgotten dur- 
ing the waking state, are vividly recalled during 
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succeeding dreams. Many, perhaps, most, are 
indistinctly remembered for a short time : others 
again, like the dream of Clarence, produce an 
ineradicable impression of reality : 

I trembling waked, and for a season after 
Could not believe but that I was in bell, 

Such terrible impression made my dream. 

In some forms, which may be named somnam- 
bulic dreams, in which the dream is acted as well 
as thought out, it is remarkable that almost no 
recollection is retained. Such cases are familiar 
to us in their mildest forms, in tlie child talking, 
crying, or using his fists in liis sleep. The night 
terrain of nervous children, so frequent during 
their second dentition, often cause unnecessary 
anxiety. In these, the child may start up suddenly 
out of a sound sleep, manifesting signs of pain or 
terror. After a time, generally witliout waking, 
the child lies down, and in the morning has no 
recollection of the occurrence. Under tins cate- 
gory must also he included acts of unconscious 
violence occurring during sleep, which sometimes 
lead to most distressing consequences. Dr Clouston 
of Momingside, Edinburgh, refers to a case where 
a confirmed somnambulist during his sleep seized 
his child, to whom he was devotedly attached, and 
caused his death by dashing him against the wall, 
under the belief that lie saw a wild animal in the 
room. The man in question was acquitted on the 
charge of murder, it being held that he was not 
responsible during sleep. The condition might be 
described as one of sanity during the waking hours, 
and of the opposite during sleep. Many similar 
cases are on record. They are generally indications 
of a strong hereditary tendency to instability of 
the nervous system. See Somnambulism. 

Among tlie peoples of antiquity, dreams were 
regarded as direct messages from the spiritual 
world, of either divine or diabolical origin, and 
their interpretation was elevated to the rank of a 
science. Nowadays the tendency is to explain 
away the undoubted facts of foretelling the future 
on the ground of mere coincidence. It would 
be marvellous if among the multitude of dreams 
having reference to the future some did not come 
true. Such cases arrest the attention, while others 
are forgotten. To the writer it appears that this 
latter explanation of mere coincidence cannot be 
accepted. He would regard the apparent foretell- 
ing of the future as on a par with the working 
out of a problem by tlie mathematician. In the 
former case, it is the solution during sleep of the 
question that has been occupying the mind of the 
deep political, moral, or religions thinker. The 
anxieties connected with a ‘ low Nile ’ would give 
rise to the dream of Pharaoh as certainly as would 
the mental tension of Condorcet lead to his 
continuing his mathematical calculations during 
sleep. What the ancients considered a direct 
message from God we term the working of tlie 
natural law. In neither case is the matter one of 
chance or mere coincidence. 

See Abercrombie’s Inquiries concerning the Intellectual 
Powers (1830); Seafield’s literature and Curiosities of 
Dreams (1809); Carpenter’s Mental Physiology ( 1881 ) ; 
Maudsley’s Pathology of Mind (1879), and his Natural 
Causes and Supernatural Seemings (1880). 

Dredge, a machine used for bringing up from 
the bottom of lakes, or of the sea, specimens of the 
organisms and plants which exist there. A rude 
species of hand dredge appeal's to have been in use 
from the earliest times, and is still employed among 
the peoples of the Pacific islands, an improved 
form being common in all civilised countries possess- 
ing a seaboard. As a means of scientific investiga- 
tion, the jlredge was first used by Muller, who, 
before 1779, had made systematic investigations 
into the deep-sea fauna and flora off the coasts of 
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Norway and Denmark. Other naturalists were not 
slow to recognise the value of tlie results thus 
obtained, and the dredge was extensively employed 
by the principal scientific men of the period, among 
whom Forbes especially deserves mention, although 
it was some time before its full value as a means 
of investigation was thoroughly appreciated and 
understood. 

For ordinary purposes, and for use where the 
water does not exceed 100 fathoms in depth, Dr 
Robert Ball’s dredge (1838) 
is generally recognised as 
most useful. With such 
slight modifications as occur 
to most dredges, it con- 
tinues to he employed in 
preference to other forms. 

The frame is H feet long, 
with scrapers not more than 
3 inches wide, and so placed 
that the distance across the 
scraping surfaces is be- 
tween 7 and 8 inches ; these 
scrapers are connected by 
the frame-ends, made of bar 
iron five-eighths of an inch 
in diameter. Two curved 
iron arms (a, a in fig.) are 
fixed to the extremities of 
the cross-bar by means of 
‘eyes,’ which allow the arms 
to fall down over the mouth 
of the dredge. The bag is 
secured to the thick inner 
end of the scrapers by means 
of an iron rod and stout iron 
rings (b, bin fig.). This hag may be of any depth, 
hut 2 feet will he found very convenient; it ought 
to he hand-netted from stout twine, and the lower 
end lined with coarse canvas, to prevent the escape 
of the more minute animals and plants. All the 
materials nsed in the construction of a dredge, the 
iron especially, ought to he of the very best quality. 
Captain Calver, of the Porcupine (1869-70), in- 
vented the use of hemp tangles (half a' dozen 
tangles fastened to an iron rod attached to the 
bottom of the dredge), and found them very suc- 
cessful in sweeping the bottom of objects which 
did not find their way into the dredge. 

In the cruises of the Blake (1877-80), a case of 
stout canvas was used to cover the dredge, with the 
result that the most delicate organisms were brought 
up entirely uninjured, even after the machine had 
been dragged along rough ground for some time; 
the cover was also found to preserve the net from 
injury from contact with sharp rocks. "When dredg- 
ing, before the net is let down, the depth of tlie 
water should always he ascertained by casts of 
the lead, when not' already approximately known , 
and, whenever practicable, a deep-sea thermometer 
ought to he used in conjunction with the lead, 
and the temperature of the water, which has a 
more important hearing on the distribution of life 
than is generally supposed, carefully observed and 
recorded. The rope attacliing the dredge to the 
vessel ought to he tested before use, as any failure 
in it may lead to the loss of the dredge and its 
contents, and must he kept sufficiently slack to 
prevent its snapping from any sudden jerk. The 
length let out should he, as a rule, double the 
depth of water, to avoid danger of breakage from 
ordinary causes. If, however, the water he under 
30 fathoms, the length of rope ought to he three 
times the depth. The rope thus used should be 
made from the finest quality of Russian liemp, 
one inch and a half in circumference, containing 
.about twenty yarns in three strands. The boat 
from which dredging operations are carried on 
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should always be kept moving, but very slowly. 
Unless there be some strong wind or considerable 
current, the use of oars or sails must be called in, 
as the dredge acts as an anchor to the vessel, but 
the rate of progress ought not to much exceed one 
mile per hour. 

For further particulars regarding dredges and 
dredging, see Sir Wyville Thomson’s The Depths 
of the Sea, The Challenger Expedition Bcport, 
Narrative, vol. i., and The Three Cruises of the 
Blahc, by Professor A. Agassiz. An account of 
a very ingenious' dredge used by the Prince of 
Monaco, who has employed the electric light to 
attract the fish into the net, will be found in the 
Scientific News, vol.'i. p. 9S. 

Drcdgillg-maclline, a machine for clearing 
out or deepening the channels of rivers, harbours, 
&c. Such machines are of four kinds — viz. the 
single* central bucket-ladder machine, the double- 
ladder machine, the side-ladder machine, and the 
hopper-dredger. The first named is the most 
common, and is shown in the figure. The dia- 
gram represents a machine made in 1S81, for the 
deepening of the lower portion of the Clyde. It was 


the largest machine of the kind which had been 
built at that time. Its length is 164 feet, breadth 
30 feet, and depth 10 feet. The engines are of 350 
indicated herse-power, and the machine is capable 
of lifting from a depth of 35 feet 500 tons an hour 
of ordinary dredgible material. It is fitted with 
two sets of buckets, one set for soft boulder-clay of 
20 cubic feet capacity each, and one for hard clay 
of 7 cubic feet capacity. The bucket-ladder, L, 
is 85 feet in length. The upper tumbler, T, 
which is five-sided, is made to rotate by means of 
powerful gearing worked by the engine. This gives 
motion to the bucket-chain to which the buckets 
are attached, causing them to pass over the upper 
tumbler at the rate of 15 per minute for soft stuff, 
and 10 per minute for hard material. The ladder 
can be raised or lowered at leisure by means of the 
topping lift, H. The barrel, V, round which the 
hauling part of the chain tackle passes, is grooved, 
and of cast-iron, and weighs 13 tons. The vessel 
is fitted with screw-propeller, so as to shift without 
the aid of a tug. The cost of the dredger shown is 
about £19,250. 

The double-ladder and side-ladder dredgers are 
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similarly constructed, excepting that the latter 
lias the bucket-ladder projecting over one side 
in order to permit of its working close up to a 

n ' or dock-wall. These dredgers discharge the 
ged material into barges lying alongside by 
means of shoots. 

The hopper-dredger, designed by Messrs Simons 
of Renfrew, is constructed so as. to dispense with 
the use of barges, the dredged material being 
discharged into the hold or hopper of the vessel. 
When this is filled, the vessel is detached from her 
moorings, and is propelled to the place of deposit, 
when the stuff is discharged through the bottom 
by lowering the hopper doors. The bucket-ladder 
in this machine is made to traverse so that the 
lower end can be run out before the bow, and so 
cut a passage for the vessel through a dry bank. 
This dredger saves the cost of the barges, and 
works more economically. The barge-loading 
dredger works more expeditiously, as it lies always 
at its moorings dredging and filling barges con- 
stantly ; while in the case of the hopper-dredger, 
the dredging is entirely suspended while it is 
steaming away to the place of deposit, and time 
also is lost dropping anil picking up moorings, 
particularly in stormy weather. But each kind has 
its proper place depending on the circumstances. 


When a dredger is set to work it must be very 
securely moored by long bow and stem chains; 
moorings have also to be run out from eacli bow 
and each quarter. The system of cross dredging 
is generally adopted. By this mode the vessel 
is moored at one side of the bank to be dredged ; 
the ladder is lowered so as to take a cut of about 
9 inches, and then the one set of side chains are 
hove in and the opposite set paid out at a speed, 
varying according to the nature of the stuff being 
dredged, of from 10 to 25 feet a minute. When the 
bank has been crossed, the bow chain is hove in 
perhaps about 12 feet, and a new cut carried across ; 
and so on until the required depth is reached. _ The 
speed of the winding can be increased or diminished 
according to the nature of the bottom. The tear 
and wear of dredging-machines is very great, and 
buckets, links, and pins have to be made of great 
strength. The barges for conveying the dredgings 
are usually made to cany from 300 to 500 tons. 
They are strongly built, and steam when loaded 
about 9 miles an hour. The engines are 2a0 horse- 
power indicated. The hoppers are 60 feet long, 
20 feet wide at top, and 9 feet at bottom, the 
bottom of the hopper is closed by 12 doors, which 
are held up by strong chains passing round ratchet- 
wheels. These are suddenly let go when the caigo 
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is to be dropped. The cost of the barges is about 
£8000 to £9000 ; and when the place of deposit is 
12 to 15 miles distant, three of them are required 
for such a dredger as has been described. 

A dredger capable of removing rock, the D6ro- 
die use, was constructed for the Sue/. Canal Company, 
by Lolmitz & Co., shipbuilders, Renfrew. Forming 
part of this dredger is -a set of Lobnitz’s _ patent 
rock -breaking rams. These rams, which are in prin- 
ciple simply huge chisel-pointed hammers, weighing 
four tons each, are raised by hydraulic power, and 
allowed to fall from 10 to 20 feet. There are five on 
each side of the well, the ordinary bucket-dredge 
working between them, and raising the rock broken 
by the hammers. This dredger is also fitted with 
Lobnitz’s patent guide-wheel, which allows the 
bucket-ladder to occupy less space in the dredger 
by bearing up the bag of the bucket-chain. It is 
also claimed for this guide-wheel that the loss of 
dredged material is less, the wear and tear is less, 
and that the revolutions are increased with the 
same engine-power by its use. 

Dretl Scott Case, brought before the supreme 
court of the United States in 1856, was the case of 
a negro called Dred Scott, who with his wife and 
two children had been held as slaves by a Dr 
Emerson in Missouri. After Dr Emerson’s death, 
Scott and his family claimed to be free, as having 
resided with their owner in a free territory. The 
decision was hostile to their claim, and they were 
held to be still slaves. See SLAVERY. 

Dreissena, a genus of bivalves, ill the mussel 
family (Mytilidm), peculiar in having the mantle 
halves almost completely united. One species {D. 
polymorpha) deserves notice, since, from its home 
in the Black Sea and Caspian, it has travelled 
westward on ships or logs, and has now established 
itself in many European ( including British ) estu- 
aries and canals. 

Drclineourt, Charles, a French Protestant 
divine, was born at Sedan in 1595, and was from 1620 
a pastor near Paris, where he died in 1669. He 
wrote, among other works, a book that was trans- 
lated and frequently reprinted in English, under 
the title Consolations against the Fear of Death. 
See Defoe. 

Dren'tllCj a frontier province of the Nether- 
lands, bordering on Hanover ; area, 1030 sq. m. ; 
pop. (1885) 124,160. It is the least populous pro- 
vince in the kingdom. The soil is in generaL poor, 
only about one-half of the surface being capable of 
cultivation, the remaining portion covered chiefly 
with heath and morass. The inhabitants are 
chiefly employed in agriculture, pasturage, and in 
digging and exporting peat. 

Dresden, tile capital of the kingdom of Saxony, 
is situated in a charming valley on the Elbe, 116 
miles SE. of Berlin, and 62 ESE. of Leipzig. The 
Altstadt and Friedrichs tadt on the left bank of the 
Elbe, and the Neustadt and Antonstadt on the 
right or northern bank, are united by the Augustus 
Bridge, dating in its present form 'from 1727-29 ; 
the Albert Bridge, erected in 1875-77, both master- 
pieces of architecture ; and by the Marienbriicke, 
which is at once a railway and a carriage bridge. 
Dresden is a pleasant and attractive, though not 
exactly a beautiful town. It contains several open 
squares, and is embellished with statues and public 
gardens ; and the Briilil Terrace, on the south bank 
of the Elbe, originally laid out by Count Briilil in 
1738, is a charming promenade, on which in 1S89 
extensive improvements were made. Its architec- 
ture and splendid art collections, the presence of the 
Saxon court, and the numerous foreigners who are 
attracted by its artistic and educational reputation, 
render Dresden one of the pleasantest and gayest 
of the smaller residential continental towns. 


Dresden occupies an important position in the 
history of art, especially as -the cradle of rococo 
art, which culminated here about the middle of 
the 18th century. Herder called it the German 
Florence. The Academy of Art, opened in 1764, 
and specially famous for drawing and architecture, 
the choir in connection with the Roman Catholic 
church, and the Conservatory of Music, are all of 
no small importance to the progress of art at the 
present day. Scientific, educational, .'esthetic, and 
benevolent institutions also abound in the town. 
The museum, one of the finest specimens of modern 
architecture, built by Semper in 1847-54, contains 
collections of engravings (400,000 examples) 
and drawings, besides the famous picture-gallery. 
The last, which owes its origin chiefly to Augustus 
III. of Saxony, who purchased the Modena gallery 
in 1745, is one of the finest collections out of Italy, 
and contains about 2400 paintings, mainly by 
Italian and Flemish masters. The gem of the 
collection is the ‘ Sistine Madonna,’ by Raphael ; 
other masterpieces bein'' Titian’s ‘ Tribute Money,’ 
and Correggio’s ‘ Magdalene ’ and 1 La Notte.’ The 
so-called ‘ Holbein Madonna,’ often ranked second 
anion'' the treasures of the gallery, is now ad- 
mitted to be a copy, the original of which is 
at Darmstadt. Adjoining the museum is the 
Z winger, a remarkable rococo building of 17 11— 
22, designed as the vestibule of an elaborate 
palace, of which, however, no more was ever built. 
It now contains valuable collections of casts, 
zoology, mineralogy, and mathematical and philo- 
sophical instruments. The Johanneum, erected as 
royal stables at the end of the 16th century, now 
accommodates the historical museum, founded in 
1833, the gallery of arms, and the priceless collec- 
tion of porcelain, which embraces 15,000 specimens. 
The Angusteum, or collection of antiquities, chiefly 
Roman objects of the Imperial times, and the 
Royal Public Library, are deposited in the Japanese 
Palace, built in 1715 in the Neustadt. The library 
contains nearly 350,000 volumes, 20,000 maps, and 
4000 MSS., and is particularly complete in the 
departments of literary history and classical 
antiquity, as well as in histories of France 
and Germany. The ‘Green Vault’ in the royal 
palace contains a valuable collection of precious 
stones, pearls, and curios, and articles in gold, 
silver, ivory, &c. The cabinet of coins is also pre- 
served in the palace. The list of art treasures in 
Dresden may be closed with the collection of 
antiques (chiefly ecclesiastical), and the gallery 
of casts of the works of the sculptor Rietscliel, both 
in the ‘ Lustschloss,’ erected in 1680, in the Grosse 
Garten, a handsome public park, 350 acres in ex- 
tent. Among the important buildings not yet men- 
tioned are the royal palace, a large and rambling 
edifice of no architectural importance, begun by 
Duke George in 1534, and completed by Augustus 
II. ; the prince’s palace, erected by Augustus II. 
in 1718; the Briilil Palace, dating from 1737; the 
town-house (1741-45), restored and enlarged in 
1862-65; and the magnificent new theatre (1S71- 
78), designed by Semper. Of the churches, the 
finest are the Frauenkirche (1726-34), with a lofty 
dome and lantern 320 feet in height ; the Roman 
Catholic church (1737-56), in an elaborate baroque 
style, adorned on the exterior with sixty -four 
statues; the Sophienkirche (1351-57), restored and 
provided with towers in 1865-69 ; and the Kreuz- 
kirche, the largest church in Dresden, dating in its 
present form from 1764-85. The Synagogue (1838- 
40), designed by Semper, is also worthy of mention. 

The most important industries are the manu- 
factures of gold and silver articles, artificial flowers, 
machinery, chemicals, paper-hangings, painters’ 
canvas and colours, chocolate, Ac. ; anil straw- 
plaiting, brewing, and market-gardening. The 
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so-called 1 Dresden china ’ is manufactured not at 
Dresden but at Meissen ( see Pottery ). A con- 
siderable trade is earned on by means of the 
Elbe, which is also enlivened by "numerous small 
passenger-steamers. Pop. , (1871*) 177,087; (1SS5) 
240,086. 

Dresden is of very early Slavonic origin, though 
first officially mentioned. as a town in 1216. The 
oldest part of the town was on the right bank of 
the river, but having been rebuilt after a conflagra- 
tion in 16S5, it has since been known as the 
Neustadt. Henry the Illustrious made Dresden 
his capital in 1270, and after the division of the 
Saxon lands in 14S5 it became the seat of the 
Albertine line, aitd its prosperity gradually in- 
creased. Several successive sovereigns contributed' 
to its embellishment, particularly Augustus I. and 
Augustus II. It suffered severely, however, dur- 
ing the Seven Years’ 'War, and again in August 
1813, when the war between Napoleon and the 
allies having broken out afresh, the armies of the 
latter gathered from all sides towards Dresden, 
which they regarded as the key of the French 
position. The assault was made on the 26th, but 
was beaten back by Napoleon ; and the allies re- 
treated on the 27th, after hard fighting. Napoleon 
did not quit the city till the 7tli October, leaving 
nearly 30,000 men still behind. As all access 
was cut off by the Russians, the city suffered 
severely from famine. A capitulation was at 
length brought about on lltli November. During 
the revolution of 1S49, also, very great damage 
was inflicted upon the town; but it has rapidly 
recovered. Dresden was occupied by the Prussians 
in 1S66 during the war between Austria and Prussia. 
Since that period numerous improvements have 
been effected, and the city has been extended, 
especially in the south-eastern suburbs, known as 
the English and American quarters. 

Drcux, an ancient town of France, in the 
department of Eure-et-Loir, on the Blaise, 27 miles 
NNW. of Chartres by rail. It lies at the foot 
of a hill crowned with the dilapidated ruins of 
an ancient castle, formerly the possession of the 
Counts of Dreux. From among the ruins rises a 
beautiful chapel, erected by the mother of Louis- 
Philippe in 1816, and to which were removed in 
1876 the remains of the king and other members of 
the House of Orleans who had died in exile. The 
town-hall and the parish church are both good 
specimens of Gothic. Dreux has several dye- 
honses, and manufactures of iron, leather, and 
hats. Pop. 7811. Dreux is the ancient Durocassis, 
a town of the Carnutes in Gallia Lugdunoisis. 

In 1562 the Constable Montmorency defeated the 
Huguenots here, and took their leader the Prince 
of Conde prisoner. 

Drcyse, Johann Nikolaus von, inventor of 
the needle-gun, was born in 1787, at Siimmerda, 
near Erfurt, in Prussia, and worked as a locksmith 
in Germany, and in a nmsket-faetoiy in Paris from 
1809 to 1814. He then founded” an ironware 
factory in Sommerda, and commenced the manu- 
facture of percussion -caps under a patent in 1824. 

In 1827 he invented a muzzle-loading, and in 1836 
a breech-loading needle-gun, which was adopted in 
the Prussian army in 1840. A large factory was at 
once established, which produced 300,000 weapons 
between 1841 and 1863. In 1864 Dreyse was 
ennobled ; he died 9th December 1867. 

Driffield, Great, the chief town in the Wolds, 
East Riding of Yorkshire, 11 miles N. of Beverley 
by rail, is connected with Hull, 19 miles to the 
south, by a navigable canal. The surrounding dis- 
trict is fertile, and the town has a considerable corn ' 
nnd cattle trade, besides manufactures of flour, 
unseed-cake, and artificial manures. Pop. 5937. 


Drift, a name formerly-given to boulder-clav, a 
deposit of the Pleistocene epoch. More fully it 
was called the Northern Drift, Glacial Drift,’ or 
Diluvial Drift, in allusion to its supposed origin. 
Ihe old river-gravels of Pleistocene age were also 
often termed river-drift. The term drift has now 
fallen out of use. For an account of the deposits 
formerly termed drift, see Boulder-clay, Pleis- 
tocene System. For the drift-men, see Man. 

Drift-wood is wood carried by tides and cur- 
rents to a distance from its native locality. Thus 
the shores of the Faroe Islands, Iceland, &c. are 
often strewn with logs brought by the Gulf Stream. 
Fragments of drift-wood occur as fossils in many 
geological formations, as in the Carboniferous Sand- 
stones, the Chalk, the London Clay, &c. 

Sand-drift is sand driven and accumulated by 
the wind. Deposits thus formed are occasionally 
found among the stratified rocks, but compared 
with other strata they are few, though, from their 
anomalous character, an acquaintance with their 
phenomena is of importance to the geologist. As 
a rule, the mineral ingredients of wind-blown sand 
are better rounded than the grains of an aqueous 
accumulation of sand— the latter being carried in 
suspension, and thus to a large extent escaping the 
mutual trituration to which the former are sub- 
jected. Moving sands are at the present day, in 
many places, altering the surface of the land. In 
the interior of great dry continents, as Africa, 
Asia, and Australia, extensive districts are covered 
with moving sands. The continuous blowing of a 
steady wind in one direction often covers a rich 
tract with this arid material. But the influence 
of the wind on loose sand is most evident along low 
sandy coasts, where hills, called ‘ dunes,’ are formed 
entirely of it ; they sometimes attain a considerable 
height,' as much, for instance, as 200 or 300 feet. 
Dunes are advancing on the French coasts of the 
Bay of Biscay at the rate of about 60 feet per 
annum, covering houses and farms in their pro- 
gress. Similar accumulations are forming on the 
coasts of Naim, Cornwall, Wexford, and other parts 



Section of Culbin Sandhills, Nairnshire. 

of the British Isles. The Culbin Sands, in Nairn 
and Elgin shires, cover a large district which at a 
period not very distant was rich arable lamb The 
prevailing wind is from the west, hence the hills are 
slowly moving in an easterly direction, at the rate 
of a mile in somewhat less than a hundred years. 
A singular stratification exists in these hills. The 
prevailing "west wind lifts, or rather rolls the pai * 
tides of sand up the gentle incline of the western 
aspect of the hill, until they reach the summit, 
where they fall, forming a steep declivity to the 
east, equal to the angle of repose for sand. A 
shower consolidates the surface of the new lied, or 
a land-breeze carrying fine dust separates it by a 
very thin layer of finer material from the one that 
follows, and thus, as the hill moves eastward, a 
regular series of strata is formed at a high ang e, 
as°is shown by the diagram. The progress of the 
hill is represented by the dotted outline. Dittie 
can be done to arrest the progress of these devas- 
tating sand-drifts. It has been recommended to 
plant Carcx arenaria and similar sand-loving plants, 
which have long creeping roots : they certain j 
check to a considerable extent the influence of the 
wind. A great forest of sea-pine seven miles m 
width has since 1789 been maintained along the 
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sand-dunes of the Fiench Landes (q.v.), with great 
benefit to the country inland. 

Drill ( Cynoccphalus Icucophcciis), a species of 
Baboon (q.v.), a native of Guinea, similar to the 
mandrill, out rather smaller and less ferocious. 

Drill is a general name for the exercises by 
which soldiers and sailors are made efficient. In 
the army, there are three classes of drill. First, 
1 setting-up ’ and ‘ gymnastic ’ drill, to improve the 
physical development of the recruit; secondly, 
sword, lance, and bayonet exercises, gun-drill, 
riding, driving, signalling, shelter-trench,_ and 
repository drill (the technical name for shifting 
heavy ordnance), &c., to teach him to handle his 
arms, horse, or tools to the best advantage ; thirdly, 
marching, squad, company, squadron, battery, 
battalion and brigade dull, &c., to enable the men 
composing these various bodies to act together. 
A system of musical drill was introduced into the 
British army in 1S87 ; various evolutions being 
pei formed to the sound of music, without any wouls 
of command. An ordinary reciuit lequiies about 
four months’ drill to become efficient in the infantry, 
two years in the cavalry, and three in the aitidery. 
In the navy, the drills vaiy in the same way with 
the nature* of the duties lequired. Manuals of 
every kind of drill have been prepared for both 
services. 

Drills. See Boeing. 

Drimys. See Winter’s Bark. 

Drinking Usages. See Toasts. 

Dripstone (Fr. larmier). The dripstone is a 
piojeeting moulding or tablet placed over the head 
of a Gothic doorway or window, for the puipose of 
throwing off the water, whence it is also known as 
a water-table or weather-moulding. Though such 
was, no doubt, its primitive use, the dripstone 
latterly became a meie ornamental appendage, 
which served to enrich and define the outline of 
the aicli, and was applied internally, where it was 
evidently of no particular us'c, as well as externally. 
Buskin points out that the dripstone which forms 
the upper member of Gothic cornices is one of the 
chief features which distinguish the style of the 
painy north fiom that of the more sunny south. 

DViving ( sec Coaching, and Biding and Driv- 
ing). Driving vehicles or riding furiously and 
recklessly in a public place, to the danger of 
the lieges, is an offence at common law in Eng- 
land;- and may be prosecuted as culpable neglect of 
duty accoiding to the law of Scotland. It has, 
however, been made a statutory offence, and a 
long series of acts passed to legulate the miscon- 
duct of drivers of public carnages, under which 
piosecutions are now as a rule Drought. In the 
United States, furious driving in cities generally 
is a misdemeanour punishable by fine and im- 
prisonment. In the absence of state laws, munici- 
palities legulate the rate of driving. 

Drogheda, a seaport town, and county of 
itself, in the south-east of County Louth, built 
mostly on the north bank of the liver Boyne, 
4 miles from its mouth, 32 N. of Dublin by mil, 
and 81 S. of Belfast. The Boyne is crossed here 
by a mil way viaduct 95 feet high. There aie linen 
and cotton manufactures, ironworks, tanneries, 
breweries, and salt-works. It has a consideiable 
export trade, chieily with Liverpool ( 140 miles dis- 
tant), in corn, meal, flour, cattle, linen, hides, 
butter, and eggs. Vessels of 500 tons leach the 
quay, and barges of 50 tons ply 19 miles up the 
Boyne to Navan. Pop. (1851) 16,845; (1881) 
12,297, almost entirely Catholics. Up to 1885 
Drogheda sent one member to parliament. From 
the 14th to the 17th centuries, Drogheda (often 
galled Trcdah) was the chief military station in 


Leinster. In 1649 Cromwell stormed the town 
after a desperate straggle, and for a stem lesson to 
the Irish, put its stubborn garrison to the sword. 
Poyning’s laws weie enacted heie in 1494, and 
about the same time a mint was set up. Diogheda 
surrendered to William III. the day after the battle 
of the Boyne (q.v.). See John D’ Alton’s History 
of Drogheda (2vols. 1844). 

Droliokycz, a town of Austria, in Galicia, 50 
miles SW. of Lemberg by rail. It has extensive 
salt-works, paraffin -manufactories, and dye-works. 
Pop. (1880) 15,714, half of whom are Jews. 

Droits, Admiralty. See Admiralty Droits. 

Droitwicll, a municipal borough in Worcester- 
shire, on the Salwarpe, 6 miles NNE. of Worcester. 
It is a lailway junction, and is connected by canal 
with the Severn. Original^ a British town, and 
probably the Boman Satina:, it was first known as 
Wycli, from the salt-springs, to which Droit was 
afterwards piefixed, expressing a legal right to 
them. Its chief trade is salt, for which it has been 
famous hom remote times, the brine-springs yield- 
ing over 100,000 tons of salt a year. Pop. (1851) 
4660; (7881 ) 3767. Droitwich sent one member to 
parliament until 1885. The saline baths here are 
now visited annually by thousands. See W. Bain- 
brigg’s The Droitivich Salt Springs (1873). 

Drome, a department of France, on the east 
bank of the Rhone, to the south of the department 
of Isbre. Area, 2508 sq. m. Pop. (1866) 324,231 ; 
(IS 86) 314,615. The surface is generally billy, and 
even mountainous in the east, where spurs of the 
Alps rise to a height of 5900 feet ; and, except in 
the Rhone valley, the soil is not very productive." 
Drfime is tiaveised by a number of affluents of the 
Rhone, the most notable being the Isfcre and the 
DiOme (75 miles), from which the department 
takes its name. Along the Rhone, however, 
wlieie a Mediterranean climate pievails, the 
almond and olive flourish, though an occasional 
ciop is lost from fiost, and oil-nuts and the mul- 
berry are extensively giown. Also, the cultivation 
of the vine was an important industry before the 
ravages of the Phylloxera affected it; Hermit- 
age and the white wine Clairette de Die were 
especially famous. Wheat, potatoes, and melons 
aie produced in large quantities, and the cultiva- 
tion of truffles 
has become 
noteworthy. 

Coal, cement^ ^ ^ 

straw, and iron I 

goods, gotten-, 






of Valence for DloincdaryC" 

capital. 

®i*OlUCCl?ll?y, a swift variety of the one-humped 
Camel (Ccnnelus droDicdctriits ), bearing the same 
relation to it as race -horse to cart-hoi se. Its usual 
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pace is a trot, which, with terrible joltings to the 
rider, can he maintained often at the rate of nine 
miles an hour for many hours on a stretch. A 
journey of 600 miles can be performed at a slower 
rate in live days. After running for twenty-four 
hours, when in good condition, the dromedary is 
refreshed with a frugal meal of barley and pow'dered 
dates, along with a Tittle water or camel’s milk, and 
is then ready for another day of it. A gallop is a 
pace for which the dromedary is not adapted. 
Many varieties — e.g. for racing — are reared, and 
white forms are much prized in some parts of the 
East. Though now distinctive of North Africa, 
the dromedary seems to have been unknown to the 
ancient Egyptians. For general information, see 
Camel. 

Dromore, a town, with linen manufactures, in 
the north-west of County Down, on the Lagan, 17 
miles SW. of Belfast by rail. Pop. 2491. It is 
still the seat of a Roman Catholic diocese, as it 
was also of an Episcopal till 1S42, when it was 
united with Down. Jeremy Taylor was Bishop of 
Dromore, and lies buried here in his cathedral. 

| 

Drone. See Bee. 

Drontlicim. See Trondhjem. 

Drop sy (Gr. hydrops, from hydor, ‘water’), a 
class of diseases always of serious import, though 
not often, perhaps, directly fatal. Dropsy is rather 
a symptom than a disease ; it consists of the effu- 
sion ot watery fluid from the blood into the skin 
and subjacent textures, or into the cavities of the 
body. When the effusion is chiefly in the super- 
ficial parts, the dropsy is called Anasarca (ana, 

‘ upon,"’ sarcc, ‘the flesh’); when it is in the abdo- 
men, it is termed Ascites ; when in the space 
around the lungs, Hydrothorax. Dropsy most 
commonly depends on disease of the Heart (q.v.) 
or Kidneys (q.v.) ; in cases of ascites, the liver and 
spleen are often at fault. The treatment of dropsy 
is chiefly by Diuretics (q.v.) and other evacuant 
remedies, which remove the fluid from the textures 
by unloading the blood of its excess of serum. It 
is, however, a matter of some difficulty to find the 
proper remedy in each individual case. In all cases 
of dropsy, the internal organs should be, if possible, 
submitted to a strict medical examination, and 
the treatment regulated accordingly. Mechanical 
means are also frequently used to relieve the 
patient of the fluid — in the case of the cavities of 
the body, Tapping (q.v.); in the cellular tissue 
either free incisions, or small tubes inserted through 
the skin, by which the fluid is allowed gradually to 
drain away. 

DropAvort. See SpiR/EA, and Water Drop- 
wort. 

Droseraceic, a small Older of thalamifloral 
dicotyledons allied to Saxifrages, and including 
about 110 species. They are small herbaceous 
plants, generally inhabiting marshy places, and 
with leaves frequently circinate in bud, and usually 
covered with glandular processes or hairs. These 
are very frequently adapted to the capture and 
digestion of insects. See Insectivorous Plants. 
Droskey. See Carriage. 

Drouet, Jean Baptiste, Comte d’Erlon, 
French , marshal, was born 29th July 17Gb, _ at 
Kheims, entered a regiment of volunteers in 1792, 
and took part during the years 1793-96 in the 
campaigns of the Moselle, Meuse, and Sambre. 
nis conduct in the Peninsular war was highly dis- 
tinguished. After the fall of Napoleon, the Bour- 
bons gave him the command of the 16th division, 
out lie was shortly after arrested on the charge of 
C j n *piring against the royal family. On the return 
,apoleon from Elba, he contrived to seize the 
citadel of Lille, in which lie had been imprisoned, 


and held it for the emperor, who made him a peer 
of Prance. At the battle of Waterloo he com- 
manded the first corps d’armee. After the capitula- 
tion of Paris, he fled to Bavaria, where he resided 
until the July revolution, when he returned to 
Prance, and received in 1832 the command of the 
army of Vendee. During 1834-35, he held the 
important office of governorigeneral of Algeria, 
and in 1843 was elevated to the rank of marshal. 
Drouet died 25t,h January 1S44. — Jean Baptiste 
Drouet (1763-1824) was a zealous revolutionist of 
the extreme Jacobin section; and Louis Drouet 
(1792-1S73) was a very famous flute-player. 

Dronyn tic Lliuys, Edouard, a French 
statesman, born in 1805, was attached to the em- 
bassies at Madrid and at the Hague. In 1840 he 
was placed at the head of the commercial depart- 
ment under the Minister of Foreign Affairs, and 
shortly after was elected deputy for Melun ; but he 
afterwards was deprived of his office because of 
Ids opposition to the government. Under Louis 
Napoleon’s presidency he became Minister of 
Foreign Affairs, and in 1849 went to London for a 
1 short time as ambassador ; after the coup d’etat he 
became one of the vice-presidents of the Imperial 
Senate, and again Minister of Foreign Affairs. 
Being disappointed at the issue of the Vienna 
Conferences in 1855, he resigned his office. In 
1863 he was recalled to his old post, resigning again 
in 1866. He died March 1, 1881. 

Drowning;. See Asphyxia, Respiration 
(Artificial), and Humane Society. 

Drowning was long a customary mode of 
capital punishment. Tacitus, writing about the 
end of the 1st century, tells us that the Germans 
hanged their greater criminals, but that meaner 
and more infamous offenders were plunged under 
hurdles into bogs and fens. Drowning was also 
a Roman punishment. The Lex Cornelia decreed 
that parricides should be sewn up in a sack 
with a dog, cock, viper, and ape, and thrown 
into the sea. The Anglo-Saxon codes ordered 
women convicted of theft to be drowned. The 
punishment was in such common use throughout 
the middle ages that grants of capital jurisdic- 
tion ran cum fossa ct furca ( i. e. ‘ with pit and 
gallows ’ ). The pit, ditch, or well was for drowning 
women ; but the punishment was occasionally in- 
flicted on men. In Scotland, in 1556, a man con- 
victed of theft and sacrilege was sentenced to be 
drowned, * by the queen’s special grace.’ So lately 
as 1611 a man was drowned at Edinburgh for steal- 
ing a lamb; in 1623 eleven Gypsy women were 
sentenced to be drowned in the Nor’ Loch there. 
By that time the punishment of drowning had 
become obsolete in England. It survived in Scot- 
land until 1685 (the year of the drowning of the 
Wigtown martyrs), and in France was employed ' 
so late as 1793 at Nantes in the infamous noyadcs 
of Carrier (q.v.). The offending wives of the 
Turkish sultans ivere wont to be sewn up m a 
sack and cast into the Bosporus. 

Droylsden, Lancashire, a suburb of Man- 
chester, 34 miles E. of it, with railway station. 
Pop. (187l“) 6768; (1881) 8687. 

Droz. Antoine Gustave, novelist, was born at 
Paris, 6th June 1832, grandson of Jean Pierre . Droz 
(1746-1823), an engraver of medals, well Uumn in 
his day. At first Droz studied art, but soon to Ins 
profit exchanged the pencil for the pen, making a 
brilliant reputation that is not quite easj to unde 
' /'"T I n ti p. nasres of La Vie Par,sicnne,f}-th his 


standhi the pages oi La We with his 
Monsieur, Madame, ct winch, publish ed in 

book-form in 1866, reached m twenty J ears it- 12UU1 

edition. Later books are Entic Ao ( ’ 

Cahicr bleu dc Mademoiselle ^°j//^f 1S70 ), 
d’une Source (1869), Un Papist dc Lcttrcs 
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Lcs titan gs (1870), Tristcsscs ct Sourircs (1S83), and 
L' Enfant (1885). 

Drugget (Fr. droguct), a, woven and felted 
coarse woollen fabric, usually with a printed pattern, 
chiefly used for covering carpets, and hence called 
in some parts of Great Britain crumb-cloth. It is 
generally too thin to take the place of a proper 
carpet, but it is sometimes so employed. The name 
is also given to a stout dress fabric made with a 
linen warp and a worsted weft. It is made into 
petticoats, workmen’s aprons, &c. ; sometimes only 
the weft, but often both warp and weft, being dyed. 
Tliis stuff is still to a considerable extent made by 
handloom in Scotland. 

Drugs. See Prescription, Chemists and 
Druggists, and Adulteration. 

Druidism is* commonly spoken of as the reli- 

g ious system of the Gauls and Britons, or of the 
el tie peoples. Professor Rhys, however, affirms 
that the real religion of the Celts was an Aryan 
Polytheism like that of Italians and Greeks ; and 
that Druulism, in so far as found amongst the Celts 
of Gaul or Britain, was by them derived probably 
from pre-Celtic and non- Aryan aborigines (Ivemians, 
Iberians, Enskarians or Basques, Neolithic men?), 
and was thus non-Aryan in origin. There is no 
reason, be says, for bolding that Druidism was found 
- amongst the Brythonic races proper, though it 
was in force amongst the Goidehc (Gaelic) peoples 
of the British Isles. Ca'sar thus describes the 
character aud functions of the Druids : ‘ They 
attend to divine worship, perform public and private 
sacrifices, and expound matters of religion. A 
great number of youths are gathered round them 
for the sake of education, and they enjoy the 
highest honour in that nation ; for nearly all 
public and private quarrels come under their 
jurisdiction ; and when any crime lias been com- 
mitted, when a murder has been perpetrated, when 
a controversy arises about a legacy or about 
landmarks, they are the judges too. They 
fix rewards and punishments ; and should any 
one, whether a private individual or a public 
| man, disobey their decrees, then they exclude 
I him from the sacrifices. This is with them the 
severest punishment. The persons who are thus 
laid under interdict are regarded as impious and 
wicked people ; everybody recoils from them, and 
shuns their society and conversation, lest he should 
he injured by associating with them. They cannot 
obtain legal redress when they ask for it, nor are 
they admitted to any honourable office. All these 
Druids, have one chief, who enjoys the highest 
authority amongst them. When he dies, he is 
succeeded by the member of the order who is most 
prominent. amongst the others, if there be any such 
single individual; if, however, there are several 
men equally, distinguished, the successor is elected 
by the Druids. Sometimes they even go to war 
about this supremacy. At a certain time of the 
year, the Druids assemble on the territory of the 
Carnutes, which is believed to he the centre of all 
Gaul, in a sacred place. To that spot are gathered 
from everywhere all persons that have quarrels, and 
they abide by their judgments and decrees. It 
is believed that this institution was founded in 
Britannia, and thence transplanted into Gaul. Even 
nowadays, those who wish to become more inti- 
mately acquainted with the institution generally 
go to Britannia for instruction’s sake. 

‘ The Druids take no part in warfare ; nor do 
, they pay taxes like the rest of the people ; they are 
exempt from military service, and from all public 
burdens. Attracted by such rewards, many come 
to he instructed by their own choice, while' others 
are sent by their parents. They are reported to 
loam in the school a great number of verses, so that 


some remain there twenty years. They think it an 
unhallowed thing to commit their lore to writing, 
though in the other public and private affairs of life 
they frequently make use of the Greek alphabet. 
. . . Beyond all things, they are desirous to inspire 
a belief that men’s souls do not perish, hut trans- 
migrate after death from one individual to another; 
and they hold that people are thereby most strongly 
urged to bravery, as the fear of death is thus 
destroyed. Besides, they hold a great many dis- 
courses about the stars and their motion, about the 
size of the world and of various countries, about the 
nature of things, about the power and might of the 
immortal gods ; and they instinct the youths in 
these subjects. ’ 

It is easy to comprehend that this powerful priest- 
hood did all it conhl to uphold the national cause 
against the Roman conquerors, aud urged the 
people to rebellion ; so much so, that the Emperor 
Claudius found it necessary to interdict formally 
the practising of Druidical rites, which seem, how- 
ever, to have continued down to the extinction of 
paganism. Resides being priests and teachers of 
religion, the Druids appear also to have been adepts 
in the magic arts, and were versed in the mysteri- 
ous powers of animals and plants. The oak-tree 
was especially sacred among the Druids. In oak- 
groves they frequently performed their rites, and 
many have even derived their name from this custom. 
They also had a special reverence for the mistletoe, 
when growing on an oak. According to Pliny, 
a Druid, clothed in white, mounted the tree, and 
with a knife of gold, cut the mistletoe, which was 
received by another, standing on the. ground, in his 
white robe. The same author gives a curious 
account of the ‘ serpent’s egg,’ worn as a distin- 
guishing badge by the Druids. It was formed, he 
says, by the poisonous spittle of a great many 
serpents twined together. Gathered at moonlight, 


serpents twined together. Gathered at moonlight, 
and afterwards worn in the bosom, it was a mighty 
talisman. All these particulars refer properly to 
the Druids of Gaul, hut Cn?sar’s testimony leaves 
no doubt that the Druidism of Britain was essen- 
tially the same. According to Whitley Stokes, the 
Druids never were in Ireland a hierarchy or separate 
class, ns they are said to have been in Britain ; 
hut merely a species of wizards, enchanters, or 
sorcerers. 

In all the countries anciently inhabited by Celts, 
there are found rude structures of stone, one of the 
most common forms of which is the so-cailed Dolmen 
(q.v.). The older archaeologists — e.g. Stukeley — 
assumed that these were Druidical altars, hut there 
is no'proof that such was their destination or origin : 
similar structures are found in Scandinavia and 
other, parts of the Continent. The same doubts 
prevail as to the larger monuments of this kind — 
the supposed Druidical temples of Carnac in Brit- 
tany, and of Stonehenge (q.v. ; and see Standing 
Stones). Speaking more generally, the historians 
and archaeologists of the present day do not profess 
to know nearly so much about the Druids as did 
those who wrote concerning them in a previous 
generation. See Professor Rhys’s Celtic Heathen- 
dom ( 18S8). 

Drum (Ger. trommel; Fr. tambour, a modifica- 
tion of tabour ; timbrel and tambourine are other 
forms of the word labour or tambour), an instru- 
ment of percussion, in which a skin of parchment, 
stretched on a frame of wood or metal, is beaten 
with an instrument called a drumstick. There are 
three varieties of the drum : the kettle-drum, the 
side-drum, and the bass-drum. The first is the 
only one which can really claim to he a musical 
instrument, playing' a definite note in harmony 
with the music it accompanies. The kettle-drum 
(Fr. timbale, Ger. paulx, Ital. timpano) consists 
of a kettle, or shell, of brass or copper, generally 
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hemispherical, over the mouth of which the skin is 
stretched by means of an iron ring, which is also 
provided with screws and keys for tightening the 
skin to tune it to any note within its compass. 
Two (and sometimes three) are required in a full 
orchestra; the larger should have a compass from 
F to C, the smaller from Bb to F on the bass stave ; 
and they require to he tuned to the proper notes, 
as indicated in tlie music. They are played upon 
with whalebone sticks, having atone end a wooden 
button covered with sponge or other soft material. 
The roll, a most effective part of its music, is per- 
formed with single alternate and very rapid strokes 
of the sticks, about one-fourth of the diameter 
from one side. The only military use made of the 
kettle-drum is in cavalry bands, which carry two, 
possibly because two are more easily balanced on a 
horse’s shoulders than one, rather than from .any 
musical reason. 

The side-dram, or snare-drum, is more essen- 
tially a military instrument, though sometimes i 
also used in orchestras. It consists of a brass or 
wood cylinder, with a skin head at- each end. 
These are tightened by means of hoops over the 
heads, laced with an endless cord passing zigzag- 
wise from head to head, and braced with leather 
braces, or more usually with rods and screws. 
Across the lower end several catgut cords, or snares, 
are tightly stretched in contact with the skin, caus- 
ing a rattle when the other end is beaten. When 
anything is put between these snares and the skin 
to prevent the rattle, the drum is said to be muffled, 
anil is so used at funerals. It is played upon on 
the centre of the upper end by means of two hard 
wood sticks with a knob at one end. The roll 
for the side-drum consists in striking two blows 
alternately with each stick. It is called daddy- 
mammy, from the sound. The side-drum was 
formeriy used as a signal instrument, and the 
drummer is still an army institution (see Band); 
but the Bugle (q.v.) does the signalling, the dram 
only being used with the music in marching. 

The bass-drum ( Ital. gran tamburo or gran cassa, 
Fr. grossc caisse) is of similar construction, having 
two heads, played with a stick having a soft round 
knob, the centre of the head being struck. The 
side and bass drums being only used to mark the 
rhythm of the music, are not tuned to any par- 
ticular note. The orchestral bass-drum is very 
often made much larger in diameter than the 
military instrument, and with a shorter cylinder. 

A Drum-head Court-martial, so called because 
originally held round the big drum, is a hasty 
council or court-martial held in the field when it is 
necessary to punish an offender on the spot and , 
without delay. By the Army Act of 1881 a [ 
Summary Court-martial was instituted to take its 
place in the British army. 

The Tambourine (q.v.) is another species of drum. '■ 
The ancient Romans used small hand-drums — some 
resembling tariihouiines and others kettle-drums — 
in their religious dances ; and the Partliians are 
said to have used them in war to give signals. 
They are believed to have been first introduced to 
western Europe by the Crusaders. 

Drum, a Celtic word meaning the back, and 
applied to a small hill or ridge of hills, enters into 
the composition of many place-names, especially in 
Ireland and Scotland, as Drumcowha, Drnmglass, 
-Dnimsheugli. 

Drnmclog’, a moorland tract in Lanarkshire, 
on the borders of Ayrshire, 6 miles SE. of Strath- 
aven. Here, 21- miles E. of London Hill, _Claver- 
house was defeated on the 11th June 1679 in a 
skirmish with a party of 200 Covenanters, vividly 
described in Scott’s Old Mortality. A monument 
marks the scene of the encounter. 
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Drum-major was not a recognised rank in the 
English army till the time of Charles I., though 
previously there had been an officer in the royal 
household called the drum-major general, without 
whose license no one except royal troops might nse 
a drum. The dram-major, besides other duties, 
received orders from the major of the battalion 
concerning the necessary beats or signals, and com- 
municated them to the drummers. The title was 
changed in 1878 to ‘ sergeant-drummer,’ but tlie 
teaching and control of the drummers still devolve 
upon this non-commissioned officer, who also 
marches at the bead of the battalion and sets tlie 
pace. ‘ Sereeant- trumpeter ’ in the cavalry and 
artillery, and ‘sergeant-piper’ in Highland regi- 
ments are corresponding ranks. See Band. 

Drummond, Captain Thomas, R.E., was 
born at Edinburgh in 1797, and in 1820 joined 
Colonel Colby in tlie work of the ordnance survey, 
which was immensely facilitated by his two 
inventions — an improved lieliostat or mirror for 
throwing rays of light in a given direction, and a 
lime-light, better known as the Drummond Light 
(see Lime-light). Drummond was appointed head 
of the boundary commission under the Reform Bill; 
private secretary to Lord Althorp, Chancellor of the 
Exchequer, in 1833 ; and Under-secretary for Ireland 
in 1835. Here, by his impartiality, sound judgment, 
conciliatory disposition, indefatigable energ 3 r , and 
hearty devotion to tiie work before him, he at once 
gained tlie confidence and affection of tlie people, 
restored order, and obtained tlie willing assistance 
of all classes in advancing the best interests of the 
country. His memorable saying, ‘ Property has its 
duties as well as its rights,’ which oca nired in a 
letter to the Tipperary magistrates in 1838, was 
stigmatised hy the Times of that date as tlie ‘ inso- 
lence ’ of a Jack-in-ottice. Worn out by his multi- 
plied labours, be died, 15tli April 1810, in Dublin, 
where a statue by Hogan was erected to his memory 
hy public subscription, and where, alone of English 
secretaries, he lies in a grave of his own choosing 
among tlie people he was sent to govern. See the 
Life hy Barry O’Brien (1889). 

Drummond, William, op Hawthornden, a 
poet of considerable celebrity, was descended from 
an ancient Scottish family, and was born at his 
father’s seat at Hawthornden, near Edinburgh, 13th 
December 1585. He wits educated at tlie High 
School of Edinburgh, and afterwards at tlie uni- 
versity of that city, where be graduated Master of 
Arts in 1605. He next studied law and general 
literature at Bourges and Paris, anil on liis father’s 
death in 1610 retired to Hawthornden, which, accord- 
ing to tlie learned Ruililiman, ‘ was a sweet and soli- 
tary seat, and very fit and proper for the muses.’ 
There lie married (1614), but lost his wife within 
the year, married again eighteen years later, and 
spent the rest of his life there between poetry and 
mechanical experiments. He had to subscribe to 
the Covenant, but abhorred the cause, anil witnessed 
its triumph with a sinking of heart that the most 
sarcastic verses in manuscript could not relieve. 
He died 4th December 1649 ; his death, it is said, 
being hastened by his excessive grief for tlie fate 
of Charles I. Drummond enjoyed the friendship of 
many of his contemporaries, including Drayton, 
Montrose, and the great Ben Jonson, the latter of 
whom paid him a memorable visit at Hawthornden 
in 1619. The two men were unlike in everything 
save that both were genuine poets, and Drummond s 
notes of the greater man’s conversation ( printed 
1842) is one of the most interesting chapters of 
literary history. His principal works are Hears on 
the Death of Mceliades— Prince Henry, son of 
James I.— (1613); Poems: Amorous, FmieraU, 
Divine, Pastorall, in Sonnets, Songs, Sextains, 
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Madrigals (1616); Forth Feasting (1617); and 
Flowers of Zion ( 1623 ). His prose writings include 
a History of Scotland, known as tlie History of the 
Five Jameses, as well as some political tracts. 

Drummond's verse abounds in the conceits, 
antitheses, and hyperboles of the period, and gives 
indication of a mind given to the luxury of melan- 
choly. His sonnets are the best specimens of liis 
muse, although even in these one looks in vain for 
sustained harmony or great originality of thought. 
His mastery of different rhythms reveals his learn- 
ing and the labour he gave to his verse. 

Re-issues of his poems appeared in 1832 (Mait- 
land Club), in 1833 (by Peter Cunningham), and 
in 1857 (by W. D. Turnbull). See the learned 
and exhaustive Life by Professor Masson ( 1873 ). 

Drummond Island, the most westerly of 
the Manitoulin chain, in Lake Huron, belongs to 
Chippewa county, Michigan. It measures 20 mites 
by 10. 

Drummond Light. See Lime-light. 

Drunkenness. See Intoxication, Alcohol- 
ism, Inebriates, and Temperance. 

Drupe, in Botany, a succulent fruit containing 
a single seed or kernel, usually inclosed in a hard 
1 stone,' the endocarp. The succulent part is the 
mcsocarp, the skin of the epicarp. Examples are 
familiar in the fruits generally known as stone- 
fruits, the peach, plum, cherry, & c. The fruits of 
the genus Rubus (Raspberry, Bramble) are com- 
posed of many small aggregated drupes upon a 
common receptacle. See Fruit. 

Drury, Dru, a silversmith of London, was horn 
4th February 1723. He was devoted to the study 
of entomology and to collecting exotic insects, and 
published Illustrations of Natural History (3 vols. 
1770-S2, with upwards of 2 40 figures of exotic 
insects). His Illustrations of Exotic Entomology 
was edited in 1837 by J. O. Westwood, and appeared 
with nearly 700 figures by Moses Harris. Drury 
died 15th December 1803. 

Drury-laue Theatre was fust opened in 
1663, and the present edifice, the fourth, in 1812, 
with a prologue by Lord Byron, tlie advertisement 
for which gave rise to the famous Rejected Addresses. 
Garrick opened the theatre in 1747 with Dr John- 
son's prologue; and most of the great English 
actors have trod the boards which are now given 
over for the most part to pantomimes and spec- 
tacular pieces. 

Druses, a remarkable people who inhabit a 
district in the north of Syria, comprising the whole 
of the southern range of Mount Lebanon and the 
western slope of Anti-Lebanon. Nearly half the 
Drnse ration inhabit the Jebel Druse, a mountain- 
ous district to the south-west of Damascus, where 
they maintain a quasi-independence, refusing either 
conscription or taxation to the Turkish govern- 
ment. Those in the Lebanon and Anti-Lebanon 
are subjects to the Reglement du Liban, which 
releases them from conscription, and provides a 
settled annual payment from that section of the 
nation which collects its own taxes. Sixteen 
villages are in northern Galilee; and do not 
enjoy any of the privileges of the other two 
sections, hut are more oppressed than either 
Moslems or Christians. According to their own 
tradition, they were Arab tribes from Yemen who 
migrated to Mesopotamia, tlieilce to the neigh- 
bourhood of Aleppo, where Darazi found them, 
from whence they came south. Another tradition 
connects them with China. A third theory traces 
their origin to the Cuthites (Kavduchi or ’Kurds), 
with whom, after the second captivity of Israel, 
Esarhaddon re-peopled the wasted strongholds of 
Samaria. Move than a thousand years later, the 


Mardi, a warlike tribe of Persian extraction, were 
transplanted thither by Constantine IV., in 686 
A.D., to the number of" 12,000, to act as a bulwark 
against Mohammedan invasion. The Arabs also, 
in sweeping through the mountain-fastnesses, left 
a permanent impression there. _ Thus, according 
to this view, Cnthites, Mardi, and Arabs, or 
rather- Mohammedans of various races, combined 
to form that strange being — the modern Druse. 

The nationality of these mountaineers having 
been consolidated, their peculiar and mysterious 
I'eligion began gradually to be developed. Hakim 
Biamv Allah, or Biamrillali, one of the Eatimite 
califs of Egypt, and a Nero in cruelty, was the 
anthor of this system. He affirmed that he was 
the representative of God, and, having enlisted 
his confessor, Darazi, in his cause, he prepared to 
propound his doctrine. In the 407th year of the 
Hegira (1029 A.D.), the divine nature of Hakim, 
or rather the incarnation of the Spirit of God in 
him, was publicly announced at Cairo. This 
revelation, however, was unfavourably received 
by the mob. Hakim’s confessor, Darazi, narrowly 
escaped the fate of a martyr to the impostures of 
Ids master. Retiring, however, lie established 
himself on the western slopes of Hcrmon near 
Hasbeya, and there began to inculcate the prin- 
ciples of the new faith ; and although he never 
acquired any mastery over the sympathies of the 
mountaineers, he at least in all probability left 
his name to them. Hamz6, a Persian mystic, and 
successively the disciple and vizier of Hakim, in- 
troduced into the newly promulgated religion all 
the elements of attraction and strength which it 
possesses; and him the Druses venerate as the 
actual founder of their faith. 

The Druses form one of the very few sects among 
whom proselytisni is discouraged. They are re- 
markable conservatists. For 800 years they have 
maintained a distinct religions and political inde- 
pendence and nationality. Into their faith the 
doctrines of the Pentateuch, the Christian gospel, 
the Koran, and the Sufi allegories are wonderfully 
interwoven. The following are their seven great 
principles : (1) Veracity (to each other only) ; (2) 
mutual protection and resistance; (3) renuncia- 
tion of all other religions; (4) separation from all 
who are in error; (5) recognition of the unity of 
God; (6) resignation to his will; (7) obedi- 
ence to the commands of God. They believe in 
one God in whom there are no parts, to whom 
they ascribe no attributes, before whom the tongue 
ceases to utter, the eyes to behold, hut who has 
levealed himself ten times upon the earth under 
the form and name of mortal men. In Hakim, 
so Hamze taught, had God revealed himself for 
the tenth and last time; there have been sixty- 
nine minor manifestations. They also believe that 
the number of existing souls never varies, and that 
all the souls in life now have lived, vested in 
some human form, from the beginning of the 
world, and will so continue to exist tiff the end 
of it; that when a man dies, his soul puts on 
a fresh humanity, which occupies a rank in moral 
dignity corresponding to the purity or impurity 
of the past life. When the soul has been purified 
from every stain, there will come a period of rest. 
Prayer is looked upon as an interference with the 
work of the Creator. The resurrection will he 
ushered in by war between the Mohammedans and 
Christians, and the Druses only wait for an Arma- 
geddon in which they believe they are destined to 
take a prominent part. As a religious bodv, the 
Druses are divided into two classes ; the Akals, 
or those initiated into the Druse mysteries ; and 
the Djahils, the uninitiated. The former do not 
adorn themselves with gold, or wear silk, or 
embroidered garments ; they forbear using wine, - 
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spirits, tobacco, and other luxuries. Yet the Akal 
is taught that when necessary, equivocation, or 
even falsehood, may be practised. 

The most remarkable man produced by the 
Druses in the beginning of the 17th century has 
been the Emir Eakr-ed-din, who annexed Beyrout 
and Sidon, and threatened Damascus, and who was 
executed by the Turks. When Emir Beshir was 
chosen sheikh of the Druses in 1789, the authority 
of the Porte was only, nominal in the Lebanon ; by 
the help of Egypt he subdued his rival sheikh Beshir. 
The Turks instigated the Druses to revolt against 
Egypt, and the final straggle between the Turks 
and Egyptians culminated in the defeat of the 
latter, owing to the assistance rendered to the 
Sultan 'by England, and Emir Beshir was exiled to 
Malta. After this, the Maronite Christians and 
the Druses took to murdering each other, and the 
strife reached its climax in 1860. From May to 
October of that year, accounts of the fearful 
barbarities practised by the Druses .upon the 
Maronites followed - each other with appalling 
frequency', until the indignation of Europe was 
roused against them. A conference of the five 
Po wei~s which had guaranteed the independence 
of Turkey met at Paris, and it was resolved that 
a force of 20,000 men, one-half of which were 
French, should proceed to Syria to chastise the 
Druses, and that a European Commission should, 
on the spot, make inquiry as to the facts. The 
troops reached Syria in August I860. They could 
not, however, get at the Druses, who retired into 
the Desert of the Hauran. It was ascertained 
beyond all doubt that the Turks and the low 
fanatical mob of Damascus were mainly chargeable 
with the crimes that had been committed ; and 
that the retaliations of the Maronites were equally 
vindictive and horrible. Punishment was inflicted 
on those who were most to blame. In June 1861 
the troops returned to France, and the commis- 
sioners drew up a new constitution for the 
Lebanon (1864), under which it was to be ruled 
by a Christian governor, appointed by the Porte ; 
and to be divided into seven districts, under chiefs 
of the prevalent religion in each. The result was 
the appointment as governor of Daoud Pasha, 
under whom and Rustem Pasha ( 1880 ) disturbing 
elements have been kept in check. The Druses 
are estimated at 70,000 in number, the population 
of the Lebanon at 13,000, that of the Haurari 
about 50,000. In feeling they are friendly to 
England, and some have learned a little English. 
English missionaries have laboured amongst them. 
They are a brave, handsome, and industrious 
people, can almost all read and write, and have 
many characteristics in common with the Scot- 
tish Highlanders. They abstain from excesses, 
never taste wine or tobacco, polygamy is unknown, 
the women are virtuous, and divorces are un- 
common though simple enough, consisting in the 
husband telling his wife three times that she had 
better go back to her mother. They had no 
superior educational establishment until Daoud 
Pasha founded and endowed one at Abey. They 
have, with incredible toil, carried the soil of the 
valleys up and along the hillsides, which are laid 
out in terraces, planted with mulberry, olive, and 
vine. Their chief trade is the manufacture of 
silk, chiefly at Shimlan, 3000 feet above sea-level ; 
the manufacture employs about 6000 hands. Corn 
is also raised, though in very small quantity. 
Deir-el-kamar (q.v.) is the principal town, but of 
late, Bakhlin, 6 miles distant, has been the Druse 
headquarters. Kunawat is the chief town of the 
Druses of the Hauran. . See the Earl of Carnarvon’s 
Druses of the Lebanon ( 1860) ; De Sacy’s Expose dc 
la Religion des Druses ( 1828 ) ; Churchill’s Ten 
Years’ Residence in Mount Lebanon (3 vols. 1853), 


and Druses and Maronites (1862); Laurence Oli- 
phant’s Land of Gilead ( 1880), and Haifa (1887). 

Drtisus, the name of a distinguished family 
of the gens Livia, and of some members of the 
Claudian gens. The most conspicuous of the 
Drasi were (1) M. Livius Drusus, tribune of the 
people in 122 B.C., the opponent of the democratic 
policy of his colleague, C. Gracchus. (2) His 
son of the same name, who, though identified by 
birth and sympathy with the patricians, renewed 
some of the most liberal measures of the Gracchi, 
and advpcated the claims of the Italians to Roman 
citizenship. He was assassinated in 91 B.C., just 
before the outbreak of the Social War. (3) The 
most illustrious of the Drusi was Nero Claudius 
Drusus, commonly called Drusus Senior, the step- 
son of the Emperor Augustus, and younger 
brother of the Emperor Tiberius. His campaign 
against the Rhreti and other Alpine tribes (15 B.C. ) 
is celebrated by Horace (Odes, iv. 4). Until bis 
death in 9 B.c. he was engaged chiefly in estab- 
lishing the Roman supremacy in Germany. The 
‘Fossa Drusiana,’a canal joining the Rhine with 
the Yssel, and other engineering works were con- 
structed by his direction. For his exploits in 
Germany, Drusus was rewarded with the title 
of Germanicus, but care must be taken not to 
confound him with the celebrated Germanicus 
(q.v.), his own son. 

Dryads, wood-nymphs in Greek mythology. 
See Nymphs. 

Drylmrgli, a beautiful ruined Premonstraten- 
sian abbey, in Berwickshire, 5 miles ESE. of Mel- 
rose, on the' Tweed, here crossed by a suspension 
bridge. It contains the dust of Sir Walter Scott 
and liis son-in-law Lockhart ; whilst Ebenezer 
Erskine (q.v.) is said to have been born close by. 
The abbey was founded in 1150 by David I., and 
not, as is commonly stated, by Hugh de MorviUe. 
It is said to have been more or less destroyed in 
1322 and 1385 ; by Bowes and Latoun in 1544, and 
by the Earl of Hertford in 1545. See Spottiswoode’s 
Liber de Dryburgh (Bannatyne Club, 1847). 

Dry den, John, was bom at Aldwinkle, in 
Northamptonshire, on the 9th of August 1631. 
His father, Erasmus Dryden (the name until the 
poet’s manhood was more usually spelt Dr/den), 
was a cadet of a family of Border origin, which 
some generations before had settled at Canons 
Ashby, in the same county, but at some distance 
from Aldwinkle. The poet’s mother was Mary 
Pickering, and it was at her father’s house (the 
vicarage of the parish of Aldwinkle All Saints) that 
Dryden was bom. Very little is known of his early 
youth, but he seems to have passed it chiefly at 
Tichmarsh, near Aldwinkle, where his maternal 
grandfather also had property. He was entered 
at Westminster School when he was twelve years 
old, and proceeded to Trinity College, Cambridge, 
when he was nineteen, being matriculated on 
July 16, and elected to a Westminster scholarship 
on October 2. On July 19, 1652, he was punished 
slightly for some offence against discipline, and 
this is all that is positively' known about his 
Cambridge career, except that he took his bachelor’s 
degree in 1654. He never proceeded to the M. A., 
preferring to take that degree from Lambeth, 
and he seems on the whole to have had little 
affection for Cambridge. His father died in the 
same year (1654), and Diyden succeeded to two- 
thirds, and after his mother’s death to the whole, 
of a small estate at Blakesley near Canons Ashby', 
then worth £60 a year, where lie seems never to 
have resided. He, after the fashion of the time, 
continued to live at Cambridge till 1657, and then 
he went to London. Both the Drydens and the 
Pickerings were strong parliamentarians, and 
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Dryden seems to have had some, hut vain, hopes 
of patronage from his cousin Sir Gilbert. Pickering, 
a favourite of Cromwell. It is thought that lie 
began early to do work for the booksellers, 
especially Hemngman, a then frequent employer of 
young authors ; but again we have little or no 
positive information respecting him till December 
1, 1663, when he married Lady Elizabeth Howard, 
eldest daughter of the Earl of Berkshire, and sister 
of two not unknown men of letters who were 
Dryden’s friends. Much scandal has been talked 
about this marriage on absolutely no solid ground, 
but it seems probable that it was not wholly 
happy, and that Lady Elizabeth, whose intellect 
was certainly not strong, may have had a bad 
temper. Three sons, Charles, John, and Erasmus 
Henry, were the offspring, and from this time 
Dryden occasionally resided, at bis father-in-law’s 
Wiltshire seat of Charlton. He had several 
London residences, the best known of which was 
in Garrard Street, Soho, a house now marked with 
a tablet. Very shortly after the wedding, Pepvs 
on the 3d of February 16(54 met Dryden, ‘the 
poet I knew at Cambridge,’ at Will’s Coffee-house, 
and this is the first of the personal notices (very 
few in number) that we have of the poet. 

The dramatic work of which further notice will 
he taken shortly now' occupied Dryden almost 
entirely for many years— for no less than fourteen 
lie wrote next to nothing but drama. He was 
made poet-laureate and historiographer-royal in 
1670, the emoluments of which places (15200 a 
year) were increased by a pension of £100 in 1679. 
Some literary disputes and a quarrel with the 
malevolent Rochester, which bronglit Dryden on 
the 8th December 1679 *a cudgelling by masked 
lnavoes, are almost the only events of importance 
in this long period. The disturbances in public 
opinion which followed the Popish Plot provoked 
the splendid seiies of satires beginning with 
Absalom and Achitophcl, and brought an increasing 
storm of libels in prose and verse on Dryden’s 
head from the other side. In 1683, as part com- 
pensation for great arrears in his salary, and 
perhaps also as reward for his political services, 
a collectorship of customs in the port of London 
was granted him, but the value of this place is 
not known. In the epidemic of conversion which 
followed the accession of James II., Dryden was 
j one of the chief seceders from the Church of 
| England, and his sincerity in this act has been 
violently impugned. Controversy on such a point 
being here impossible, it must he sufficient to say 
1 that his previous state of mind on the subject 
appears to have been exactly that half-scepticism, 
with a kind of yearning for authoritative certainty, 
which has constantly disposed men to Roman 
Catholicism; that he gained (as can be proved) 
not one penny by the change of faith ; and that 
lie adhered to it when others ‘reverted,’ and when 
his own constancy inflicted the heaviest loss upon 
him. At the Revolution lie did not take the 
oatlis, and thus lost all his places and pensions. 
To supply this loss, lie then returned to play- 
writing, and to the less uncongenial, if not quite 
so profitable work of translation. During the last 
ten years of his life (which saw the production of 
his famous translation of Virgil, and of the collec- 
tion of his most accomplished verse called the Fables ) 
we have, thanks to tlie accidental preservation of 
letters, a few more personal details about Dryden 
than at other times. Almost immediately after tlie 
publication of the last-named volume (at the end 
of 1099), an attack of gout, from which disease he 
had> always suffered much, set in, and resulting in 
mortification of the toe, carried him off on May-day 
1700. He was splendidly buried in Westminster 
Abbey. All his sons died before their mother, who 


lived till 1714, and was insane at the time of her 
death. The youngest, however, Erasmus Henry, 
had succeeded to the family honours and baronetcy, 
anti to the estate of Canons Ashby, which, by a 
female descent, are still in the name. 

Dryden’s great literary work began early, 
though not plentifully or very promisingly, with 
some poems in the ‘metaphysical’ manner of 
Donne and Cleveland ; hut his stanzas on the 
death of Cromwell, though lacking ease and flow, 
have great merit, and the group of panegyrical 
poems, written after the Restoration, beginning 
with A strrea Rctlnx. and' ending with Annas 
Mirabilis , exhibit wonderful command of a style 
of verse not hitherto attempted. Then, as lias 
been said, Dryden turned all his energies for many 
years into dramatic work, which he confesses to 
have been distasteful to him, and which was done 
for profit simply. Between The Wild Gallant 
(1663) and Love Triumphant (1694) he produced 
a great number of plays, the best of which are 
the Conquest of Granada (1670), Marriage a la 
Mode (1672), Atirungsebe (1675), All for Love 
( 1677), The Spanish Friar (1681), and Mon 
Sebastian (1689). The comedies are disfigured by 
a double portion of the license in language and 
situation which was common at the time, and 
the earlier tragedies by their unnatural rhymed 
dialogue, and by the frantic rant of style which 
was fashionable ; but they occasionally contain, 
especially in interspersed lyrics, and in a few set 
speeches! extremely fine poetry. It was Dryden’s 
practice, too, to prefix or append to the published 
versions of these plays, essays which developed 
his astonishing talent for prose, which may be 
said to have produced English literary' criticism, 
and which contain passages unsurpassed of their 
kind. It can hardly, however, be said that his 
full powers were shown till tlie appearance, in his 
fiftieth year, of Absalom and Ackiiophel. This, 
with his contribution to its second part, The Medal, 
Macjlcchioc (a satire on the whig Shadwell), and 
with the didactic poems of Rcligio Laid ( exhibiting 
the sentiments of a half-sceptical Anglican), and 
The Hind and the Panther, written after, and to 
justify his conversion, contain by far the most 
powerful work of the satiric and didactic kind in 
English. The rhymed heroic couplet is here 
adjusted to the purposes of invective, insinuation, 
and argument with unmatched dexterity, and is 
charged with an overwhelming force. 

Besides these, Diyden exercised himself in various 
minor kinds, such, for instance, as the preparation of 
prologues and epilogues for other men’s plays as well 
as his own, and in the composition of Pindaric odes, 
one of which, that on Mrs Anne Killigrew, shares 
with his own later ‘Alexander’s Feast’ the position 
of tlie best work of this particular kind. He also 
began the practice of translating the classics, which 
led finally to the great translation of Virgil already 
refereed to, and to his scarcely less popular Juvenal; 
and this in its turn led him to what he also called 
‘ translation ’ of authors other than. the classics, such 
as Chaucer and Boccaccio. These later paraphrases 
formed the nucleus of the Fables, in which the 
magnificence, the variety, and the flexibility' of his 
poetical style appear as clearly as its vigour and 
weight appeal' m tlie satires and didactic pieces. 
The dedication of the Fables in particular, 
addressed to the Duchess of Ormond, when the 
author was nearly seventy, has a stately beauty 
nowhere exceeded. His general poetical character- 
istics, as far as they can be summed up in a very' 
brief space, may be said to be the faculty of cloth- 
ing in splendid verse of a pattern quite unknown 
before him, and never in its own way equalled 
since, almost any subject that presented itself for 
treatment. Of inventive, or ratlier creative origin- 



DRYING-MACHINES 


ality lie had, save as to matters of form, little ; and 
the finest and most ethereal graces of poetry were 
not his. But he is hardly to he excelled in massive 
et not ungraceful splendour of style, and not to 
e excelled at all in variety of accomplishment. 
His prose, less splendid than his poetry, is of equal 
merit as a vehicle of literature, and like his verse, 
is almost entirely of his own finding out. For a 
combination of familiarity and finish it has not 
yet heen surpassed. 

Dryden’s plays appeared in two folio volumes in 
the year of his death, and were afterwards re-edited 
by his friend Congreve, in six duodecimos. The 
Fables, supplemented by most, though not all, of 
his earlier non-dramatic verse, make another folio 
volume of the same date. One or two somewhat 
imperfect editions of his poems appeared during the 
18th' century ; and Malone gave an admirable 
collection of the prose in four volumes. But all 
editions were superseded by that of Sir Walter 
(then Mr) Scott in 1808. This was reprinted in 
1821, and has been since 1884 re-edited until some 
additions and corrections. Scott’s Life is excellent, 
and is the standard -, but the editions of Bell, Mit- 
ford, and Christie (especially the latter) are useful. 
The volume on Drydcn in the ‘English Men of 
Letters' series by the writer of the present article 
may be consulted ; while valuable critical notices 
of Dryden will be found in Johnson’s Lives, in 
Hazlitt’s English Poets , and in the first series of 
Mr Lowell’s Among mg Boohs. 

Dryillg-maclliues. There are several kinds 
of these in use. For the drying of long webs of 
calico and other fabrics, a machine, consisting of 
a series of metal cylinders revolving in an iron 
frame, and heated internally with steam, is em- 
ployed. Sometimes the rollers are arranged in 
vertical, sometimes in horizontal lines, and the 
cloth passes over them in a continuous web. 

Centrifugal drying-machines or hydro-extractors 
consist of a circular wire-basket mounted on a 
shaft and set in a close metal jacket. The fabrics 
or stuffs to be dried are placed in the basket, 
which revolves at a speed varying from 700 to 2000 
revolutions per minute. The water flies off by the 
centrifugal action, and escapes from the inclosing 
cylinder by a discharge pipe. This form of drying- 
machine, which has several modifications, is very 
largely used and for a great variety of purposes. 

A recent method of drying wool and other textile 
material is by the Blackman air-propeller. The 
wool is spread over a perforated surface which is in 
connection with a revolving propeller, with peculiarly 
shaped blades, placed at the top of a vertical trunk 
or shaft. This apparatus dries the wool by draw- 
ing heated air through it and expelling the air at 
the top through a turret in the roof of the building 
in which it is placed. 

Yarns are frequently dried by passing them 
slowly through a hot chamber, by means of con- 
tinuous chains, upon which rollers carrying the 
hanks are placed. 

The drying-apparatus in connection with a 
paper-making machine consists of a series of drams 
with wooden spars on their circumference. These 
are mounted horizontally on an iron frame, and 
move at a slow speed as the web of paper passes 
over them. There are fanners within the drums 
which drive heated air against the inner surface 
of the paper. 

Dryobalanops. See Camphor. 

Drvopllis, a genus of non-venomous snakes in 
the sub-order Colubriformes, allied to Dendrophis; 
and, like that genus, of very elongated form, and 
mostly arboreal in habit. They are distinguished, 
by a curious prolongation of the snout, which in 
some is slender, , in some leaf-like. They are 
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natives of tropical America and West Africa. 
The elongated snout is very marked in the asso- 
ciated genus Langaha- 

Dry-point, a sharp etching-needle, used to 
incise fine lines in copper, without the plate being 
covered with etching-ground, or the lines bit in by 
acid (see Engraving, Etching). The work pro- 
duced by the dry-point is not only very delicate, 
but it wears less in printing than lines produced 
by the action of acid. 

Dry Rot, a kind of decay, often very rapid, to 
which timber is subject. Its name is misleading, 
since this decay is associated with the presence of 
water, such as is found in unseasoned wood. It 
has proved ruinous to many valuable edifices, and 
has been the cause of many serious accidents. The 
ends of joists are often affected by it, so that upon 
being burdened with even a slight additional load, 
they are ready to break oft' by the wall ; and the 
process of destruction has often gone far without a 
suspicion being entertained of anything wrong. 
Dry rot is occasioned by Fungi, the mycelium of 
which penetrates the substance of the timber, 
destroying its texture, and reducing it to a fragile | 
or even friable mass. Merulins lacrymans and 
Polyporus destructor are species very commonly 
productive of this mischief ; the first being by far 
the most common and formidable. Its German 
name is Hansschu-comn. Other fungi, however, 
produce the same effects; and there are some 
forms of mycelium not unfrequently occurring as 
dry rot, of which it is uncertain to what fungus 
they ought to be referred, since they have not been 
observed to develop themselves in any perfect form. 
The different modifications of appearance which 
the mycelium of the same fungus may exhibit in 
different circumstances are also imperfectly known. 
Very destructive ravages have been ascribed, with- 
out much probability, to different species of Sporo- 
trichum, particularly in the naval yards of Britain ; 
but the genus is altogether a doubtful one, and not 
improbably consists of mere forms of undeveloped 
mycelium. Several species of fungi are often 
present together in timber affected with dry rot. 
Mcrulivs lacrymans first appears in small white 
points; a filamentous substance radiating from 
these gradually forms broad patches, sometimes 
many feet in diameter ; from these long creeping 
shoots often proceed, and a network of filaments 
penetrates into ever)' crevice, filling the whole 
mass of the timber with delicate filaments, which 
destroy the cohesion of its fibres. It often appears 
in the form of leathery laminae. 

Of the causes of dry rot, stagnation of air, as 
behind a wainscot or under a floor, is certainly one 
of the chief, and a knowledge of this fact suggests 
means of prevention which may often be easily and 
most advantageously employed. Another principal 
cause is insufficient drying of the timber itself ; and 
much of the prevalence of dr)' rot is not improbably 
due to the practice of felling trees in spring when the 
wood is full of sap. Any circumstance which may 
tend to render the sap acidulous greatly increases 
the liability to dry rot. The production of fungi 
takes place with unusual rapidity when by fer- 
mentation or otherwise an acidulous condition 
of organic substances is produced. A fermenta- 
tion and chemical change in the albuminous con- 
stituents of the wood is not improbably the im- 
mediate cause of dry rot, providing a soil suitable 
for the vegetation of fungi. 

For the prevention of dry rot various processes 
have been employed, the object of which is to fill 
the pores of the wood with some chemical sub- 
stance. Active inquiry as to methods of preserva- 
tion of timber began about the middle of last 
century, and the matter was rendered urgent by the 
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premature decay of the ships of the royal navy at a 
time of long-maintained conflict. No satisfactory 
method was discovered, however, until the develop- 
ment of the railway and telegraph system led to 
farther inquiry with the view of preventing the 
destruction of sleepers and telegraph poles. _ The 
various processes of lcyanising ( corrosive sublimate 
or bichloride of mercury), margarysing (sulphate of 
copper), burnettising (chloride of zinc), have been 
replaced by the effective method of creasoting, 
invented by Mr John Bethell in 1838. But with- 
out the use of anv such means we have abundant 
evidence that well-seasoned timber, in favourable 
circumstances, may remain unassailed by fungi for 
many centimes. 

See Britten’s treatise on the subject (1875) ; Boulton 
on the ‘ Antiseptic Treatment of Timber ’ in the Proceed- 
ings of the Institution of Civil Engineers (1884); Murray 
on ‘Dry Rot’ in Architect ( January 1885 ) ; Marshall Ward 
on ‘Diseases of Timber,’ Nature (1888); and Goeppert, 
Der Hausschmamm. (Breslau, 1885). 

Dual, in Grammar, is the form given in some 
languages to a noun, or a verb, when only two 
things are spoken of. Thus, in Greek, pater is 
‘father;’ patcre, ‘two fathers;’ patercs, ‘fathers.’ 
Sanskrit, ancient Greek, Arabic, and Hebrew have 
the dual number, the last only in nouns. Modern 
Greek has lost the dual. The only trace of it in 
Latin is in the two words cluo, ‘two,’ and a mho, 
‘ both.’ It is wanting in the Teutonic languages, 
with the exception of the ancient Gothic, which 
had a dual form of the verb. In Anglo-Saxon 
there was a separate form of pronoun for ‘ we two ’ 
(wit) and ‘ ye two ’ (git). 

Dual Control. See Egypt. 


Dualism is the name given to a philosophical 
theory, according to which some two principles, of 
different nature, original, and incapable of being 


derived the one from the other, lie at the bottom 
of everything; as, for example, the ideal and the 
real, or the material and the thinking substance. 
In a narrower and theological sense, dualism means 
the assumption of two original beings, a good and 
an evil, as in the doctrine of Zoroaster (q.v.), or 
of two distinct principles in man, a bodily and a 
spiritual. The opposite of dualism is Monism. 

Du Barry, Marie -Jeanne Gomard de 
Vaubernter, Comtesse, favourite of Louis XV., 
was born August 19, 174G, at Vaucouleurs, the 
daughter of a dressmaker. Coming very young 
to Paris as Mademoiselle Lange, she became a 
milliner of more than dubious character, next the 
mistress of the disreputable Jean, Comte du Barry, 
by whose means she was presented to Louis XV., 
already, at sixty years of age, in his dotage of 
shame. Her handsome face, but still more her 
piquant if vulgar wit, amused the worn-out dotard, 
who procured her presentation at court as Comtesse 
du Barry, in 1769, by marrying her to Guillaume, 
Comte du Barry, the reprobate brother of her 
earlier reprobate protector. Her influence hence- 
forth reigned supreme, and the greatest courtiers 
were content to abase themselves before her. The 
Due de Choiseul attempted to resist her influence, 
but was soon displaced, while she, with her confi- 
dant the Due d’Aiguilion, governed France. On 
the death of Louis (1774) she was dismissed from 
court, but was allowed to live on in her house 
at Luciennes. In 1792 she went to London to 
dispose of her jewels, but on her return next year 
was arrested, tried before the Revolutionary Tri- 
bunal for having wasted the treasures of the state, 
and worn in London mourning for the late kin". 
She was guillotined, 7th December 1793. It has 
been estimated that Du Barry cost France 
35,000,000 francs : her one merit was that she was 
liberal to artists and men of letters, probably from 


a dread of epigram and caricature. Her Mimoircs 
(6vols. Paris, 1829-30) are unreliable; not so 
Vatel’s Histoire dc Mademoiselle Du Barry (3 vols. 
1882-84). 

Dll Bellay. See Bellay. 

Dilbitza, a fortified town on the northern 
frontier of Bosnia, on the right bank of the Unna, 
about 10 miles from its confluence with the Save. 
During the 16th and 17th centuries it was a bone 
of contention between Austria and the Porte ; and 
with the rest of Bosnia it passed under Austrian 
administration in 1S79. Pop. 3000. 

Dublin, a maritime county in the province of 
Leinster, Ireland, and containing the metropolis of 
that country ; bounded, N. by Meath, E. by the 
Irish Sea, S. by Wicklow, and W. by Kildare and 
Meath. It is* the smallest but two of the Irish 
counties, having an area of 354 sq. m., of which 
Stlis are arable, and ^th in wood. The coast, 
from its indentations with creeks and bays, is 70 
miles long, and off it lie several islands. Dublin 
Bay, one of the finest in the kingdom, is 6 miles 
broad, with a sweep of 16 miles, and is generally 
deep. There are precipitous hills, about 500 feet 
high, both at the north and south ends ; and the 
bay is remarkably picturesque. The coast of 
Dublin is practically undefended by fortifications. 
The surface of the country inland is mostly a level 
rich plain, with slight undulations, but rising in the 
south in a hill-range, the highest point of which is 
Rippure, 2473 feet. North of this range the only 
prominent eminence is the Hill of Ilowth, 503 feet. 
The only river of note is the Liffey, which runs 
througirDnblin city into Dublin Bay. The Royal 
and Grand Canals, starting from docks in Dublin, 
unite the Liffey and the Shannon. The chief 
rocks are carboniferous limestone, granite, of great 
beauty and value, and some metamorphic rocks 
and greenstones. There are copper and lead mines 
near the Scalp. Granite and lime: 


and greenstones. There are copper and lead mines 
near the Scalp. Granite and limestone are much 
used in building. There are many mineral springs, 
the most important of which — resembling that of 
Harrogate— is at Lucan. The climate is mild. 
The soil is generally a calcareous gravelly clay. 
In the north and west are grazing and meadow 
farms, and around Dublin city, villas, dairy-farms, 
and nursery-gardens. Dublin is the best cultivated 
county in Ireland. In 1888 about 89,000 acres, not 
very much under half the county, were in crop. 
Along the coast there are important fisheries of 
hei lings, turbot, brill, sole, plaice, cod, haddock, 
whiting, and oysters. The manufactures are few 
and unimportant, save at Balbriggan, which is 
famed for its hosiery. Dublin is divided into nine 
baronies, with two parliamentary and nineteen 
electoral divisions. The towns are Dublin, the 
capital of Ireland, and Kingstown. Pop. (1841) 
372,775; (1861) 410,252; (1881) 418,910, of whom 
76‘5 per cent, are Catholics and 19’3 Episcopalians. 
At the end of 1888 the county had 66,366 pupils on 
the rolls of its National schools'. The county sends 
seven members to parliament — two for Dublin 
county, three for Dublin city, and two for Dublin 
University. There are numerous antiquities in 
different parts of the count)’. 

Dublin (Irish Dubh-linn, ‘black pool;’ the 
Eblana of Ptolemy), the capital of Ireland, stands 
on the river Liffey, where it falls into Dublin Bav,’ 
in 53° 20' 38" N. lat., and 6° 17' 30" W. long. It ‘is 
64 miles W. of Holyhead, 138 W. of Liverpool, 223 
SSW. of Glasgow, and 245 NW. of Bristol. The 
city covers an area of 1300 acres, hut its parlia- 
mentary boundary comprises an area of about 5000 
acres, and its municipal boundary 3808 acres. 
Some of Dublin is built on land reclaimed from , 
the sea, and the ground is generally flat. The 
river, running from west to east, divides the city 
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into two almost equal portions. The fashionable harbour has been much improved in late years by 
quarter is to the south-east of the city ; and the prin- the completion of two large breakwaters, the North 
cipal shops are in the centre of the town; there and South ‘Walls.’ There is a bar at the mouth 
are many good private houses in the suburbs. In of the harbour, but even there the least depth at 
the south-west, where were situated the ancient low tide is about 11 feet. 

‘ Liberties ' of St Patrick’s, the streets are narrow, The chief manufacture of Dublin is porter, of 
crooked, and irregular, while in the fashionable which nearly half a million hogsheads are annually 
and business portions they are broad, clean, and exported, ‘ Guinness ’ being, of course, the most 


well kept. The city is surrounded by a ‘ Circular important, the capital engaged in Guinness’s Coin- 
Road’ of nearly 9 miles in length. pany being £5,200,000, and the number of hands 

The most important street is Sackville Street, employed being over 1400. Next in order is whisky, 
which is 120 feet broad and 700 yards long; at and then poplin, which is much celebrated. The 
its north end stands the Rotunda, with Rutland principal banks are the Bank of Ireland, the Royal, 
Square; in its centre the beautiful Ionic portico National, Provincial, Hibernian, and Northern, 
of the General Post-office, and Nelson’s Monument The great educational institution of Dublin is 
(upwards of 130 feet high) ; while on the south it Trinity College (see below). There is also a small 
is terminated by Carlisle Bridge, and a wedge-like Roman Catholic university. The Royal University 
block of houses formed by the converging sides of of Ireland, which superseded in 1880 the Queen’s 
Westmoreland and D’Olier Streets. A peculiar University, is not a teaching body, but resembles 
feature of Dublin is its squares, which are very the University of London ; it has its seat here, 
numerous, spacious, and well kept. St Stephen’s Fcr the humbler classes much has been done by the 
Green, the largest, lately laid out with great taste National Board (whose model schools are attended 
as a People’s Park by the munificence of the Guin- by large numbers of children), by the Church 
ness family, occupies an area of nearly 20 acres, Education Society, the Christian Brothers, Roman 
and is about a mile in circuit. Somewhat smaller, Catholic brotherhoods and sisterhoods, and other 
but more fashionable, ■ are Merrion Square (13 agencies. There are many literary and scientific 
acres), and Fitzwilliam Square. The large park societies dealing with subjects of general know- 
and quadrangles of Trinity College occupy more ledge, or with matters of local or national interest, 
than 40 acres. Leinster House, once the town There are two botanic gardens — one at Glasnevin, 
mansion of the Dukes of Leinster, now the home of belonging to the Royal Dublin Society, and one 
the Royal Dublin Society, has lately been added to near Donnybrook, connected with the university, 
by the erection of a National Art Gallery and a The hospitals, asylums, orphanages, and other 
Museum of Natural History; and new buildings for charitable institutions are numerous, and liberally 
a Science and Art Museum and a National Library maintained. 

are at present in course of construction by the The municipal affairs are under the control of a 
imperial government at a cost of over £100,000. town-council, which consists of a lord mayor, 
Among the public buildings of Dublin may be fifteen aldermen, and forty-five councillors. The 
mentioned the Bank of Ireland (formerly the city police — under government control and super- 
Houses of Parliament), Trinity College, the Cus- vision — is excellent. The city sends three members 
tom-house, and the Four Courts, which, from the to parliament. The population has risen from 
boldness of their design, and the massiveness of 64,500 in 16S8 to 167,899 in 1S04, 232,726 in 1841, 
their proportions, have a very imposing effect. 249,602 in 1881, and 353,082 in 18S8. 

The Castle has no pretensions to architectural The environs of Dublin are especially beautiful, 
beauty. The Chapel is interest- ^ ^ ^jLXr^'s 

carved work of Grinling Gib- Scale of Miles ''sffi.o/o l °|c qKfei 

bons, now barbarously painted ° J ? , ■ 3 

white ! There are monuments 1 ' Qlgja % W — 

of William III. in College Green \ l liMc* ~^ Pfg 

(once a areen, but now a paved \ - _ L v / J 

street); of Nelson, the Duke of „ \ \ 

Wellington Goldsmith, Burke, F 

Grattan, O’Connell, and many \ I J Artai«eJ*y&PaBW#/!!fc' )l 

others, in various public sites. (M 

Within the limits of the Cir- 

cular Road, the Liftey is crossed 

by nine bridges (two of iron), 
and throughout the whole ex- 
tent of the city the banks of the 
river are faced with granite 

walls and parapets. On each - ’ - i f — HfS --- i j jjgl 

side of these ‘ quays/ 24 miles — ~ 

houses and shops. The quay ^ 

proper extends eastward from uMpL V ~ ~ s^== 

CaAisle Bridge. Near the Cus- llHwr mamtm n3 ^^==== : f^ s =^= 

tom-house, a strikingly hand- j! 

some classic building of native u p P (e “7 l 

granite, there are several large A ' 

Socks for the accommodation of " n VY. ~i 

vessels from distant ports with s s a | axthN nV w \q 

excisable cargoes, and in com- B “ 5 ~ 5 

munication with the Royal and Environs of Dublin. 

Grand Canals; the former con- , ,, , , , , „ i., vrrA 

necting Dublin with the North Shannon and the Rathnnnes, a southern subuib, ha. J ' , o 

west of Ireland, the latter with the southerly por- township, and, together with 

tion of the same river and the sea. A large basin, town, and Kilhnev, is the fa\ ouute . GKs- 

the ‘ Spencer Dock,’ was opened in 1873 ; and the wealthier part of the mercanti e - ' 
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nevin, on the north, deserves special notice as the 
favourite residence of the poet Tickell, of Addison, 
Steele, Parnell, Swift, Sheridan, and many other 
celebrated men ; in the cemetery lie the remains 
of Curran, O’Connell, and others. The Phoenix 
Park is a magnificent area of nearly 2000 acres, in 
some parts level, in others with broken ground, 
very finely timbered, and well stocked with fallow 
deer. It affords a splendid field for military 
reviews, and is used by the inhabitants of Dublin 
of all classes for recreation. Dublin, as a whole, 
with its fine bay— which has often been compared 
to the Bay of Naples — its splendid park, massive 
public buildings, wide streets, spacious and well- 
kept squares, regular quays, and beautiful environs, 
is one of the handsomest capitals in Europe. 

There are numerous places of worship, monas- 
teries, convents, friaries, and a Jewish synagogue. 
Dublin is remarkable in possessing two Protestant 
cathedrals. St Patrick’s, founded in 1190, was 
restored in 1S65 by the munificence of a single 
individual, Sir Benjamin Lee Guinness ; and Clnist 
Church, dating from 1038, hut not raised to cathe- 1 
dral rank till 1541, is a smaller hut more beautiful 
edifice, also restored in 1878 by Mr George Boe. ; 

The ancient history of Dublin is mainly legend, 
but we know that in the 9th century the Danes 
took the place, and it was in their hands for the 
most part until the English Conquest. Henry II. 
held his court there in 1171; the English residents 
were almost extirpated in the rising of ‘Black 
Monday’ in 1207. In 1089 James II. held a parlia- 
ment in Dublin, and the town was immediately 
afterwards occupied by William III. Since then, 
Dublin has as capital' continued to be the centre 
of Irish history. See Ireland. 

University of Dublin.— The first university of ' 
Dublin was established in connection with St 
Patrick’s Cathedral in 1.320. The existing uni- . 
versity, with a single college, Trinity, was founded i 
in 1591. Queen Elizabeth provided the charter, ! 
the corporation of Dublin bestowed the ground and 
ruins of the suppressed monastery of All-Hallows, 
and the Irish gentry supplied by subscription the 
funds necessary for the erection of the buildings. 
James I. gave additional endowments. By Queen 
Elizabeth’s charter, the governing body of Trinity 
College was to consist of a provost, three fellows, 
and three scholars. The new statutes of Arch- 
bishop Laud, definitively published in 1637, are in 
the main still in force. In 1613 James I. conferred 
on the university the right of sending two members 
to the Irish parliament. One of these was taken 
away at the Lnion in 1800, but was again restored 
by the Reform Bill of 1832. The electors were 
formerly the provost, fellows, and scholars of 
Trinity College ; but in 1832 the privilege was 
extended to masters of arts and those of higher 
degree. The last Reform Bill has left the repre- 
sentation of the university unchanged. 

The provost and senior fellows firm the board of , 
management of the college ; and by letters-patent ! 
of 1874, a council was established to co-operate ! 
with the board in the regulation of the studies of j 
the university, and in the appointment and regula- 
tion of the tenure of office and duties of professors. 
This council consists of seventeen members — viz. 
the provost of Trinity College, four members 
elected by the senior fellows, four elected by the 
junior fellows, four by the professors, and four by 
the senate of the university. 

The government and working of the university 
are in the hands of the chancellor, vice-chancellor, 
the provost of Trinity College, two proctors (one 
chosen from the senior and one from the junior 
fellows), a senior lecturer (who regulates the public 
examinations), two deans, and a censor, a librarian, 
registrar, auditor, professors, and examiners. The 


chancellor (or, in his absence, the vice-chancellor 
or jsro vice-chancellor), all masters of arts, and 
doctors of the three faculties, whose names are on 
the college books, form the senate of the univer- 
sity. , The senate elects the chancellor, and confers 
degrees. The provost of Trinity College, who 
is appointed by the crown, may be a layman, 
and of any religions denomination. The junior 
fellows are elected by examination. They form 
the great teaching staff of the college, and per- 
form all the duties of lecturing and examining 
the undergraduates. Most of them are tutors, 
and their income, which may average £000 a 
year, is derived partly from a salary given by the 
college, and partly from their duties as tutors, 
lecturers, and examiners. Fellowships were for- 
merly tenable only by members of the Episcopal 
Church, but by the recent act all religious re- 
strictions were abolished. The number of the 
junior fellows is now twenty-six. The rule of 
celibacy, imposed in the reign of Charles L, was 
repealed in 1840. The senior fellows (seven) enjoy 
1 considerably larger emoluments, and are ‘ co-opted ’ 
by seniority from among the junior fellows. 

There is a very complete staff of professors 
in divinity, natural philosophy, mathematics, law, 
and medicine ; there are also professors of ancient, 
oriental, and modem languages, including Irish ; 
moral philosophy, oratory, and English literature, 
modem history, political ecoiioniy, natural history, 
botany, geology, mineralogy, civil engineering, 
&c. 

The scholars, seventy in number, are elected 
from among the undergraduates. They are niem- 
1 hers of the corporation, and enjoy the university 
; franchise. Scholarships (which are tenable for 
five years) are gained by public competition — 
| some being assigned to classics, and others to 
J science. The various emoluments of a scholar, 
i arising from salary, remission of fees, rooms, com- 
! mons, iSrc., amount to about £50 per annum. 
There are also minor scholarships for tlie encour- 
agement of the study of divinity and of the Irish 
language ; while others are connected with tlie 
roval and endowed schools. 

'There are four grades of students. (1) Noble- 
men, sons of noblemen, and baronets, who have 
certain special privileges ; tlie first two being 
allowed the degree of B.A. per specialism gvatiam. 
(2) Fellow-commoners, who dine at the fellows’ 
table.' (3) Pensioners, who form the great body 
of tlie students. (4) Sizars, who have rooms and 
commons free. The sizars are limited to thirty ; 
they are elected by competitive examination, and 
hold tlieir sizarships (worth about £37 per annum) 
for four years. Each rank lias a dress peculiar to 
itself. Students are admitted to tlie college after 
an examination. Each student must at entrance 
place himself under one of the eighteen junior 
i fellows who are tutors. In 1859 fourteen university 
I studentships were founded, worth £100 a year each, 
j tenable for seven years, to encourage graduates in 
I the pursuit of some special branch of study. 

I To proceed to tlie degree of A.B., a student 
must keep terms for four years, two terms at 
least being necessary in each year. Terms may 
be kept either by residence, by attendance at 
lectures, or by simply appearing on a stated day in 
tlie public hall, and passing a creditable examina- 
tion in a prescribed comse. Lectures are delivered 
on the different subjects of each term examination 
by the tutors, the honour examiners, and tlie uni- 
versity professors ; and money prizes 'and parch- 
ment ‘ honours ’ are awarded to the most successful 
candidates at the Term examinations. Classes 
or schools — viz. of the first and second years, 
are compelled to take up classics, mathematics, 

1 and logic ; but after passing the ‘ Little-go ’ at the 
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eiul of the second year, undergraduates may con- 
iine their attention to certain studies in seven 
different courses : Classics, mathematics, ethics, ex- 
perimental science (mathematical physics), natural 
science, history, modern literature. Degrees are 
conferred in arts, divinity, daw, medicine, music, 
and engineering. The teaching staff is numer- 
ous, and in the actual work of tuition the tutorial 
and professorial elements are more largely com- 
bined than in any other British college or uni- 
versity. Many distinguished men are counted 
among the alumni of Trinity. The names of 
Ussher and Berkeley; of Ellington, Lloyd, Magee, 
Sir AV. Hamilton, Romney, Robinson, Maccullagh, 
Archer Butler, Lord Cairns ; and of Burke, 
Sheridan, Curran, Swift, Goldsmith, and Moore, 
with a host of others celebrated in politics, in 
law, in science, and in literature, are sufficient to 
indicate the success whiclr has attended her sons. 

See histories of the City, by J. AVarburton (2 vols. 1818) 
and J. T. Gilbert (3 vols. 1851-59 ) ; of the University, by 
AV. Taylor (1845) and D. C. Heron (1847); and the 
Trinity College Calendar. 

Dubois, Guillaume, Cardinal, born 6th Sep- 
tember 1656, was the son of an apothecary, and 
became tutor to the young Due de Chartres. 
Although of an ugly exterior, he contrived, by his 
mixture of wit and hypocrisy, to win the esteem 
of the boy’s mother and the confidence of his pupil. 
His public career commenced after the marriage 
of his pupil, in 1692, with Mademoiselle Blois, a 
natural but legitimised daughter of Louis XIV. 
He was attached to the French embassy at the 
court of London, where he formed some important 
political connections. On his return he became 
private secretary to his old pupil ; and when the 
latter (now Duke of Orleans) became regent in 
1715, Dubois became virtually the most powerful 
man in France. In 1717 he succeeded in forming 
the 'Triple Alliance between England, Holland, and 
France, which, with the accession of the emperor 
in 1718, became the Quadruple Alliance. He was 
appointed foreign minister and Archbishop of Cam- 
bvai ; in 1721 he obtained the cardinal’s hat, and 
in the following year he became prime-minister of 
France, with unbounded authority. He died 10th 
August 1723, a victim to hard work and the wildest 
debauchery. 

Du Bois-Reymonil, Emil, physiologist, was 
born in Berlin in ISIS, and in 1841 began the re- 
searches in animal electricity with which his name 
is chiefly identified. The results of his labours in 
this field are contained in several valuable publica- 
tions, the most important of which is his great 
work, Untersuchimgen iiber tierische Elcktrizitat 
(Berlin, 2 vols. 1848-84). In 1858' he succeeded 
Job. Muller in the chair of Physiology at Berlin, 
and in 1867 he was elected permanent 'secretary of 
the Academy of Sciences. Two volumes of his 
collected memoirs and addresses appeared at Leip- 
zig in 18S5-87. 

Dubovka, a town in the Russian province of 
Saratov, on the A r olga, with tanneries and a large 
trade in mustard and salt. Pop. 13,300. 

Dubuque, a city and port of Iowa, on the right 
bank of the Mississippi, built partly on bluffs rising 
200 feet above the river, which is here crossed by 
an iron railway bridge, 198 miles AVN W. of Chicago. 
It is the seat of an Episcopal and of a Roman 
Catholic bishop, and contains numerous churches, 
a city hall, a custom-house of marble, and a Ger- 
man Presbyterian seminary. It has a number of 
manufactures, and a large river and railway trade, 
and is the chief centre of the great lead region of 
the North-west. The town is the oldest in the 
state. Julien Dubuque, a French trader, engaged 
in lead-mining here as early as 17S8 ; but the first 


permanent settlement was made in 1833. Pop. 
(1870) 18,434; (1885 ) 26,330. 

Ducainj), Maxime, miscellaneous writer, was 
born at Paris, 8tli February 1822, made repeated 
journeys in the East, and ' ultimately settled in 
Paris. Besides works on his Eastern travels, he 
has written poems, romances, literary souvenirs, a 
history of the Commune ( Les Convulsions de Petris, 
1879), and a great work on Paris, scs Organcs, ses 
Fonctions, et sa Vie (6 vols. 1875 ; 7th ed. 1884). 

Du Cange. Charles Dufresxe, Sieur du 
Cange, generally styled Ducange, one of the 
greatest of French scholars, was born at Amiens, 
18th December 1610, .and became a parliamentary 
advocate in Paris, where he died, 23d October 16S8. 
There was scarcely any branch of science with 
which he was unacquainted , but his favourite studies 
were classical philology and history. He wrote and 
edited several works on Byzantine and French 
history ; but his principal productions are the Gl os- 
sa rimn ad Scriptorcs Media: et Infinite Latinitatis 
( 3 vols. folio, Paris, 1678 ; much enlarged by the 
Benedictines of St Manr, 6 vols. folio, Paris, 1733- 
36, to which four supplementary volumes were 
afterwards added by Carpentier, a Benedictine) 
and the Glossarium ad Seriptores Media ; et Injhnw 
Grwcitatis { Paris, 1688), which are indispensable to 
the student of the history and literature of the 
middle ages. A new edition of the Latin Glossary 
was 2 >ublished by G. A. Hensehel (7 vols. Paris, 
1840-50), and final supplements were added by 
Diefenbaeli (Frankf. 1857 and 1867); a completely 
new edition in 10 volnmes began to appear in 1883. 
Du Cange left a large quantity of valuable manu- 
scripts, which have been preserved. 

Ducat, a gold coin, formerly in extensive use 
on the Continent, deriving its name, which first 
appears about the year 1100, either from Dukas, the 
family name of the Byzantine emperors Constantine 
X. and Michael ; or else, according to Skeat, from 
tiie legend on Apulian coins of 1140 — Sit tiki, 
Christo, datus , guem tit, regh, istc Ducatus (‘Be 
this duchy, which thou rulest, dedicated to thee, O 
Christ’). Such coins were extensively issued after 
the 12th century in ■ Italy, especially at A r eniee, 
where they were called zecchini or sequins (from 
zecca, ‘a mint’). Early in the 14th century the 
ducat was introduced into Hungary and Bohemia ; 
it was adopted in 1559 by the imperial diet of 
Germany into the currency of the empire, and was 
afterwards coined in the several German states, 
and over the whole of the north of the European 
continent, Russia included. The ducat varied in 
weight and fineness ; by far the most common, 
which was current in Austria, Russia, Hamburg, 
&c., was worth about 9s. 4d. The modern Italian 
ducat was of much less value. There were silver 
ducats in Italy, worth 3s. 4d. sterling ; and in 
Holland a daalder (4s. 2d.) was also called a ducat. 

Dlicato, Cape (ancient Leukatc), an abrupt 
headland at the south-west extremity of Leukas or 
Santa Maura, one of the Ionian Islands, dreaded 
by sailors for the fierce currents around it. On the 
summit are remains of a temple of Apollo, and from 
here criminals were anciently cast into the sea. 
Here, too, tradition fixes the scene of Sappho’s 
fatal leap, and that of Artemisia (q.v.) of Hali- 
carnassus. 

Dll Clinillil, Paul Belloni, a distinguished 
traveller, was bom in Paris, 31st July 1835. His 
father was for many years a merchant trading on 
the Gaboon River, in Western Africa, and thither 
he was carried when a boy, and educated in a 
Jesuit institution. In 1S52 Du Chaillu went to 
the United States, and was naturalised there. A 
series of letters on the Gaboon country which lie 
contributed to tlie A r ctc York Tribune excited much 
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interest. In 1855 lie sailed to West Africa, where 
he spent four years in exploring the region two 
degrees on each side of the equator, making 
many interesting discoveries, and travelling about 
8000 miles, always on foot, and unaccompanied 
by white men. He returned to Mew York in 
1859, where he afterwards resided, and lectured 
frequently. The results of his African travels he 
published in his work, Explorations and Adventures 
in Equatorial Africa (1S61 ; revised ed. 1871), con- 
taining very important contributions to geograph- 
ical, ethnological, and zoological science. Thus he 
gave valuable information about the then unknown 
Ogoway (q.v.) River, and about the cannibal tribe 
of the Fans. His contributions to zoology related 
mainly to the gorilla and other remarkable apes. 
He shot more than 2000 birds, 60 of which were 
previously unknown, and killed over 1000 quad- 
rupeds. 'Many of his specimens were purchased by 
the British Museum. The volume was, however, 
received with much distrust ; and some critics 
asserted their belief that Du Chaillu’s stories about 
the gorilla were entirely fabulous, and that he had 
never seen the animal sltre, hut had puiehssed his 
specimens. Du Chaillu’s credit was, however, 
maintained by some men of the highest eminence, 
and particularly by Sir Roderick Murchison and 
Professor Owen. The substantial accuracy of his 
statements was soon confirmed by a French expedi- 
tion which explored the Ogoway River in 1S62. In 
1803-65 Du Chaillu revisited some of the scenes of 
his former explorations, vindicated the truthfulness 
of his former discoveries, and gave an account of 
his second expedition in A Journey to Ashango- 
Land (1867). He has published a series of books 
for the young, founded on his varied adventures, 
amongst which are Stories of the Gorilla Country 
(1868), Wild Life under the kquator (1869), Lost in 
the Jungle (1869), My Apingi Kingdom (1870), and 
The Country of the Dwarfs (1871 ). His Land of the 
Midnight Sun (1S81) is a record of a stay during 
1872-73 in Norway and Sweden. His Age of the 
Vikings appeared in 1889. 

Duchesne, Ax Dili: (in Latin, Chesnius, Du- 
cliesnius, or Quercetanus ), French historian, was 
bom in Touraine in 1584, and died in 1640. 
History and geography were His favourite studies 
from his youth, ana under Richelieu’s ministry he 
was appointed royal geographer and historiographer. 
His most important works are the histories of 
England, Scotland, and Ireland, of the popes down 
to Paul V., and of the House of Burgundy, and 
his collections of the early Norman and French 
histories. His industry was extraordinary ; he is 
said to have left more than a hundred folios in 
manuscript. 

Duchesne, Pkre. See Hedert, 

Duchohort/.i (‘Warriors of the Spirit’), a 
sect of Russian mystics, traceable to the middle of 
the IStli century, who depend upon an inward light, 
like the Quakers, attach little importance to the 
sacraments, priesthood, and services of the church, 
refuse military service, and reject the doctrine of 
the Trinity and the divinity of Christ. The 
Emperor Alexander I. allowed them to settle in 
Taurida, in South Russia; Nicholas I., iu 1841, 
transferred them to Transcaucasia. See Ras- 
KOLNIK. 

Duck, a name given to any member of the 
family Anatidn?, included under the order Anseves 
or goose-like birds. The prominent characteristics 
of the family are very familiar : the short webbed 
feet, with a small hind-toe which does not reach the 
ground ; the netted scales in front of the lower leg; 
the hill, about as Ion" as the head, straight or 
slightly curved, rounded at the tip, and bearing the 
nostrils towards the hrbad root. There are over 


fifty species, which have a wide distribution, especi- 
ally in the northern hemisphere. They are char- 
acteristically aquatic birds, swimming with much 
agility, diving comparatively little, preferring to 
grub in the shallows for water-plants, worms, and 
ssmall animals. The waddling, awkward walk is 
Well known in its exaggerated condition in the 
domesticated duck. Great Hocks are often seen in 
migratory flight to and from their northern homes. 
The males (drakes) are in winter and spring' 
markedly distinguished from the females, whose 
plumage is less handsome. In summer, however, 
the males generally resemble the females. 

The most important genus is Anas, which includes 
the Common Wild Duck (A. boichas ), with its 
domesticated form {A. domcstica), and. numerous 
ether species. The Mallard or Wild Duck is very 
Widely distributed from Britain to Japan, and also 
occurs in North America as far south as Florida .and 
the West Indies. They abound in Britain, though 
ousted from some parts by increased drainage of 
marshes. Their food is very varied, from seeds and 
loots to worms and frogs. They are often seen, 
With submerged head and upturned tail, "rubbing 
in the mud by the loch side. Along with other 
' wild ducks,’ they breed in Britain, sometimes 
near the lakes or rivers which they frequent, some- 
times in more elevated moorland districts. The 
parents often bring their very young brood to the 
lower waters, by swimming down the streams when 
-Swollen by rain, and it is interesting to see the 
little creatures hurried on, without injury, by the 
Current, and passing along narrow rapids and over 
Waterfalls of considerable height, much as pieces of' 
Cork might do, and with as little apparent injury. 
The nest is composed of grass, intermixed and 
lined with down, and the eggs are usually nine to 
twelve in number. The female shows marked 
parental care and affection for her brood. 

The male (drake) of the common duck has the 
four middle tail-feathers recurved. The deep 
emerald green of the head and upper part of the 
heck, the white collar which separates the green 
from the dark chestnut of the lower part of the 
neck, and the deep blue iridescent speetd um of the 
Wing are marked characteristics of this beautiful 
bird. The plumage exhibits greater brightness of 
colours in the wild than in the domestic variety. 
At the close of the breeding season, the male of the 
Wild duck assumes for a time a plumage more sober, 
and resembling that of the female ; but before 
Winter recovers the splendid plumage proper to his 
sex. 

The Domestic Duck . — According to Mr Danvin 
and most naturalists, the various breeds of domestic 
duck are all descended from the wild species above 
described. In domestication the excellence of the 
plumage and the elegance of the carriage are lost 
m a few generations, and more momentous changes 
follow in consequence of altered nutrition and the 
like, and largely from the decreased use of the 
wings and increased use of the legs. The size also 
increases. It is well known that the nest-building 
instinct has been unlearned, and even the brooding 
impulses are usually degenerate. Darwin distin- 
guishes four breeds : the Common Domestic Duck, 
the Hook-billed Duck, the Call-duck, and the 
Penguin Duck. Of the first, several sub-breeds are 
well known — e.g. the Aylesbury — large and white ; 
the Bouen— large, and coloured' like the wild duck ; 
the tufted ducks — with top-knots of downy feathers ; 
the black Labradors. ‘ The duck was unknown to 
the ancient Egyptians, to the Jews of the Old 
Testament, and to the Creeks of the Homeric 
period,’ hut was kept eighteen centuries ago in 
Roman poultry-yards. See Darwin’s Variation of 
Animals and Plants under Domestication (1868). 
For ducks as egg-producers, see Poultry. 
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There are many other European wild ducks— e.g. 
the small A. crecca, extending to North Africa; 
A: acuta, also found in North America; A. strejpera, 
a distinctly north European form; A. qucrqucdida, 
from middle and south Europe to Central Asia ; A. 
pcnclopc, in north Europe and Asia. Some closely 


pcnewpe, in norm Europe ana Asia. Home closely 
related genera may be noted. The beautiful North 
American Aix sponsa is often brought to Europe ; 
the Spoon-billed Ducks ( Spatula clypcata, &c.), 
occurring in the temperate zones of both hemi- 
spheres, have markedly elongated bills ; the Musk- 
duck (Cairina moschata), from Brazil and Para- 
guay, sometimes domesticated, is remarkable for 
the musk-like smell of the male preen-gland. Less 
nearly related to the true ducks are the Geese (see 
Goose), Swans (q.v.), Eiders (q.v.), and the stiff- 
tailed ducks, such as the wide-beaded Erismatura 
bucocephula, rather like a diver in flight and habit. 

Many wild ducks are shot for the market; the 
plumage is also used for decorative purposes. The 
uses of the domesticated variety are well known. 
See also Teal, Canvas-back, Wildfowl. 

Duck (akin to Ger. tuck, ‘cloth’), a coarse 
cloth or canvas, highly glazed, used for sails, sack- 
ing, smock-frocks, overalls, trousers, &c. 

Duckbill, or Duckmole. See Ornitho- 
RHYNCHUS. 

Duckins-stool, an apparatus at one time in 
use in England for the punishment of scolding 
wives. The cucking-stool, ducking-stool, and tum- 
brel have often been confounded, and indeed most 
writers appear to consider them but different names 
for the same thing, but, as Mr Llewellynn Jewitt 
points out, they are all three distinct varieties of 
punishment. The cucking-stool is mentioned in 
Domesday Book as having been in use in Chester, 
and the name ( cathedra stcrcovis ) casts a light upon 
the degrading nature of its origin. In it the 
culprit, who might be of either sex, was placed, 
usually before his own door, to be pelted and 
insulted by the mob. On the tumbrel again he 
was drawn round the town or village, seated in the 
chair, which was sometimes so constructed as to be 
suitable also for ducking ; but the ducking-stool 
par excellence was specially made for purposes of 
immersion. There were various examples of the 
ducking-stool. Sometimes it ‘ consisted of a rough 
strong chair attached to one end of a beam, which 
worked on a pivot on a post bedded into the ground 
at the edge of the dam,’ or the river, as the case 
might he. ‘ The woman was placed in the chair 
with her arms drawn downwards ; a liar was placed 
across her hack and in front of her elbows;’ another 
bar held her upright, and there were cords to tie 
her securely in. The executers of the punishment 
tlicn took hold of a chain at the opposite end, and 
gave her a ducking on the ‘see-saw’ principle. 
Many ducking-stools and chairs are still in exist- 
ence ; that at Leominster was used as recently as 
1809. The beam to which the chair was attached 
was 23J feet in length, the ducking being adminis- 
tered in the manner previously described. Some 
ducking-stools consisted of an upright and trans- 
verse beam, either movable or fixed, from which the 
chair was suspended by a rope or chain. The 
practice of ducking commenced in the latter part of 
the loth century, and prevailed generally throughout 
the kingdom until the first part of the 18tli century, 
and in isolated cases, as we have seen, even into 
the 19th centuiy. See an excellent paper by 
Llewellynn Jewitt in the Reliquary (vol. i. 1860-61 ). 

Duckweed, or Duck-meat ( Lemna ), is the 
type of Lemnacere, a small order of very degenerate 
monocotyledons, probably allied to Araceae. They 
are chiefly floating plants, mere flat green fronds, 
with roots hanging loosely in the water, and uni- 
sexual flowers — destitute of calyx and corolla 


bursting through a membranous spathe in their 
margin. The Lenmacere are distributed through- 
out all parts of the world. Several species of duck- 
weed are British, and cover the surface of stagnant 
ponds with green vegetation. Their flowers and 
fruit are rarely to be seen, but they spread rapidly 
by budding from their margins. 

Ductility is that property of solids in virtue of 
which they can be drawn out so as to increase 
their length at the expense of their cross dimensions. 
Thus silver is a very ductile metal, while platinum 
is not so ductile. But although platinum cannot 
be drawn out to any very great extent by the 
ordinary process of wire-drawing, it may be drawn 
out by 'Wollaston’s process. Wollaston fitted a 
platinum wire into the interior of a hollow rod of 
silver, and then drew out the compound rod to an 
extent limited only by the ductility of silver. He 
then dissolved off the silver, and so obtained an 
excessively fine platinum wire, the diameter of 
which was, according to Leslie, hicli. Leslie 

also says that, by drawing out a thickly-gilt silver 
rod, a film of gold only rrdnnnt inch in diameter 
could be obtained. See Malleability, Wire. 

Du DelTand. See Deffand. 

Dudevant, Madame. See Sand. 

Dudley, a parliamentary borough in a detached 
part of Worcestershire and the south of Stafford- 
shire, 26 miles NNE. of Worcester, and St WNW. 
of Birmingham. Situated in the heart of the 
‘Black Country,’ it is a thriving town with coal- 
mining, busy brass and iron foundries, glass and 
brick works, besides tanning and brewing. One of 
the largest single iron industries is nail-making. 
A chief ornament of the place is the Kenaissnuce 
drinking-fountain, erected in 1867 by the late Earl 
of Dudley, a statue of whom was erected in 1888. 
On a hill to the north-east are the beautiful ruins 
of an old - castle, said to have been founded in 
the 8th century by Dodo, a Saxon prince, and the 
keep of which dates from the 13th century. It was 
burned in 1750. Near it are remains of a Cluniac 
priory (1161 ). The vicinity yields abundant lime- 
stone, which is Silurian and full of organic remains ; 
it is wrought out of caverns, and brought to the 
kilns through a tunnel one mile and three-quarters 
long, which is carried through the basalt of the 
Castle Hill. Pop. of parliamentary borough (1851) 
37,962; (1881) 87,527, of whom 46,252 were in the 
municipal. Dudley has returned one niember since 
1832, the parliamentary boundary being extended 
in 1867 ; the municipal borough dates from 1865. 
See Twamley’s History of Dudley Castle and Priory 
(1867). ./ . 

Dudley Limestone, a highly fossiliferous Silurian 
limestone belonging to the Wenlock Series (q.v.), 
which forms some of the most picturesque eminences 
around the town of Dudley., The masses of corals, 
shells, and trilobites which abound in this rock, 
form, when weathered, extremely beautiful cabinet 
specimens. — Dudley Locust is the popular name for 
a trilobite ( Calymenc Blmnenbachii), which is very 
abundant in the Dudley limestone. 

Dudley. Edmund (14627-1510), lawyer and 
privy-councillor, was Enqison’s partner in carrying 
out the detested policy of Henry VII., whose son 
and successor sent him to the block. He was father 
of the Duke of Northumberland (q.v.). -See also 
Leicester. 

Duelling. Tile duello (from the Lat. duellum, 
an old form of bellum) belongs to every age ana 
country, uncivilised as well as civilised, ihe om 
‘ ordeal by battle,’ a sort of judicial decision, implied 
that the Almighty would give victory to the just 
cause, and was in vogue in England down to the 
reign of Elizabeth (see Battle, AVager of). 
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Neither this nor the chance quarrel of two gentle- 
men carrying swords can be strictly considered a 
duel, which implies deliberation. The modern duel 
is prompted by the worst- passions, hatred, revenge, 
jealousy, and often by .the merest trifle. In France, 
where it has long flourished, it was punished severely 
by kings and parliaments, and Henry II., Henry 
IV., and Louis XIV. took stringent measures to 
put duelling down. Francis L, however, was in 
its favour, and even challenged Charles V. to 
single combat. It is said that during the earlier 
years of Henry IV. ’s reign no less than 4000 "en tie- 
men lost their lives in this way. In Louis XIV. ’s 
day, duels of four and five a side were common, but 
his edict of 1679 completely suppressed it. 

It is remarkable that at this moment there is but 
one group of countries— viz. the English-speaking 
lands— where duelling is not merely scouted and put 
down by law, but actually ridiculed. This cannot be 
explained by English respect for the laws, or from a 
strict religious sense ; both these feelings being as 
strong when duelling was in high fashion. In the 
reign of William III. a severe act against it was 
passed, and in 1712 it again engaged the attention 
of the parliament. 

Duels with the pistol prevailed in England for 
nearly a century ; to within living memory, minis- 
ters and politicians resorted freely to this mode 
of settling a quarrel. Wilkes met Lord Talbot, 
and also Mr Martin, in 1763, by whom he was 
severely wounded. Mr Pitt was challenged by 
Mr Tierney for charging him with ‘ obstructing 
the defences of the country.’ The day fixed for 
the encounter was a Sunday of May 1796, and at 
three o’clock the parties were found on Putney 
Heath, close to the Kingston ltoad. The duellists 
fired twice at each other ; but on the second occa- 
sion Pitt discharged his pistol in the air. Pitt’s 
great rival, Charies Fox, had been particularly 
severe on the powder supplied by the War Office. 
Mr Adam took offence at this charge, and chal- 
lenged him. The parties met, and Fox was 
wounded. The buoyant humour of the man, which 
made him so many friends, was shown in liis first 
remark, ‘Adam, you’d have killed me if you 
hadn’t used government powder.’ 

Another political duel took place in September 
1809, between Mr Canning and Lord Castlereagh 
(q.v.); a yet more remarkable duel was that of 
the Duke of Wellington with Lord Winchilsea 
in the exciting; year 1829. Lord 'Winchilsea 
charged the duke with the ‘insidious design of 
introducing Popery.’ The duke at once sent 
Sir Henry Hardirige to demand an apology. The 
meeting was at Battersea Fields. Lord Win- 
chilsea was attended by Lord Falmouth, a second 
so completely unnerved that he had to be assisted 
in loading his pistols. The duke was gay and 
unconcerned. When their men were placed, the 
duke’s second advanced with a paper in his hand. 

‘ As for myself,’ said he, ‘ if I do not express my 
open disgust for the whole affair, it is because 
I wish to imitate the moderation of the Duke of 
Wellington.’ Lord Winchilsea was quite over- 
whelmed by this irregular lecture, his second fal- 
tered out that ‘nothing had ever given him so much 
pain,’ &c. To whom Sir Henry : ‘ Indeed, my lord, 

I don t envy your feelings.’ A crowd had collected 
to see the sport. The duke hesitated a little and. 
fired ; Lord Winchilsea then fired in the air. Lord 
Falmouth now came forward with a paper. The 
duke, who had drawn near to listen, said in a low 
voice, ‘This won’t do: it is no apology.’ Sir 
Henry pulled out his paper, and reading it, said : 

‘ This is what we require ; the word apology must 
be used.’ At last the required word was furnished. 
Then Sir Henry gave the guilty pair a last rebuke. 

* And now, gentlemen,’ he said, ‘ without making 


any invidious reflections, I cannot help remarking 
that, whether wisely or unwisely the world will 
judge, you have been the cause of bringing this 
man into the field, where, during the whole course 
of a long military career, he never was before.’ 
Here Lord Falmontli turned on bis unhappy prin- 
cipal to tell him that ‘ be always thought, and lmd 
toul him so, that he was completely in the wrong.’ 
Lord Falmouth then attempted to vindicate him- 
self. ‘ My Lord Falmouth,’ was the duke’s haughty 
reply, ‘I* have nothing to do with these matters.’ 
He then touched his hat with two fingers, saying : 

‘ Good morning, my Lord "Winchilsea ; good morn- 
ing, my Lord Falmouth,’ and rode away. It is 
remarkable that most of these fire-eating politicians 
— viz. Wellington, Castlereagh, Canning, Tierney — 
were of Irish extraction. 

There have heen three notable duels, each - 
attended with fatal issue, and each arising out of a 
political quarrel. One was that of Mr Scott, editor 
of the Champion, killed by Mr Christie in 1821 ; 
the second was that of Sir A. Boswell in 1822, 
killed by Mr James Stuart of Duneam, the quarrel 
arising out of a foolish ballad written by the 
former; the third was the well-known fatal en- 
counter of Mr O'Connell with D’Esterre, in which 
the latter fell. Another fatal duel was that of 
Lord Camelford and Mr Best in 1804. In Ireland, 
before and after the union, there was a mania for 
duelling ; and personages of the highest position, 
lord chancellors, judges, provosts, and all fought, 
or as the plirnse went, ‘ blazed.’ Of modern duels 
the most notable was that of Lord Cardigan with 
Captain Harvey Tuckett, in which the latter was 
wounded (1840). Unto 1843 duelling was almost 
recognised ns an obligation, but in that year it 
received its quietus, owing to the fatal contest 
between Colonel Fawcett and Lieutenant Munro, 
his brother-in-law, in which the former was killed. 
Since that date only one fatal duel has been fought- 
in England, between Lieutenants Hawkey and 
Seton, in May 1845, when the latter was killed. 
The last duel in Ireland (February 1S51), between 
the mayor of Sligo and a lawyer, was a bloodless 
one. 

In most countries, as we have said, duelling 
is still resorted to as reparation for personal in- 
sult or injury. In France, fencing is studied, as a 
necessary part of education and protection, by most 
public men and journalists. The encounters are 
generally harmless, and often pour rire. Two 
recent political duels excited the merriment of 
Europe, that of Gambetta and M. Fourtou, who 
‘ fought ’ in a foggy morning at thirty or forty paces 
distance (187S), and that of General Boulanger 
who ‘ spitted ’ himself on the rapier of a retired 
attorney, M. Floquet, then first minister (IS8S). 
Perhaps the most notable political duel was that 
of Armand Carrel with Emile de Girardin ( 1836 ), 
when the former fell mortally wounded. In 
France, two seconds on each side regulate the pro- 
ceedings, and one stands beside the combatants, 
ready with a walking-stick to beat down the 
weapons in case of unfair fighting. This pre- 
caution is not unnecessary, as recently one of 
the parties seized his adversary’s sword with one 
hand, and tried to ‘ finish ’ him. In Belgium the 
duel occurs seldom, though still enforced by social 
law, but the country is often selected by Eiench- 
men and Others, as tlie terrain of their encounters. 

In other countries duels are comparatively rare. 
In the United States, where they were at one time 
fought with a savage ferocity and originality com- 
bined (in some sections, with bowie-knives), they 
are now practically unknown, save in the very back- 
ward states. None has heen more famous than one 
of the earliest, in 1804, when Aaron Burr, the vice- 
president, killed Alexander Hamilton, the' leader of 
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the opposition. Later duels were those between 
Henry Clay and John Randolph, Andrew Jackson 
and Charles Dickinson, Thomas H. Benton and 
Lucas. By the common law, the survivor and the 
seconds are guilty of murder when one of the 
parties to a duel is killed. 

The question of insult, the form of reparation, 
withdrawals, &c., led naturally to some complica- 
tion, and there have been attempts to draw up 
rules and regulations. Towards the end of the ISth 
century, a number of duelling gentlemen ( ‘ dele- 
gates’) met at Clonmel, and drew up a ‘ code,' con- 
ceived in a highly logical spirit. One specimen 
will suffice : ‘Where the lie direct is the first 
offence, the aggressor must exchange two shots 
previous to apology, or three shots followed by 
explanation, or fire on until one is hit. The only 
satisfaction for a blow is to offer a cane which is to 
be laid on the offender’s shoulders. If a blow be 
an answer to giving the lie, the lie is merged in the 
blow, which becomes the sole offence,’ &c. There 
are so-called duels, in which lots are cast, and the 
party to whom the lot falls is bound to put an end 
to his own life. There, have been cases of duels 
with sword and pistol between women. 

By the laws of the German empire, duelling is an 
offence punishable with fortress-imprisonment, the 
length of which is proportioned to the nature and 
consequences of the encounter. Students' duels, 
which range in seriousness from mere fencing' 
matches to dangerous or even fatal encounters, 
have long been a prominent feature in university 
life. Formerly they were treated as mere ‘dis- 
ciplinary offences,’ unless the consequences were 
very serious. But of late, public feeling has been 
tending against them ; and since 1883 the imperial 
courts, impose fortress-imprisonment. In contra- 
diction to the spirit of the public laws, duelling is 
recognised in tlie German army, whence an officer 
was expelled in 1887 for refusing to challenge one 
who had insulted him. The late Emperor William, 

‘ pious ’ as he was, felt constrained to draw up 
regulations on the subject, introducing courts of 
honour, which, however, in serious cases, might 
authorise the encounter. In 1844 the English War 
Office, moved thereto by Prince Albert, put a sum- 
mary stop to the practice — issuing a number of 
regulations which threatened all concerned in a duel 
with court-martial and cashiering. For the law of 
the land makes no distinction between any of the 
methods of taking another’s life, though the old 
attitude of the law to affairs of honour was fairly 
expressed by an Irish judge, who, when charging in 
a fatal case, declared that it was his duty to tell 
the jury it was murder according to the law, ‘but 
that for liis part a fairer duel he had never met in 
his life.’ In a work revised by him in 1S53, Lord 
Cockburn similarly expressed his opinion that 
‘murder may be committed in duel required by 
society, and provoked by intolerable insult.’ 

See Dr Millingen, History of Duelling (2 vols. 1841); 
A. Steinmetz, The Romance of Duelling (2 vols. 1 S6S); 
Kodenbeck, Dcr Zweikampf (18S3); Constard de Hassi, 
History of Duelling in all Countries (Eng. trans. 1S80) ; 
Major Truman, The Field of Honour (New York, 1S84); 
William Douglas, Duelling Days in the Army (1887). 

Duet, a composition in music for two voices or 
instruments. 

Duff, Alexander, a great Indian missionary, 
was born 26th April 1806, at a farm near Pitlochry, 
in Perthshire. When a student at St Andrews his 
character was powerfully influenced by Chalmers, 
and in 1829 he was ordained the first missionary 
from the Church of Scotland to India. On the 
passage out he was twice shipwrecked, .and did not 
reach Calcutta till May 1830. He commenced his 
work as a missionary on an entirely new plan, freely 
opening up Western science and learning to the 


natives of India as well as purely religious teaching 
— an innovation that marked the beginning of a real 
era in the social history of that country. In spite 
of much misapprehension and not a little violent 
opposition, his English school flourished, and in the 
course of time its indomitable promoter was cheered 
by the warm encouragement of some of the highest 
personages in the government. In 1834 Duff was 
obliged to return home, already invalided by his 
enthusiastic and restless energy ; but lie returned in 
1840 to find his college maintaining its success, with 
an attendance of between six and seven hundred 
pupils. At the Disruption within the Churcli of 
Scotland in 1843, Duff, with the other missionaries 
in India, cast in his .lot with the seceding body that 
formed the Free Church, and of course had in con- 
sequence to give his college into other hands, and 
begin his work again from the beginning. But for 
this the enormous energy of the man was adequate, 
and ere long his whole educational and missionary 
work was completely reorganised, and that on a 
much ampler scale than before. In 1844 Duff' helped 
to start the Calcutta Review, and in 1849 was again 
obliged by ill-health to return home, traversing 
India on the journey. He was moderator of the 
Free Church General Assembly in 1851, and bis 
opinions on Indian matters, especially education, 
were often solicited by the government in London. 
His apostolic fervour in bis missionary tour through 
the United States (1854) called forth extraordinary 
enthusiasm. The university of New York gave 
him the degree of LL.D. ; that of Aberdeen bad 
already made him D.D. In 1856 Duff returned to 
India, and guided his mission safely through the 
troublous time of the Mutiny. He was one of the 
founders of the university of Calcutta, and was for 
a few years its virtual governor, though he de- 
clined the vice-chancellorship in 1S63, being obliged 
by persistent ill-health to leave India permanently. 
Among the many evidences of general esteem 
heaped upon him was a gift of £11,000, the capital 
snm of which be destined as a fund for invalided 
missionaries of bis church. On his way home Duff 
visited the mission stations of South Africa, and 
after his arrival in Scotland laboured much to infuse 
missionary zeal throughout the community ; be 
raised £10,000 to endow a missionary cliair in the 
New College, Edinburgh, of which lie consented to 
he the first occupier. In 1S73, to avert a threaten- 
ing crisis within the Free Church, lie was called a 
second time to the moderator’s chair, and here his 
elevation of character did much to lift tlie Assembly 
above the heated air of an embittered controversy. 
He died in Edinburgh, 12th February 1878, leaving 
liis money to found a missionary lectureship. His 
writings were almost all larger or smaller pamph- 
lets devoted to the great interests of his life. See 
bis Life by Dr George Smith (2 vols. 1879), and the 
short life by Professor Thomas Smith (1883). 

Dufferin and Ava, Frederick Temple 
Hamilton Temple Blackwood, Marquis of, I 
G.C.B., G.C.M.G., the son of the fourth Baron 
Dufferin, was born on June 21, 1826, and succeeded 
bis father in the peerage in 1S4I. Educated at 
Eton and Christ Church, Oxford, he first distin- 
guished himself by contributions to literature, and 
published the popular Letters from High Latitudes 
in 1859. In I860 lie was sent b3 r Lord Palmerston 
to Syria, to investigate the questions arising from 
the religious' massacres, ana on his return _ was 
created IC.C.B. Lord Dufferin was successively 
Under-secretary for India (1864-66), and for Mar 
(1866). He was Chancellor of the Duchy of 
Lancaster from 1S68 to 1872; in 1871 was created 
an earl ; and was Governor-general of Canaria 
(1872-78). His brilliant administration was re- 
markable for the wonderful development of the 
province of Manitoba. From 1879 to 1S81 Lord 
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Dufferin was ambassador at St Petersburg, whence 
lie was transferred to Constantinople. After the 
collapse of the rebellion of Arabi Pasha, Lord 
Dufferin went to Cairo to restore order in Egypt. 
To him was due the abolition of the Dual Control, 
and lie formulated a series of reforms which were 
carried out with some success. In 1884 he succeeded 
Lord Ripon as Viceroy of India. Lord Dufferin's 
tenure of office was made memorable by measures 
for strengthening the Indian frontier; by the various 
attempts to delimit the Afghan frontier, which,' 
though interrupted by the Russian attack on Penj- 
deh, were eventually brought to a successful issue 
by the Anglo-Russian commission ; and, above all, 
by the annexation of Upper Bnrmali in December 
1885. That province had been reduced to submis- 
sion, and the Tibetans had been defeated by the 
Sikkim expeditions, when Lord Dufferin resigned 
in 1888, and was succeeded by Lord Lansdowne. 
He was then appointed minister at Rome, and 
advanced to the dignity of marquis. — His mother, 
Helen Selina Sheridan (1807-67), was the author of 
‘ The Emigrant’s Farewell,' ‘ 0 Bay of Dublin,’ and 
other touching songs. 

Duffy, Sir Charles Cavan, Irish patriot, was 
born in County Monaghan in 1816, and early de- 
voted himself to journalism in Dublin and Belfast, 
returning' to the former in 1842 to start along with 
Thomas Davis and John Dillon the famous Nation 
newspaper, as the organ of the Young Ireland 
party. Tried and convicted for sedition with 
O’Connell in 1844, but saved by the House of Lords 
quashing the conviction, he aided his great chief 
in the agitation for repeal, next helped him to 
found the Irish Confederation, and gave his heartiest 
sympathy to the patriotic dreams of Smith O’Brien. 
Again tried in 1848 for ‘treason-felony,’ he was 
acquitted, next revived the Nation, and carried in 
1852 the borough of New Ross in the teeth of the 
Under-secretary for Ireland. He had an active 
share in promoting the Tenant League and the 
Independent Irish party, and on the break up of 
the latter, emigrated to' Australia in 1S56. After 
some time of practice at the Melbourne bar, he 
drifted into politics, and after the establishment 
of the Victorian constitution, rose in 1857 to 
be Minister of Public Works, of Lands in 1858 
and 1862, and prime-minister in 1871. He was 
defeated next year, was knighted in 1873, and in 
1877 elected Speaker of the Legislative Assembly. 
His little work, The Ballad Poetry of Ireland, had 
been for thirty years a household book in his native 
country^, when in 1880 he published his striking 
Young Ireland; a Fragment of Irish History, 
1840-50, which was followed in 1883 by its sequel, 
Four Years of Irish History, JS//5-49. 

Dufresne, Charles. See Du Cange. 

Dugdale, Sir William, antiquary, was born 
at Shustoke, near Coleshill, Warwickshire, 12th 
September 1605. He spent more than four years 
at Coventry free school, and then studied law and 
history' under his father, to please whom, aged and 
palsied, he married before he was eighteen, and soon 
after whose death he purchased the neighbouring 
manor of Blythe (1625). Inspired with the notion 
of writing a history of Warwickshire, he came in 
1635 to London, where, making the acquaintance 
of Spelinan and other antiquaries, in 1638 he was 
created a pursuivant-at-arms extraordinary, with 
the title of Blanch Lyon, and in 1640 Rouge Croix 
pursuivant. During the Great Rebellion he adhered 
to the royalist cause, and from 1642 to 1646 was 
at Oxford, the king's headquarters, being made an 
M.A and Chester herald, while pursuing his anti- 
quarian researches. ‘ All the while that the power 
of the usurpers continued he was compelled to live 
depressed in a very low estate ; but, as the darkest 


night hath its 'morning, so,’ on the Restoration 
Clarendon got him the office of Norroy. In 1677 he 
was promoted to be Garter Principal King of Arms, 
at the same time receivin'' the honour of knight- 
hood, ‘much against his will, by reason of his small 
estate.’ Evelyn describes him in 1685 as ‘having 
his sight and his memory perfect;’ but on 10th 
February' 1686 he died in< his chair at Blythe Hall. 
The Monasticon Anglieanum (3 vols. 1655-61-73), 
a history of English religious foundations, with 
their charters, &e., though planned and in part 
compiled by' another antiquary, Roger Dodsworth 
(1585-1654), was concluded, arranged, indexed, and 
revised by Dugdale ; there is a noble English 
edition of it by Bandincl, Caley, and Sir Henry’ , 
Ellis (6 vols. 1817-30). The Antiquities of War- 
wickshire (1656; 3d ed. 1763-65) has been the model 
of every' subsequent county history'; of Dugdale’s 
nine other works the chief are the History of St 
Paul’s Cathedral (1658), History of Imbanlcing and 
Drayning (1662), Origincs Jundictalcs (1666), and 
Baronage of England (3 vols. 1675-76). In 
Anthony h Wood’s words, ‘What Dugdale hath 
done is prodigious. His memory' ought to be 
venerated and had in everlasting remembrance.’ 
See his Life, Diary, and Correspondence, edited by 
William Hamper (1827). 1 

Dllgong ( Halicorc), a genus of marine mammals 
in the order Sirenia. Along with the manatees, the 
dugongs exhibit the following general characteris- 
tics. The form of the body is fish-like, but some- 
what depressed ; the head is rounded, distinct, and 
not out of proportion to the body ; there is hardly 
any neck ; the tail is horizontally' flattened ; there 
are no hind-limbs, nor is there a dorsal fin. In re- 
lation to the aquatic habit, the fore-limbs are paddle- 
shaped llippers, the skin is almost hairless except 
about the mouth, there are no external ears, and 
the nostrils have valves. The very small eyes, with 
imperfect lids, have a nictitating membrane, which 
is absent in Cetaceans. The nostrils are at the end 
of the snout. The lips are thick and bristly. The 
bones of the skeleton are very massive and heavy, 
a condition which, as Professor Flower notes, must 
help these animals to keep to the bottom while 
feeding on algre. The skull is in many' way’s pecu- 
liar, but is not like that of Cetaceans. The usual 
separate terminal ossifications or epiphyses on the 
vertebrre are absent ; so too are the clavicles ; there 
is no fused sacrum, and a most rudimentary' hip- 
girdle, without trace of himl-limbs. There are no 
canine teeth. The brain is relatively small, with 
few convolutions. The tongue is small, fixed, and 
very rough. The stomach is chambered ; the long 
muscular intestine is provided with a crecum. The 
two ventricles of the heart are partly separated by r 
a deep cleft, and the arteries form complex net- 
works (rctia mirabilia), which may aid the animals 
when under water. The larynx is not modified as 
in Cetaceans. The lungs are very long and narrow, 
and the diaphragm is very' oblique. The teats are 
two in number, behind the arm-pits. The placenta 
is diffuse. The animals are sluggish, herbivorous, 
inoffensive, and gregarious. Halicore and Manatus ' 
are the only living genera ; Rliytina is recently 
extinct; Halitherium is an important fossil form 
referable to this now moribund but once flourishing 
order. 

The dugong differs in many important respects 
from the manatee. A few of its numerous peculiari- 
ties must be noticed. The upper jaw is very mass- 
ive and turned sharply downwards, overlapping the 
lower, which is also crooked. The males possess • 
two tusk-like projecting incisors, but the cone- 
sponding teeth abort in the females. The front- 
teeth of the lower jaw abort, and are absorbed. 
The jaws both bear rough homy plates. There 
are five to six molar teeth of a primitive sort, with • 
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persisting pulps and no enamel. Only two or three 
are in use at a time. The dark, elephant-like, 
tough skin hears short sparse bristles. The tail is 
deeply notched. The fingers are nailless. The 
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Dugong ( Halicorc dugong). 

crecum is thick and simple. Of the three species of 
Halicore, one (H. tubarnaculi) is restricted to the 
East African coast and the Red Sea ; another (II. 
dugong ) inhabits the Indian and Pacific oceans, 
eastward from the home of the last to the Philip- 
pines; and the third (H. australis), the waters of 
Eastern and Northern Australia. 

The dugongs keep to the water, rising to the 
surface to breathe. They never venture ashore, 
hut graze at the bottom in shallow water. Their 
food consists chiefly of seaweeds, which they gather 
in with their thick lips. They are sociable but 
stupid, often to their own undoing. They are 
known to attain a length of about 10 feet, but larger 
sizes are alleged. The habit the dugong has of 
lifting its round head out of the water, and of carry- 
ing its baby under its arm, is suggested as a possible 
foundation for the mermaid myth, which the name 
of the order ( Sirenia ) recalls. Their peculiar, feeble 
cry may also have aided the imagination of early 
observers. The female bears one young one at 
a time, and exhibits an affection said to be pro- 
verbial. When the young one is speared, the 
mother is readily taken. The flesh of the dugong 
is eaten and esteemed, especially when young. 
The Australian species is killed for the sake of 
its oil, which is free from disagreeable smell, and 
said to have the medicinal qualities of the cod-liver 
equivalent. According to Riippell, it was with the 
skin of the Red Sea dugong (not ‘ badger-skins,’ as 
in A.V.) that the Jews were directed to veil the 
tabernacle. 

Cuvier called the Sirenia herbivorous Cetaceans, 
De Blainville emphasised their connection with 
elephant types, and some modem zoologists main- 
tain their affinity with Ungulates. No conclusion 
is yet possible, except that they have no direct con- 
nection with Cetaceans. Even the fossil forms, 
Flower observes, have not in this case helped much 
towards solving the riddle of Sirenian affinities. 
All that can be certainly said is that the order is at 
once peculiar and primitive. 

See Halitheuium, Manatee, Rhytina ; J. F. Brandt, 
Symbolic Sirenologiccc (St Petersburg, 1846-08) ; Huxley’s 
Anatomy of the Vertebrates ; Flower’s Osteology of the 
Mammalia, &c. 

Duguay-Trouin, Rene, one of the most cele- 
brated naval officers of France, was born 10th June 
1673, at St Malo. From 1689 to 1697 he cruised 
about as a sort of privateer, inflicting immense 
damage on the enemies of France. Louis XIV., as 
a reward for his daring exploits, admitted him into 
the state navy, and gave him the command of a 
frigate. In 1707 he engaged a part of the English 
fleet at the entrance of the Channel, burned one 
ship, captured three others, arid about sixty tran- 


DUKE 111 

sports ; but the most glorious of his triumphs was 
the attack and capture of Rio Janeiro in 1711, with 
a small fleet, after hostilities had lasted for eleven 
days. The city was ransomed for 610,000 emsados 
(£96,000). For this he was ennobled, and was suc- 
cessively named chef d’escadrc, member of the council 
of state, lieutenant-general, and naval commandant 
at Brest. In 1731 he was sent into the Levant, to 
obtain reparation for the damages done to French 
commerce. He died 27th September 1736. See his 
Mcmoires by Beauchamps (4 vols. Paris, 1740 ; Eng. 
trans. 1742), and Life by La Landelle (2d ed. 1876). 
Dll Gucsclin. See Guesclin. 

Dllisblirff, a town of Rhenish Prussia, 16 
miles N. of Diisseldorf by rail, in a fertile district 
between the Ruhr and the Rhine, with both of 
which it is connected by a canal. One of its five 
churches, St Salvator’s, is notable, dating from 
the 15th _ century. Its manufactures are numer- 
ous and important, including tobacco, soda, sul- 
phuric acid and other chemicals, soap, candles, 
starch, and sugar; and in and near the place are 
great ironworks and coal-mines. There is con- 
siderable river shipping. Pop. (1816) 450S; (1885) 
47,561 ( nearly half of whom are Protestants ). Duis- 
burg is an ancient town. In the 13th century it 
was a member of the Hanseatic League, and after- 
wards a free town of the German empire, but at 
the close of the war in 1815 it became finally 
Prussian. 

Dnjartlin, Felix (1S01-60), professor of Zoo- 
logy, is notable for his investigation of organisms 
such as Helmintha and Foraminifera, and as the 
establisher of the views now current as to the 
nature of Protoplasm (q.v.). 

Duke (Fr. due, Lat. dux, from ducere, ‘to 
lead’), a .term applied originally to any military 
leader. The title came first into formal use when 
Constantine separated the civil and the military 
commands in the provinces. From that time forth, 
the military governors of provinces were either 
counts or dukes. But these titles originally stood 
to each other in an opposite relation to that which 
they afterwards assumed. 1 All provincial generals,’ 
according to Gibbon, ‘ were dukes, but no more than 
ten among them were dignified with the rank of 
counts, or companions, a title of honour, or rather 
of favour, which had been recently invented in the 
court of Constantine.’ See COUNT. Both were 
strictly prohibited from interfering in any matter 
which related to the administration of justice or the 
revenue. When the Germanic barbarians invaded 
the provinces of the empire, the military chiefs of 
their tribes (called by names cognate with licretoqa 
or herzog) were sometimes identified with the 
duces; but amongst the Franks and Longobards, 
the functions of the so-called dux were rather those 
of the old German Graf (Lat. Comes; see Count). 
By-and-by the ordinary count became the lieutenant 
of the duke, and the government of the latter ex- 
tended to several provinces ; whereas that of the 
former was confined to one province, or even to a 
single locality. The power of the dukes grew so 
rapidly, in consequence of the dissensions of the 
Merovingians, that, towards the end of the 6th 
century, they arrogated to themselves the right to 
dispose of the crown. In the 10th century, the East 
Frankish empire fell into the five hereditary duke- 
doms of Franconia, Swabia, Bavaria, Saxony, and 
Lorraine. In the west, the dukes of the Isle of 
France, Aquitaine, Burgundy, Normandy, Gascony, 
and others assumed the crown and sceptre, promul- 
gated laws for their subjects, struck money with 
their own image, and made war in their own name 
against the crown. The confederation of the feudal 
lords had assumed such dimensions, that about the 
period of the Norman invasion of England nothing 
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remained directly under the crown except a few 
towns, of which Klieims and Laon were the chief. 
The rest of the kingdom was divided amongst the 
dukes and the counts, under an obligation, which 
they almost always evaded, of service and fidelity 
to the crown. But by lol4 these regal duchies 
had been either extinguished or reunited to the 
crown. 

The duchies which were granted to members 
of the royal family — that of Bourbon, erected in 
1327; of Orleans,' in 1344; of Auvergne, Beni, 
Touraine, Valois, and Alencon at later periods 
— enjoyed none of the privileges of independent 
sovereignty which had belonged to the ancient 
duchies ; and when the Montmorencies were created 
dukes in 1551, they enjoyed no other privileges 
than those of titled nobles. The duke-peers, as 
they were called, were simply the first class of 
noliles in France, just as dukes are in England. 
Several prelates enjoyed this rank — as, for example, 
the Archl>ishop-duke of Rheims. There were also 
in France dukes for life, or patent dukes, who dated 
only from the reign of Louis XIV. Swept away by 
the Revolution, the title was restored by Napoleon, 
who conferred it, with rich endowments, on his 
marshals. Several ducal peers were created by 
Louis XVIII. and Charles X. In Germany, the 
dukedom passed through phases very similar to 
those which it exhibited in the earlier history of 
France. The title of grand-duke was (list bestowed 
on Cosmo de Media, Grand-duke of Tuscany, by 
Pope Pius V. in 1569 ; it is assumed by the princes 
of the imperial family of Russia, and also adopted 
by certain German reigning princes. Archduke 
(q.v.) is Austrian only. 

William the Conqueror, Duke of Normandy, may 
he held to have brought the title as a separate 
dignity into England ; hut it was merged in the 
crown until the reign of Edward III., who, in 1337, 
conferred the dukedom of Cornwall on the Black 
Prince, his eldest son, and in 1351 that of Lancaster 
on Henry Plautagenet, his cousin. These were 
dukedoms by tenure, Cornwall (q.v.) being in the 
one case erected into a duchy, .and palatine jurisdic- 
tion being in the other conferred within the county 
of Lancaster. In later cases the dignity of duke was 
personal, and unaccompanied with giants of lands 
and annuities. In 1362 Edward III. conferred the 
dukedom of Clarence on Lionel, his third son, and the 
dukedom of Lancaster on John of Gaunt, his fourth 
son and husband of the then heiress of the former 
Duke of Lancaster. Two other sons of Edward III. 
were in 1385 made Dukes of York and Gloucester 
! respectively by their nephew Richard II. This 
king first extended the title heyond the royal house. 
In 1386 he made his favourite, Robert de Vere, Duke 
of Ireland, and in 1397 he created five dukes and a 
duchess in one day — viz. the Dukes of Hereford, 
Surrey, Exeter, Albemarle, and the Duke and 
Duchess of Norfolk. The creation of dukes was at 
that time by patent, there being au inaugural cere- 
mony of girding with the sword in parliament. In 
the reign of Henry VI., the recipients of dukedoms 
included Humphrey Stafford, Duke of Buckingham, 
Henry de Beauchamp, Duke of Warwick, and 
William de la Pole, Duke of Suffolk. Henry nil. 
made liis illegitimate son, Henry Fitzroy, Duke of 
Richmond, and his brother-in-law, Charles Brandon, 
Duke of Suffolk. Three dukes were created by 
Edward VI., Edward Seymour (the Protector and 
king’s uncle) being made Duke of Somerset ; Henry 
Grey, Duke of Suffolk ; and John Dudley, Duke of 
Northumberland. Yet on Elizabeth’s accession, in 
consequence of attainders and extinctions, the only 
remaining duke was Thomas Howard, Duke (if 
Norfolk ; and on his execution and attainder, the 
title of duke was non-existent in England. James I. 
in 1623 made the Scottish Duke of Lennox Duke of 


Richmond, and his favourite, George Yilliers, Dnke 
of Buckingham. Charles I. conferred the dukedom 
of Cumberland on Prince Rupert. Charles II. (q.v. ), 
besides creating General Monk Duke of Albemarle, 
and the Marquis of Worcester Duke of Beaufort, 
bestowed the dukedoms of Monmouth, Grafton, 
Northumberland, and St Albans on four of his 
natural sons. Under William, Anne, and George I. 
a number of holders of lower dignities in the peerage, 
were advanced to the rank of duke. From the 
accession of George II. comparatively few dukedoms 
have been created, except those conferred on 
younger members of the royal house. Since the 
accession of Henry IV., the dukedom of Lancaster 
lias been merged in the crown ; there has been no 
Duke of York since 1827; and the dukedom of. 
Cornwall is held by the heir-apparent. Of the 
presently existing dukes of England, Great Britain, 
and the United Kingdom (twenty-two in number, 
exclusive of princes of the blood-royal), only two, 
Norfolk and Somerset, date before the Civil War. 

Tlie introduction of the title duke into Scotland 
seems to have arisen out of the claims of precedency 
made by Henry IV., when Duke of Lancaster, over 
the Scottish princes, who were merely earls, at 
international congresses. The first Scottish dukes 
were made in 139S — viz. David, eldest son of 
Robert III., who was made Duke of Rothesay ; and 
the king’s brother, Robert, Earl of Fife and Men- 
teith, who was made Duke of Albany (q.v.). The 
dukedom of Albany (the old name for Scotland) 
was an empty honour unconnected with lands, and 
the only instance of a Scottish dukedom that did 
not possess more or less of a territorial character. 
David, Duke of Rothesay, died without Issue in 
Falkland Castle, in 1402, and in virtue, it has been 
assumed, of the original constitution of that duke- 
dom, the title in later times belonged to the heir- 
apparent of the Scottish crown. Prince Henry, 
eldest son of James VI., was, at his baptism in the 
Chapel Royal at Stirling, invested with the dignity 
of Duke of Rothesay, with appropriate solemnities, 
includin'} the imposition of a ducal crown. The 
title of Duke of Ross was given by James III. to 
his second son, James, who became Archbishop of 
St Andrews ; and the same king, on the eve of the 
rebellion in which he lost his life, bestowed on his 
devoted adherent, David, Earl of Crawford, the 
title of Duke of Montrose. The dukedoms of Ross, 
conferred on Henry, Lord Damlev ; of Orkney, be- 
stowed on the Earl of Bothwell on his marriage 
with Queen Mary; and of Lennox, given to Esrnd 
Stewart, Earl of Lennox, cousin-german of Darnley, 
were the only other Scottish creations before the 
union of the crowns. Hitherto the jealousy of the 
feudal nobles bad been so great an obstacle to the 
extension of this title beyond the near relations of 
the royal house, that James, Earl of Arran, though 
regent of Scotland and next heir to the throne in 
Queen Mary’s minority, had to derive his title of 
duke ( Chfitellerault) from France. Ten Scottish 
dukedoms appear on the Union Roll of 1707, of 
which Hamilton alone dated before the Civil War. 
Rothesay, which had been overlooked, was added 
in 1714. Of these eleven dukedoms, two are ex- 
tinct, and Queensbeny is con joined with Buccleucli, 
reducing the present number of dukes in the peer- 
age of Scotland to eight. A duke ( except a royal 
dnke) in the peerage of the United Kingdom is 
styled ‘Your Grace’ and ‘ The Most Noble.’ His 
wife is a duchess. For the designation of his sons 
and daughters, see Couhtesy Titles. His par- 
liamentary robe is of scarlet, with four doublings of 
ermine. For the form of bis coronet, see COBONET. 

The translators of the Old Testament introduced 
the term duke into the English authorised version 
as an appropriate designation for certain Eastern 
potentates. 
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Duke of York’s School. See Royal 
Military Asylum. 

Dllkinfield, a Cheshire township, mainly 
included within the parliamentary borough of 
Stalybridge (q.v.). Pop. (1881) 29,675. 
Dnlcama'ra. See Bittersweet. 

Dulce, a lagoon of Guatemala (q.v.), communi- 
cating with the Atlantic. 

Dlllce Doilium, the famous song still sung, 
with the aid of a hand, at Winchester College, on 
the eve of the break-up daj r for the summer 
holidays. The origin of both words and music is 
very uncertain — it is usual to ascribe the former to 
one Turner, probably him who became Bishop of 
Ely and was one of the Seven Bishops under James 
II. ; the latter, to Johannes Reading, organist of 
the college from 1681 to 1689. A school tradition 
makes both the work of a liome-sick Wykehamist, 
who was kept at school during the holidays for a 
misdemeanour, and who played it incessantly until 
he pined away and died. See vol. ii. (pp. 576-579) 
of Chappell’s Popular Music of the Olden Time, 
where, with the Latin text and the music, a good 
translation by Bishop Charles Wordsworth is given. 

DlllcigUO (Serb Ultschin, Albanian Ulkun), 
a port of Montenegro, 20 miles SW. of Scutari, 
and till 1880 a Turkish town. Pop. about 4000. 
Old Dulcigno fell into the hands of the Turks in 
1571. In the 16th and 17th centuries it was the 
most famous den of pirates on the Adriatic. In 
1880, with the approval of Turkey, the representa- 
tives of the Western powers arranged that Dul- 
cigno and its territories should become Montene- 
grin. The despatch, in September 1880, of a fleet 
. representing the great powers, did not immedi- 
ately secure the transfer ; and it was not till the 
end of November that, after endless procrastina- 
tion, the Turks expelled the Albanian troops by 
force, and the Montenegrins were able to take 
.possession. 

Dulcimer, a musical instrument resembling a 
flat box, with sounding-board and bridges, across 
which run wires tuned by pegs at the sides, and 
played on by striking the wires with a small piece 
of wood in each hand, or more usually with two 
cork-headed hammers. The dulcimer in its simplest 
shape (closely akin to the psaltery, which, instead 
of standing on a table or on legs of its own, was 
carried in the hand like a harp) is one of the most 
ancient of instruments, appearing in Assyrian 
sculptures ; and may be regarded as the ancestor of 
the piano. The czimbalom of Hungarian bands is 
essentially a dulcimer. 

Dulong atul Petit’s Law. See Atomic 
Theory. 

Dulse (Bhodymenm pcilmctta), a seaweed, one 
of the Florideie (see Seaweeds), growing on rocks 
in the sea, and used as food by the poor on the 
coasts of Scotland, Ireland, and other northern 
countries. It is eaten raw or roasted, and with 
vinegar. It is an important plant to the Icelanders, 
and after being washed apd dried, is stored in 
casks, to be eaten with fish or boiled with milk. 
In Kamchatka, a fermented liquor is made from 
it. Sheep are fond of it. — One or two other edible 
Florideie bear the same name on different parts of 
the coast, and the pungent Laurencin pinnatifida 
is known as pepper dulse. 

Dulutli, a prosperous city and the chief port 
of entry of Minnesota, and capital of St Louis 
county, is picturesquely situated copyright ibso iu tr.s. 
at the west end of Lake Superior, by j. b. Lippincott 
156 miles NNE. of St Paul, and company, 
is the terminus of a number of important railways. 
It has one of the finest harbours in the United 
States, protected by a natural breakwater known 
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as Minnesota Point, which is 7 miles long and 
about 750 feet broad. It has more than 100°miles 
of dock line, and, by slight improvement, deep- 
water navigation null soon be extended to the falls 
of the St Louis River, 15 miles from the lake. The 
United States government has expended liberal 
sums of money in the improvement of the harbour, 
by dredging and the construction of piers. The 
ship-canal (depth about 23 feet) through Minne- 
sota Point forms the chief entrance way between 
Lake Superior and the harbour. In 1886 the 
vessels arriving and clearing numbered 2181, with 
a tonnage of 1,694,364 ; 17,981,935 bushels of wheat 
were shipped, and 736,000 tons of coal received. 
Duluth contains a custom-house, United States 
land office, a good system of public schools, large 
steam sawmills, a steam-forge, fJouring-mill, 
stock-yards, and a slaughtering and cold storage 
establishment. Advantageously situated at the 
head of navigation of the great chain of lakes, 
and with immense deposits of iron, granite, and 
freestone in the immediate vicinity, the town has 
rapidly increased in population and in wealth. 
Pop. (1880) 34S3 ; (1887) 30,018. 

Dnlwicll, a beautiful suburb of London, in the 
north-east of Surrey, 4i miles SSE. of St Paul’s 
Cathedral, and a little to the west of Sydenham. 
Pop. 5590. It consists chiefly of villa residences, 
and is noted for its college and picture-gallery. 

Dulwich College, or ‘ College of God's Gift 
at Duhvich,’ was founded in 1619 by Edward 
Alleyn (q.v.), the actor. The old college buildings 
occupy three sides of a quadrangle, and comprise 
the chapel, chaplain’s house, alms-rooms, and the 
Lower School, m which 160 boys receive a second- 
grade education at the nominal fee of £ 1 per annum. 
The Upper School, giving a first-grade education, 
was, in 1870, transferred to new buildings in the 
Italian style of the 13th century, erected at a cost 
of nearly £100,000. It provides accommodation for 
about 600 boys. The foundation also includes an 
almshouse for the maintenance of twelve poor 
brethren, twelve poor sisters, and twelve out- 
pensioners. The picture-gall ery, specially rich in 
Dutch paintings, had been collected for Stanislaus, 
king of Poland, and was bequeathed by the painter, 
Sir Peter Francis Bourgeois (1756-1811). The 
annual revenue amounts to £20,000, derived from 
Dulwich manor. In 1885 Dulwich was included in 
Camberwell parliamentary borough. See Histories 
of Duhvich by Hovenden ( 1873 ) and Blanch ( 1877 ), 
and Warner’s Catalogue ( 1881 ). 

Dum Palm. See Doom. 

Dumas Davy de la Pailleteric, Alex- 
ANDRE (1802-70), was the grandson of a certain 
Count ( or Marquis ) Alexandre Davy de la Pailleterie 
and Marie-Cessette Dumas, a pure-bred Haytian 
negress, and the son of General Alexandre Davy- 
Dtimas— a brilliant and daring cavalry officer, 

‘ the Horatius Codes of the Tyrol ’ — and Marie- 
Louise-Elizabeth Labouret, daughter of a tavern- 
keeper and small landowner at Villers-Cotterets, 
and was technically, therefore, a quadroon. He 
was born and reared at Villers-Cotterets. The 
general, who had been put on half-pay by 
Napoleon, died when his son was four years old ; 
anil as the Emperor continued to behave as meanly 
to his widow and children as the First Consul to 
himself, the first years of a most prodigal life were 
years of decent penury and thrift. Dumas, who 
was afterwards an omnivorous reader, was an Kile 
and unscholarly lad, and the local teachers cou'u 
make nothing of him; but he had the run of the 
great forest about his native hamlet, he became 
an expert woodman, he developed a magnificent 
constitution, a turn for letters, and a very P re , J 
taient at billiards, and when, at twenty or so, no 
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got at last to Paris, he was physically as fit for 
the straggle for existence as any of the strong and 
ardent generation to which he belonged. 

He began, through the influence of General Foy, 
as a clerk in the bureau of the Due d’Orleans 
(afterwards Louis-Philippe ) ; but his mind still 
ran on literature, and lie spent some years in 
reading and in trying to learn to write. He had 
only published a volume of short stories, and col- 
laborated— with Ph. Rousseau and young Adolphe 
de Leuven — in a couple of farces, when at seven-and- 
twenty he forced' the door of the Thdfitre Franeais 
with fiis first five-act play, Henri Trois et set Cow 
(1829), and at one stroke operated that revolution 
in the theory and practice of historical drama 
which the Hugolater is fond of ascribing to the 
poet of Hernani (1830). In 1831 he did the same 
for domestic tragedy — the piece of MM. Augier 
and Sardou— with Antony, perhaps the boldest, 
adroitest, and completest achievement in plan, 
construction, and effect in the literature of the 
modern theatre ; failed in verse with Charles VII. 
chez scs Grand Vassaux — an excellent play ; and 
scored a tremendous success (in collaboration with 
Goubaux and Dinant) with Richard Darlington ; 
and in 1832 he carried the romantic ‘ history ’ to 
what seems to be its culmination in La Tour dc 
Ncslc (in collaboration with Gaillardet). He was, 
indeed, the very genius of the stage. He_ broke 
ground with the ease, the assurance, the insight 
into essentials, and the technical accomplishment 
of a master, and he retained these qualities until 
the days of Mine, de Chamblay ( 1868 ) and' Les 
Blancs et les Blcus (1869). His dialogue is bright, 
appropriate, vivid, eminently constructive and 
explanatory; he never eludes or tampers with 
his situation, but faces his problem boldly, and 
wrings his interest from the clash of character and 
the presentation of emotion in action ; his plots 
are made and conducted with admirable adroitness 
and lucidity ; his expositions are models of clarity ; 
his effects are brought off with surprising certainty 
and vigour. ‘ All I needed,’ he said of himself, 

‘ was ’ — not scenery, nor choruses of monks, nor 
Hernani’s horn, nor any merely decorative stuff of 
that sort — but ‘ four trestles, four boards, two 
actors, and a passion ; ’ and the vaunt was abso- 
lutely justified. Dumas is the soundest influence 
in drama of the century, and to his example is 
owing not a little of the best of Barricre and 
Augier and the dramatist of Monsieur Alphonse 
and Denise. 

The romantiques were a Byronic set, and Dumas, 
whose good temper was exuberant, and whose 
sense of the liveableness of life remained unalter- 
able, was at first as Byronic as the rest. In 1832, 
however, he fell ill of cholera, went to Switzer- 
land to recuperate, and wrote for the Revue dcs 
Deux Mondes the first of his famous and delight- 
ful Impressions dc Voyage. He was fond of 
adventure and change ; his capacity of producing 
agreeable and brilliant ‘copy’ was amazing; and 
these traveller’s notes of his — in which a good deal 
of history and romance is worked in with abound- 
ing vivacity and wit — were among the best liked 
of his many benefactions to the public. He kept 
them going almost to the end. A prodigious 
worker (he would write for weeks on end, at the 
rate of sixteen or eighteen hours a day), he was 
wont, after months of production, to renew him- 
self with a round of hundreds, or thousands, of 
miles ; and he never failed to put the experience 
into print. Thus, En Suisse ( 1832) was followed by 
Zc Midi de la France ( 1840), by Les Bords du Ilhin 
and Une Annie a Florence (1S41), by Le Speronarc 
and Le Capitainc Arena (1842), by Le Corricolo 
(1843)— it was of the last two it wns said that 
Dumas had discovered the Mediterranean — by Dc 


Paris a Cadix and Le Vilocc (1845), and, finally, 
after years of work on other lines, by Le Caucasc 
( 1859 ), Dc Paris d A strakhan ( 1 860 ), and En Rvssic 
(1865). All these are certainly his own. Of those 
that he redacted from the MSS. of other men it is 
unnecessary here to speak. 

But it was as a story-teller pure and simple that 
Dumas was destined to gain the better and" larger 
part of his .abounding and enduring success. And 
tliis is perhaps the place to discuss the question of 
what is his own share in his own work. He ex- 
hausted, it appears, some ninety several collabor- 
ators, and his debates with certain among them — 
with Gaillardet and Maquet, for example — by no 
means redounded to his credit. But it is none the 
less a fact that apart from him his assistants were 
mostly unreadable, while in conjunction with him 
they were Alexandre Dumas— that is to say, 
perhaps the most popular among modem novelists, 
and assuredly one of the greatest masters of the 
art of narrative in all literature. The truth, as 
stated by Edmond About, appears to he that 
Dumas took whatever he could get from whomso- 
ever he could get it; that, the thing being care- 
fully devised in consultation, the collaborator of 
the period was told off to prepare a first draft; 
and that Dumas re-wrote the result — ‘ En y sbmant 
1 ’esprit a pleines mains,’ says About — thus minting ' 
it in his own die, and informing it with his own 
immense and radiant personality. ‘What a 
gainer you would be,’ exclaims ins son of him -. 
‘lien qu’h. reprendre ce que tu as donne !’ and 
there is no doubt— for the present writer at least 
— that Dumas gave a vast deal more than he took. 
At the same time it is undeniable that his thefts 
were many and flagrant. Trelawney’s Adventures 
of a Younger Son — to take but a single instance— 
appears in his collected works ; and it is even told 
of him that he was with difficulty restrained from 
signing a book of the Iliad, which somebody else 
bad run into prose to fill a gap in the columns of . 
Le Mousquctaire. 

He has told us that from the first it was a 
purpose of bis life to put the history of France 
into novels ; and his earnest essay was the Isabelle 
dc Baviirc of 1836. It was followed by Pauline, Le 
Capitainc Paul, and Pascal Bruno in 1S38; by Adi 
in 1839; and by Othon V Archer, Le Capitainc Pam- 
philc, and Maitre Adam le Ccdabrais in 1840 — all 
on other lines ; and then the historical vein cropped 
up anew in Lc Chevalier d’Harmenthal and Ascanio, 
both produced in 1843. For the amazing decade that 
was next to come there is no’ parallel in the story 
of literature except the first teu years of the author 
of Wavcrlcy. In 1844, with a number of digres- 
sions and excursions into new provinces — as Ctcilc, 
Fernando, Aviawy, Sylvandirc, Monte Cristo — 
appeared Les Trois Mousquctaircs ; in 1845 Vinyl 
Ans aprds,La Fille du lUgcnt, and La Rcinc HargOt; 
in 1846 La Guerre dcs Femmes, Maison-Rougc, Lc 
Bfttard de Maul (on, La Dame dc Monsorcau, and 
Les Mimoircs <V un Midccin; in 1848 — the Tlldiitre- 
Historinue and a ran through Spain, Algiers, and a 
part of Morocco having absorbed the greater part 
of 1S47 — Les Quarantc-Cinq and the beginnings of 
Bragclonnc, which was finished in 1850 ; and in 
1S49 Lc Collier dc la Rcinc. The next two years 
witnessed the production of work so varied as La 
Tulipc Noire and Lc Trou de VEnfcr (1850), and 
La Femme au Collier dc Velours ( 1851 ) ; but in 1S52 
tlie historical inspiration was again turned on, and 
the result was the masterpiece called Olympc dc 
Clives. Between that year and 1854 were produced 
the ten delightful "volumes of Mes Mcmoircs, with 
Angc Pitou and La Comtcssc de Charny, which 
were the work of 1853. Other achievements in the 
romance of French history were Ingenue (1854), 
Les Compaguons de Jthu (1857), Les Louves dc 
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Machecoul (1859), and Lcs Blancs ct hs Bleits 
(18G7-GS), in which last the sequence at length 
found end. Other works of the same period, but 
done on other lines, were Isaac Laqucdem (1858), 
which promised to he one of Dumas’s best works ; 
Catherine Blum (1S54); Lcs Mohicans de Paris 
and Salvator (1854-59), in which is formulated the 
type of the French detective as lie appeared to 
Gaboriau, Feval, and Ponson du Ten-ail ; Lc 
Mencur da Loops { 1857); Blcwh and Lc Capitainc 
Richard (185S); La Ptre Gigogne and Lc Plre la 
Paine (1SG0) ; Jane, Mine, de Chamblay and La 
Princessc Flora, (1861); Let San-Fclice (1864); and 
La Terr cur Prussicnne (1867). In most of these 
there are touches of good Dumas ; but the best 
period is that which ‘begins with the Mousquetaires 
and ends with Isaac Laquedcm and Lcs Mohicans 
de Paris. 

The list is nothin" like complete, nor have we 
space to do more than refer m passing and in 
general terms to the cloud of drama ( all the great 
historical novels were cut out into great historical 
plays : the Mousquetaires cycle supplied at least 
three : as also were Monte Cristo , which was played 
in four parts, Gabriel Lambert, Mine, de Chamblay, 
and so forth), history, causerie, journalism, redac- 
tion, in whose midst this enormous production went 
on. In the same way and for the same reason we 
can only note that Dumas took active and con- 
spicuous part in the Days of July ; that in 1837 he 
received the red ribbon ; that in 1842 he married 
Mile. Ida Ferrier, from whom lie promptly separ- 
ated ; that in 1855 lie went into exile at Brussels, 
and stayed there two years ; that from 1860 to 1864 
he was in Italy, helping Garibaldi ( whose life he 
wrote and who" made him Directeur des Fouilles at 
Pompeii) and conducting and writing a journal ; 
and that in 1S68 he founded the D'Artagnan, 
published the Histoire de mes Betas, which of its 
•kind is as good narrative as the first volume of 
Monte Cristo itself, and produced the last but one 
of his plays. By this time the end was near. Pro- 
cumbit liumi bos , says his son of the way in which 
he sank under his work. He had got rid of a series 
of fortunes ( three-fourths of them were given away), 
and he quitted Paris for the last time with only a 
couple of napoleons in his pocket. He went to his 
son's villa at Dieppe, and there, on 5tli December 
1870, he simply faded out of being. 

' In life he was very much of a scapegrace and a 
madcap, and even more of a prodigal. His morals 
were loose, he was vain as only a man of colour can 
he, his literary conscience was (to say the least) im- 
perfect, his veracity was that of Hugo and Berlioz 
and the romantiques in general ; he could — and did 
—commit astonishing offences in taste ; but his 
humanity was boundless in degree and incorrupt- 
ible in quality, he was generous to a fault, he is 
not known to have dealt a single foul blow. ‘ I 
love and admire you,’ said Michelet, ‘ for you 
are a force of nature.’ ‘ Foncierement bon,’ was 
George Sand’s verdict, ‘rnais . ._ . trop souvent 
ivre de puissance;’ aud the fact is that he was a 
prodigy of gaiety, kindliness, and charm ('ll res- 
pirait la bonte,’ M. Rodin told the present writer), 
and . a prodigy of temperament and power and the 
capacity of life and invention and achievement. 
He talked still better than lie wrote; and he wrote 
without any of those affectations of style which 
were the daily bread of many of the men of 1830, 
and with an ease, a gusto, a sincerity of mind, a 
completeness of method that are irresistible. And 
the lesson of his greater hooks — of the Valois cycle, 
for instance, and the long sequence of the Mousque- 
taires — is one by which the world may well have 
profited. Love, honour, friendship, loyalty, valour, 
the old chivalric virtues— these were his darling 
themes ; and he treated them with a combination" 


of energy and insight, of good sense and good feel- 
ing, of manliness of mind and beauty of heart, that 
has ranked him with the great benefactors of the 
race. 

Alexandre Dumas (horn 1S24), son of the 
preceding, was horn in Paris when his father was 
but twenty-one years old. He was soon legitimised, 
and at sixteen, after a thorough course of train- 
ing at the Institution Goubaux, and the College 
Bourbon, he left school for the world and letters 
and the society to which his father, then almost 
at his apogee, belonged. He was essentially 
respectable, however, and having sown a cer- 
tain quantity of wild oats, and made a few 
experiments in literature, he settled down to 
serious work, and began to take life in earnest. 
He started in fiction, and succeeded ; lie went 
on to drama, and succeeded ; he took to theoris- 
ing about art, morals, politics, religion even, 
and succeeded. He was made a member of the 
Institute in 1874, and is at this date the acknow- 
ledged best playwright and one of the greatest 
artists in words of latter-day France. 

His novels — from La Dame aux Camillas (1848) 
to L' Affaire Clemcnceau (1867) — are all readable, 
and more often than not are worth reading. His 
essays, letters, speeches, prefaces, and prelections 
generally are brilliant anct admirable in form, and 
in matter daring, paradoxical, suggestive in a 
very high degree. Of his sixteen plays, there is 
scarce one that is not literature, while five or six 
of- them, as Lc Demi-Monde (1855), Lc Fils Naturcl 
(1856), Lcs Idccs de Mine. Aubray (1867), Una 
Visite de Koces (1871), Monsieur Alphonse (1873), 
Denise (18S5), are masterpieces of construction, 
characterisation, and writing. Other famous 
dramas in which he has had a share (and a veiy 
large one) are Lc Supplice d’une Femme (1865), 
the chaotic original of which is due to Emile de 
Girardin ; Hlloise Paranquet (1866), in collabora- 
tion with M. Duvantin; and Les Danicheff ( 1876). 
He is also believed to have assisted George Sand 
in preparing several of her novels for the stage — 
Le Marquis de Villcmcr among them — and known 
to have completed and produced his father’s Joseph 
Balsamo (1878). 

He is a brilliant yet dubious combination of 
African and French. At bottom he is fantastic, 
mystical, violent, with a passion for abnormal 
problems and desperate solutions. But it is not 
for nothing that his mother was a Parisian : his 
method is logical to a fault, he builds as for all time, 
he is an artificer even in theory, and his paradoxes 
are developed with scientific exactness and pre- 
cision. A bitter and dazzling wit ; an intelligence 
of uncommon energy, daring, and intensity; a 
morality that is so genuine as to be sometimes 
offensive ; an incorruptible honesty ; a style hard, 
polished, chaste, flexible as a perfect sword blade ; 
and a dramatic gift as real as his father’s— these 
are his qualities, and they have made him not 
only remarkable but distinguished. 

Dumas, Jean Baptiste Andre, a great 
French chemist, was bom at Alais, Gard, 14th 
July 1800. He studied at Geneva, and coming to 
Paris in 1821, was first a lecturer in the Ecolc 
Polytechnique, then professor of Chemistry in the 
Athenee, the Bcole Centrale des Arts et Manu- 
factures (founded by himself), and finally 7 , the 
Sorhonne. He now wholly 7 devoted himself _ to 
chemical studies ; and his views on cheniica 
equivalents, and especially his memoir on the 
atomic theory, soon attracted attention over all ■ 
Europe. His views on the lairs of substitutions 
involved him in a long discussion with the great 
Berzelius. His researches in organic Lliemistry 
(q.v.), especially Iris masterly papers on the ethers, 
ethereal oils, indigo, and the alkaloids, placed him 
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in the first rank of chemists. From 1849 lie came 
forward into public life, and held office under the 
Second Empire, in 1868 ' being appointed Master 
of the Mint. In 1875 lie was called to fill Guizot's 
chair in the Academy ; and he died at Cannes, 
11th April 1884. His chief .works are Truitt cle 
Chimie appliqutc mix Arts, and Logons stir la 
Philosophic Chimique. See a forty-page memoir 
by A. W. Hofmann in Nature for Gtli February 
1880. 

Du Manricr, George Louis Parmelea Bus- 
son, caricaturist and book-illustrator, an English 
subject, descended from a French family who fled 
to England at the time of the Revolution, was bora 
in Pavis, 6th March 1834. In 1851 he came to 
London, and studied chemistry at University Col- 
lege, but returning to Paris lie adopted art as a 
profession, studying under Gleyre, and in Antwerp 
and Diisseldorf. In England lie rapidly acquired 
reputation as a designer of exceptional dexterity. 
He illustrated Thackeray’s Esmond and Ballads, 
Foxe’s Booh of Martyrs, &c. ; and much of his 
work is to be found in Once a IFech and the Corn- 
hill Magazine. Finally he joined the staff of 
Punch, and lias become par excellence the gentle, 
graceful satirist of modem fashionable life, carry- 
ing into his work more completeness, more finished 
light and shade, and more suggestion of local 
colouring than has hitherto appeared in woodcut 
designing of the kind. He is an Associate of the 
Royal Society of Painters in Water colours. In 
I8S0 a collection of his Punch woodcuts was pub- 
lished in a volume entitled English Society at 
Home ; and in 1885 an exhibition of his drawings 
was brought together by the Fine Arts Society. 

Dumbarton, or Dunbarton, the county town 
of Dumbartonshire, lies mainly on the left hank of 
the Leven, a little above its influx to the Clyde, 
and 15 miles WNW. of Glasgow. Its High Street 
curves for five furlongs parallel to the Leven ; and 
its chief public building is the Burgh Hall and 
Academy, a French-Gothic pile of 1866, restored 
since the fire of 1883. There are gas-works (1832), 
water- works (1859), a pier on the Clyde (1875), 
and a public park of 32 acres (I8S5), gifted to 
the town at a cost of £20,000. In 1658 the 
magistrates of Glasgow are said to have unshed 
to make Dumbarton their harbour, but tlie 
offer was declined on the ground that ‘the in- 
flux of mariners would tend to raise the price of 
butter and eggs to the inhabitants;’ and m 1700 
the right of levying dues on all vessels navigating 
the Clyde was sold to Glasgow for £260. Dum- 
barton now ranks merely as a sub-port ; but its 
shipbuilding, with tlie subsidiary industries, lias 
attained important dimensions since the opening 
of the great shipyards of Messrs M‘Millan ( 1834 ) 
and Messrs Denny (1844). Between the town and 
the Clyde rises the Rock of Dumbarton (280 feet), 
a double-peaked, basaltic eminence, which is 
crowned by the picturesque castle, a building of 
no great strength now or architectural merit, Put 
one of the four Scottish fortresses that must he 
maintained in terms of the Treaty of Union. Dum- 
barton was made a free royal burgh in 1222, and 
unites with the other four Kilmarnock burghs to 
return one member to parliament. Pop. ( 1851 ) 

. 5445; (1871) 11,404; (1881) 13,782. The capital 
of the Britons of Strathclyde, and termed by them 
Alcluith (‘height on the Clyde’), by the .Gaels 
Bnnhrmian (‘fort of the Britons’), ' Dumbarton 
has also been identified, move doubtfully, with tlie 
Roman Theodosia. Anyhow, the history of its 
Rock extends over more than a thousand yearn, 
from its capture by Piets and Northumbrians 
, (756), by Vikings (870), to Wallace's captivity 
here (1305), the child Queen Mary’s residence 


(1548), and its daring surprise by Craufurd of 
Jordanliill ( 1571 ). A younger son of the Marquis 
of Douglas was made Earl of Dumbarton in 1675, 
and he is referred to in the well -known song, 
‘ Dumbarton’s drums heat bonny, O ! ’ 

Dumbartonshire, a Scottish county, 25 miles 
long and U to 154 miles broad, with an area of 
270 sq. m., of which 30 belong to a detached south- 
eastern portion. Loch Lomond (22 by 5 miles) 
lies on the eastern boundary, and sends off’ the 
Leven 7 miles to the Clyde ; the southern is washed 
by the Clyde's broadening estuary ; and the western, 
for 17 miles by its offshoot, Loch Long, which forms 
with the Gare Loch (7 miles by 7 furlongs) tlie 
wooded Rosneath peninsula. The surface, almost 
everywhere hilly or mountainous, culminates in 
Ben Vorlich (3092 feet) ; and the scenery, with its 
sea-loehs, lake, woods, and glens,- is lovely as that 
of few regions in Scotland. The rocks include 
mica-slate, sandstone, and limestone ; and coal is 
mined in the detached portion, which nowhere 
exceeds 480 feet above sea-level. The climate is 
mild and humid. Barely a fourth of the entire 
area is in tillage ; but many sheep and cattle are 
reared. Colquhoun of Ltiss is much the largest 
proprietor. Rosneath Castle is a seal of the Duke 
of Argyll. Since 1728 bleach and print fields, dye- 
ing anil cotton works, have multiplied in the Vale 
of Leven ; shipbuilding is an important industry ; 
and there is ample communication by steamboat 
and rail. The chief towns are Dumbarton, Helens- 
burgh, Kirkintilloch (in the detached portion), 
Alexandria, Renton, and Bonhill. Dumbarton- 
shire returns one member to parliament. Anciently 
part of the Levenach or Lennox, it retains some 
vestiges of Antoninus’ Wall, and lias memories of 
St Patrick, Brace, Rob Roy, Smollett, and Henry 
Bell. Pop. ( 1801 ) 20,710 ; ( 1841 ) 44,296 ; ( 1881 ) 
75,333. See Joseph Irving’s History of Dumbarton- 
shire (1860) and Booh of Dumbartonshire (1S79), 
with Sir W. Fraser’s Chiefs of Colquhoun (I860) 
and The Lennox (1874). 

Dumb-bells, double-headed weights swung in 
the hands for tlie purpose of developing the arms, 
muscles of tlie chest, ivc. See Gymnastics. 

Dumb Cane (Dicffcnbachia seguina), a plant 
of the order A race ay aberrant in its almost arbor- 
escent character, but agreeing with them in its 
acridity, which is in none of them more highly 
developed. It lias a cylindrical stem, with ringed 
scars and oblongo-ovate leaves. It is a native of 
tlie West Indies, and lias received its English 
name from the property which it has of producing 
dumbness when chewed, its acrid poisonous juice 
causing an immediate swelling of the tongue, 
accompanied with excruciating pain. It has, how- 
ever, been used medicinally. Many species and 
varieties of Dieffenbachia are in cultivation as 
foliage plants. 

Dumbness. There is hardly any condition of 
the vocal organs compatible with life in which 
speech is entirely prevented ; for when tlie larynx 
is so diseased that no voice-sounds are produced 
there (Aphonia, q.v.), whispering is in general still 
possible. Even after complete removal of tlie 
tongue, tolerably good power of articulation may 
be recovered. Only when the larynx is completely 
obstructed, so that no air can pass by the mouth, 
and breathing is earned on entirely through a 
tracheotomy tube, is speech rendered impossible,' 

The usual causes of dumbness are, first and most 
important, deafness, congenital or occurring in early 
life ; and even this, patient training by the ‘ oral 
method’ (see Deaf and Dumb) is alile to over- 
come, showing clearly that it is the want of hear- 
ing the sounds to be imitated which leads to 
the absence of speech in so-called ‘deaf-mutes:’ 
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secondly, morbid conditions of the brain and 
nervous system, idiocy, hysteria and allied condi- 
tions, localised disease of the brain (see Aphasia). 
Lunatics and malingerers sometimes maintain 
silence for long periods. It occasionally happens 
that a child, obviously not deaf nor unintelligent, 
from diffidence or laziness, does not begin to speak 
till long past the usual age, bub persists in express- 
ing his meaning by signs. This condition can 
usually be remedied by sending him to live for a 
time among strangers, by whom his signs are not 
understood. 

Dumdum ( Dam Duma ), a municipality and 
cantonment in Bengal, in the district of the 
Twenty -four Parganas, 44 miles NE. of Calcutta, 
on the Eastern Bengal Railway. Pop. (1881) 
4223, with troops. The place is' famous in con- 
nection with the mutiny of 1857, as the scene of 
the first open manifestation on the part of the 
sepoys against the greased cartridges. 

' Dumfries’, the county town of Dumfriesshire, 
the ‘ Queen of the South,’ stands on the Nith’s left 
bank, and is connected with its suburb of Maxwell- 
town by three bridges, of which the middle one 
was founded about 1280 by Devorgilla Baliol. By 
rail it is 90 miles S. by W. of Edinburgh, and 33 
1VNW. of Carlisle. Corbelly Hill, in Maxwell- 
town, on which are a Catholic convent (1882) 
and an observatory, commands a splendid view of 
the surrounding hills, the Solway Firth, and the 
Cumberland mountains. Dumfries itself is scattered 
somewhat irregularly over a gentle elevation. It 
is built of red sandstone, and among its chief 
edifices are the Scottish baronial county buildings 
(1866); the new post-office (1887-88)’; the Mid 
Steeple (1707), ascribed to Inigo Jones, but really 
by one Tobias Backup of Alloa ; Greyf liars’ Church 
(rebuilt 1867), with a spire of 164 feet; the 
Academy (1802) ; and, in St Michael’s churchyard, 
the mausoleum (1815) of Robert Burns, who here 
spent his last five years in a small house still 
standing, and a statue of whom was erected in 
1882. The Crichton Institution (1835-70) is a 
lunatic asylum ; rather nearer is the infirmary 
(1871). The manufacture of tweeds, introduced in 
1847, is the leading industry. Hosiery ranks next; 
and there is a busy trade, both local and transit, 
pork and live-stock being staple commodities. The 
opening, however, of the railways in 1850-69 has 
greatly diminished the river traffic, though large 
sums had previously been spent in improving the 
14 miles of the Nith’s channel between the town 
and the Solway. Dumfries was made a royal 
burgh by David I., and it unites with Annan, 
Kirkcudbright, Lochmaben, and Sanquhar in re- 
turning one member to parliament. Pop. (1851) 
13,166; (1881) 17,092. For the town’s memories 
of Bruce and Burns, of Border wars, and of both 
the ’15 and the ’45, see W. M'Dowall’s History of 
Dumfries (2d ed 1873. ). 

Dumfriesshire, a Scottish Border county, 
bounded SE. by Cumberland, and S. for 21 miles 
by the Solway Firth. Its greatest length, from 
east to west, is 47 miles ; its breadth varies between 
13 and 32 miles ; and its area is 1103 sq. m. From 
Clydesdale and Tweeddale it is shut off by a 
sinuous rim of high green rounded mountains — 
Lowther Hill (2377 feet), Queensberry (2285), Hart- 
fell (2651), White Coomb (2695), and Ettrick Pen 
(2269). Thence, though broken by Cairnkinna 
(1813 feet), Birrenswark (920), ana some lesser 
eminences, the surface has a general southward 
slope to the dead level of Lochar Moss, a peat bog, 
10 by 3 miles, now largely reclaimed. Three 
beautiful rivers, the Nith, Annan, and Esk, all run 
to the Solway ; and all but the first belong wholly 
to Dumfriesshire. At Moffat are mineral springs. 


Besides seven lakes round Lochmaben, there is 
‘dark Loch Skene’ (J by £ mile; 1680 feet above 
sea-level), which has its outlet by a waterfall, the 
Grey Mare’s Tail. The Enterkin Pass has been 
rendered famous by Defoe and Dr John Brown. 
The strata are Silurian, Old Red Sandstone, Car- 
boniferous, and Permian, with intrusive igneous 
rock; reptilian footprints have been found in the 
sandstones of Corncockle Moor, in Annandale. 
The minerals include coal (at Sanquhar and 
Canonbie), limestone, antimony, and (at Wanlock- 
head) lead, silver, gold. -The climate is mild, 
with a mean temperature of 45° F. Only 32 per 
cent, of the entire area is arable, the uplands being 
pastoral or waste. Sheep, cattle, and pigs are 
largely reared ; and there are valuable salmon- 
fisheries. The county is traversed by two chief 
lines of railway, the Glasgow and South-Western 
(1850) and the Caledonian (1849). It returns one 
member to parliament. Towns and villages are 
Dumfries, Annan, Lochmaben, Sanquhar, Moffat, 
Lockerbie, Langholm, Ecclefeehan, Thornhill, and 
Gretna Green. Drumlanrig Castle (1689), a seat 
of the Dnke of Buccleuch, is the chief mansion. 
Among Dumfriesshire’s numerous antiquities are 
the Roman station at Birrenswark, the Ruthwell 
Cross (a runic Anglo-Saxon monument), Lincluden 
convent (12th century), and the castles of Loch- 
maben and Caerlaverock. Among its families are 
the Maxwells, Johnstones, Jardines, Robert Kirk- 
patricks, and Douglases; among its worthies, Bruce, 
Allan Cunningham, Thomas Carlyle, and by a resi- 
dence of a few years, Robert Bums. Pop. (180 1) 
54,597 ; (1841)72,830; (1881)76,140. 

Dumont, Pierre Etienne Louis, the apostle 
of Benthamism, was born at Geneva, 18th July 
1759, and in 1783 accepted the charge of the French 
Protestant Church at St Petersburg. In 1785 he 
became tutor in London to the sons of Lord Shel- 
burne, afterwards Marquis of Lansdowne. His 
superior talents, liberal sentiments, and fine char- 
acter soon recommended him to the illustrious 
Whigs of that period ; with Romilly, in particular, ■ 
he formed a close friendship. During the early 
years of the French Revolution, Dumont was at 
Paris, where he became greatly attached to Mira- 
beau, regarding whom he has given the world 
much valuable information in his posthumous 
Souvenirs stir Mirabcau (1832). In this work he 
claims to have composed for him many of Mira- 
beau’s most eloquent speeches. In 1791 Dumont 
returned to England, and formed an intimacy with 
Bentliam (q.v.). This was the event of his life. 
Deeply convinced of the value of Bentham’s views 
on legislation, he requested him to allow him to 
arrange and edit his unpublished writings on this 
subject. Bentliam gave him his manuscripts, 
which Dumont laboured earnestly to abridge, 
elucidate, correct, and simplify. The results 
appeared in his Truitt dc Legislation Civile ct 
Penalc (1802), Thtoric des Pcines et dcs Itccom- 
penses (1811), Tactiquc des Assemblies Legislatives 
(1816), Preuves Juaiciaircs (1823), and the Organi- 
sation Jvdiciaire ct Codification (182S). Dumont 
returned to Geneva in 1814, and became a member 
of the representative council. He died at Milan, 
September 30, 1829. 

Dumont d’Urville, Jules Serastien Cesar, 
bora at CornlC in Calvados, 23d May 1790, and 
early entered the navy. Sent as captain of the 
corvette Astrolabe to obtain tidings of La Perouse, 

. he made a three yearn’ voyage in southern seas, and 
made surveys of parts of the coast of Australia, 
Tasmania, New Zealand, the Fijis, New Cale- 
donia, &c. His Voyage dc DccouvcrtcS' (22 i vols.) 
contains records of this voyage, and of his botanical 
and entomological observations. In 1S3/-40 lie 
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made a great voyage of antarctic exploration, dis- 
covering Joinville Island and Adelie Land. The 
record of this Voyage an Pole Slid ( 1854) comprises 
22 vols. He died a rear-admiral, 8th May 1842. 

Dumouriez, Charles Francois, a French 
general, was bora at Cambrai, 25th January 1739, 
son of an army commissary who was also a fair 
poet. At eighteen he entered the army, and served 
with distinction during the Seven Years’ War until 
tlie conclusion of hostilities in 1763. After some 
time spent in rambling travel, he was appointed 
by Choi, sent army quartermaster-general, and was 
next employed on a secret mission to Poland. 
On his patron’s fall, he was sent by D’Aiguillon to 
Sweden, but was flung into the Bastille on his 
return, whence he was set free by Louis XVI. and 
appointed commandant of Cherbourg. As the 
Revolution drew on, Dumouriez began to attach 
himself more closely to the popular party, and in 
1790 became connected with the Jacobin Club, and 
during the same year was appointed commandant 
at Nantes. He now attached himself to the 
Girondists, and through their influence held for a 
short time the office of Minister of Foreign Allah's, 
which he resigned to take the field. The allies were 
advancing in great force. By a series of bold and 
rapid manoeuvres, Dumouriez prevented the enemy 
from sweeping over the plains of Champagne, and 
finally took up his position at Grand-Pre. Succours 
quickly arrived, and the victory at Valmy (q.v.) 
compelled the invaders to retreat. It was mainly 
the admirable strategy of Dumouriez at this critical 
period that saved France. A winter campaign in 
Belgium followed, and on the 5th and 6th Novem- 
ber 1792, he overthrew tlie Austrians in a great 
victory at Jemappes. The campaign of 1793, which 
aimed at the complete conquest of the Netherlands, 
was opened with the siege of Maestricht ; Breda and 
other places were taken by the French; but at 
Neerwmde, Dumouriez sustained a severe defeat 
from the Austrians under Coburg. Though he had 
saved France from a foreign enemy, he could not 
save himself from the envious jealousy of the 
revolutionists of Paris who hated his leanings 
towards constitutional monarchy, and ere long he 
was openly denounced as a traitor and summoned 
to Paris. To save his head he obeyed by riding 
over into the Austrian camp. After wandering 
through many countries of Europe, he finally 
settled in England, where he died an exile at 
Tnrville Park, near Henley-upon-Thames, 14th 
March 1823. Besides a multitude of pamphlets, 
Dumouriez left Memoircs (Hamburg, 1794), and. La 
Vie ct les Memoircs- du Gintrctl Dumouriez (3d ed. 
Paris, 1822-24). See also the Life by Monchanin 
(1884), and that in German by Boguslawski (2 vols. 
1S7S-79). 

Bun, a root common to the Celtic and Teutonic 
languages, signifying a hill or height. Besides 
giving rise to the Fr. dunes, Ger. dimen, Eng. 
downs, it enters extensively into the names of 
| places (becoming often dim, don), as Dunkirk, 
Dumbarton, Donegal. It is allied to the A.S. tun, 
ton, whence town. 

Diina. See Dwina. 

Dttuabtirg, a strongly fortified town of Western 
Russia, with some manufactures and a considerable 
trade, is situated on the Diina, in the government 
of Vitebsk, 127 miles SE. of Riga by rail. It is of 
great military importance, owing to the strength of 
its fortifications. Pop. (1885) 69,033. Diiuahurg 
w r as formerly the capital of Polish Livonia. 

Dunbar, a town on the rocky coast of Hadding- 
tonshire, hacked by the Lammermnirs, 29 miles E. 
of Edinburgh by rail. Little remains of its sea- 
built castle, the stronghold from 1072 to 1435 of 
Gospatric and his descendants, the Earls of Dunbar 


and March. It stood many sieges, the most famous 
that of 1339, when 1 Black Agnes ’ held it for six 
weeks against tlie English ; but it was dismantled 
in 1568, tlie year after Queen Mary’s abduction 
hither by Botlnvell. Dunbar was the scene, too, of 
Cromwell's great victory over Leslie, 3d September 
1650. Chief buildings are the militia barracks and 
the parish church, which, rebuilt in 1821, has a 
tower 10S feet high. Fishing is the principal in- 
dustry, and the new Victoria Harbour was formed 
in 1844. Dunbar was created a royal burgh by 
David II., and till 1885 it united with North 
Berwick, Jedburgh, Haddington, and Lauder in 
sending one member to parliament. Pop. (1841) 
3013; (1881) 3661. See James Miller’s -History of 
Dunbar (new ed. 1859). 

Dunbar, William, the greatest of the old 
Scottish poets, was bom between 1460 and 1465, 
most probably in East Lothian. It is’ supposed 
that he went to St Andrews.University in 1475, and 
graduated as Master of Al ts four years later. Of 
his life for the next twenty years we know nothing 
save the hints we can gather from his own writ- 
ings. It seems that he entered the order of St 
Francis, and was employed for some time as an 
itinerant or preaching friar. He telis us, in the 
words of Dr Irving’s paraphrase from liis autobio- 
graphic poem The Visitation of St Francis: ‘In 
the habit of that order have I made good clieer in 
every flourishing town in England betwixt Berwick 
and Calais; in it also I ascended tlie pulpit at 
Dernton and Canterbury; and crossed the sea at 
Dover, and instructed the inhabitants of Picardy.’ 
He appears next to have entered tlie king’s service, 
and to have been retained as secretary to some of 
James’s numerous embassies to foreign courts. In 

1500 he obtained from the king a yearly pension of 
£ 10, afterwards increased to £20, then to £80. In 

1501 he seems to have visited England, most likely 
in the train of the ambassadors sent thither to con- 
clude the negotiations for the king’s marriage. 
Early in 1503, before the queen’s arrival, he com- 
posed in honour of the event his most famous poem, 
The Tlirissill and the Bois, perhaps the happiest 
political allegory in English literature. He seems 
now to have lived chiefly about court, writing 
poems, and sustaining himself with the vain hope 
of preferment in the church. On the 17tli March 
1504, he received a gift for saying mass for the first 
time in the royal presence’; in 1508 Chepman 
printed seven of his poems — the earliest specimen 
of Scottish typography. He is supposed to have 
visited the northern parts of Scotland in May 1511, 
in the train of Queen Margaret, and his name dis- 
appears altogether after the ruinous defeat at 
Flodden. He may have fallen there, in which case 
the Orisone, written not earlier than 1517, and 
usually ascribed to Dunbar, was the work of 
another poet ; or he may have retired to some quiet 
clmrch-living given him by the queen. He was 
certainly dead in 1530, hut David Laing argued- 
that he must have died before 1522, tlie year of 
Gavin Douglas’s death, whom Lyndesay names 
eight years afterwards as the greatest poet recently 
dead. 

As a poet, Dunbar possessed a wonderful variety 
of gifts ; his genius comprised the excellences of 
many masters. He is at times as rich in fancy and 
colour as Spenser in the Factdc Queen ; as homely, 
and shrewd, and coarse as Chaucer in the Miller's 
Tale; as pious and devotional as Cowper in Jiis 
hymns ; and as wildly grotesque in satire as Burns 
m his Death and Doctor Hornbook. He reaches his 
highest level in liis masterly satires, The Ttca 
Marriit Women and the Wcdo, and The Dance of 
the Scvin Dcidly Synnis. His Lament for the 
Makaris is .a masterpiece of pathos. His one fault 
as a poet is a gratuitous grossness of phraseology 
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and ideas, which indeed often enhances liis genius, 
hut that at the expense of his character. A careful 
edition of Dunbar’s works, by Dr David Laing, was 
published in 2 vols. in 1834; another by Dr John 
Small, for the Scottish Text Society, in 1884 ; a 
German edition, with a Life, by Scnipper (1884). 
See also Irving’s History of Scottish Poetry ( 1861 ), 
and Dr J. M. Ross’s Scottish History and Literature 
to the Reformation (1SS4). 

Dunbarton. See Dumbarton. 

Dunblane, an old-fashioned town of Perth- 
shire, delightfully situated on the left bank of 
Allan Water, 5 miles N. of Stirling by rail. 
Founded by St Blane, a 7th-eentury bishop, its 
church was rebuilt in 1141 by David I. as a 
cathedral ; but except for the Romanesque four 
lower stages of the steeple ( 128 feet), that cathedral 
is now a First Pointed edifice of a hundred years 
later — its glory the west window, than which Mr 
Ruskin knows ‘ nothing so perfect in its simplicity. ’ 
The choir, with its carved oak stalls, was restored 
in 1873 ; the ruinous nave in 1889. In 1661 the 
■ saintly Robert Leighton chose Dunblane as the 
poorest and smallest of Scotland’s sees ; his path 
near the river still bears the name of the Bishop’s 
Walk, and the library which he bequeathed to his 
diocese is still preserved in the town. There are 
also an antique bridge, a mineral spring, and. a fine 
hydropathic (1876); 24 miles to the east is the 
battlefield of Sheriffmuir. Pop. ( 1851 ) 1816 ; ( 1881 ) 
2186. 

Duncan, Adam, Viscount, admiral, was born 
at Dundee, 1st July 1731, and, entering the navy in 
1746, commanded the Valiant at the reduction of 
Havana (1762). Save at the battle of Cape St 
Vincent (1780), he had little opportunity of distin- 
guishing himself during thirty-three years, though 
he had risen to be admiral, when in 1795 he was 
appointed to the command of the North Sea 
squadron, with the special design of watching the 
Dutch fleet— Holland and France being both then 
at. war with Britain. Duncan’s blockade of the 
Texel was one of the most effective on record, and 
the Dutch trade was almost ruined. In the spring 
of 1797 the mutiny of the Nore spread to Duncan’s 
seamen, and his position was for some weeks very 
critical. But the insubordination was ultimately 
quelled ; and on the 11th of October he gained the 
brilliant victory of Camperdown (q.v.). , He was 
rewarded with a pension of £2000 and the title 
of Viscount Duncan of Camperdown. He died 
suddenly at Cornhill Inn, near Coldstream, on his 
way north, 4th August 1804, having some years 
before succeeded his brother in the Lundie estates, 
and leaving two sons, the elder of whom was in 
1831 made Earl of Camperdown. Duncan was 6 
feet 4 inches high, of vast strength, and strikingly 
handsome. 

Duncan, Henry, D.D. (1774-1846), from 1798 
was minister of Ruthwell, in Dumfriesshire, where, 
in 1810, lie established the first savings-bank. 

Duncan, Thomas, R.S.A., and A.R.A., was 
born at Kinclaven, Perthshire, May 24, 1807. He 
studied in the Trustees’ Academy, Edinburgh, under 
Sir William Allan ; and was his successor as head- 
master of that school, and one of the most distin- 
guished members of the Royal Scottish Academy. 
His portraits, and historical and fancy subjects, 
evince delicate feeling for female beauty, and keen 
appreciation of the humorous in Scottish character. 
His drawing is always careful and correct, and his 
colouring is especially remarkable for delicacy and 
richness. Though he exhibited but few pictures 
in the Royal Academy of London, they at once 
attracted marked attention, and he was elected an 
Associate of that body in 1S43. The principal 
works he exhibited there were ; ‘ Anne Page and 


Slender;’ an illustration from the ballad of Avid 
Robin Gray; ‘Prince Charles’s Entry into Edin- 
burgh after tire Battle of Prestonpans ; ’ and the 
same Prince, when a fugitive; concealed in a cave. 
He was engaged on the studies for works, ‘ Wishart 
dispensing the Sacrament,’ and ‘Queen Victoria 
at Taymouth,’ when he was seized with an illness 
which terminated fatally, 25tli May 1845. One of 
his latest works was a portrait of himself ; it is 
now in the National Gallery of Scotland, along 
with five other of his productions. Other pictures 
are 1 Lucy Ashton,’ ‘ Mary, Queen of Scots, signing 
her Abdication’ (1836), and ‘The Martyrdom of 
John Brown of Priesthill.’ 

DnncansBay Head (also. Duncansby), a 
promontory, 210 feet high, forming the north-east 
extremity of Caithness, If mile E. of John o’ 
Groat’s House, and 18 N. by E. of Wick. 

Dltnciad, The, by Alexander Pope, was pub- 
lished in 1728, in three books, to which a fourth 
was added in 1742. Pope had been, during the 
greater part of his career, alflicted bj r a host of 
critics and detractors. His own genius had not 
been spared ; the worst motives, personal and 
literary, had been imputed to him ; and he resolved 
to mete unto his enemies the measure which had 
been meted unto himself. This he did in the 
Dunciad. Never was chastisement more complete. 
On its publication, a universal howl of rage and 
pain arose. The satire conferred immortality on 
his opponents. Pope was a good hater, and his 
hatred and contempt defy the tooth of time more 
completely than all the balsams of the Pharaohs. 

Dnncker, Maximilian Wolfgang, an emin- 
ent historical writer, was bom in 1811 at Berlin, 
son of the well-known bookseller, Karl Dnncker 
(1781-1869). After studies at Bonn and Berlin, 
and six months out of a sentence of six years’ 
political imprisonment, he settled to the study of 
history at Halle,, became extraordinary professor 
there in 1842, next, supported the right centre, in 
the National Assembly in 1848, and the Old Liberal 
party in the Prussian chamber during the sessions 
from 1849 to 1852. He obeyed a call to a Tubingen 
chair in 1857, whence he was recalled to Berlin to 
fill a position in the ministry of state. In 1867 he 
became director of the state archives of Prussia, 
from which office he retired in 1874, but continued 
his lectures on history at the Academy of War and 
his functions as member of the Berlin and Munich 
Academies. His greatest work is his History of 
Antiquity (5th ed. 7 vols. 1878-83; new supple- 
ment, 18S4 ct scq.), which has been excellently 
Englished in 6 vols. by Evelyn Abbott (1877-82). 
This great work embraces the early history of the 
Egyptians, Babylonians, Lydians, Persians, and 
Indians, and bears throughout at once the stamp 
of monumental learning and minute accuracy. In 
1883 was published the translation by Miss Alleyne 
of an only less admirable history of Greece to the 
battle of Salamis. Duncker’s other works are 
mainly contributions to German and Prussian^ his- 
tory. Besides these may here be named Die Krisis 
der Reformation (1845) and Fcudalitat mid Arista- 
kratie (1858). 

Dundalk, a thriving Irish seaport-town, the 
capital of County Louth, situated on Dundalk Bay, 
55 miles north of Dublin, and 5S south of Belfast 
by rail. • It lias salt-works, a distillery, an non- 
foundry, flax-spinning, tanning, and shipbuilding. 
There 'is a brisk, export trade, especially m the 
grain, dairy products, and live-stock of counties 
Loutli, Monaghan, and Cavan, with Liverpool and 
Holyhead (79 miles across), and through its branch 
railway to Greenore, also with other P 0 Q*- "J ‘‘° 
hour lias been much improved. Pop. ’ tI 

nine-tenths Roman Catholics; (I8S1) 11,9/4. It 
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sent one member to parliament till 1885. Edward 
Brace took Dundalk in 1315, and held his court 
here till killed in battle three yearn later. 'It was 
taken by Cromwell ( 1649) and by Schomberg { 1689). 

Dundas, (1) a baronial castle, dating, from 
the Util to 15th centuries, with modern additions, 
on the south bank of the Firth of Forth, near South 
Queensferry, the seat from about 1124 till 1875 of 
the family of Dundas.— (2) A town of Wentworth 
county, Ontario, at the head of Burlington Bay, 
at the west of Lake Ontario, with a number of 
mills and manufactories. Pop. 3709. — (3) An island 
of British Columbia, 40 miles NE. of Queen Char- 
lotte Island, and separated by Chatham Sound 
from the most southerly of the Alaskan islands. — 
( 4 ) A group of n early 500 islets ( also called the Juba 
Islands), all of coralline formation, lying off the 
east coast of Africa, in about 1° S. lat., with only 
one secure harbour. — (5) A strait in North Aus- 
tralia, separating Melville Island from Coburg 
Peninsula, about 18 miles broad. 

Dundas (of Arniston), the name of a Scottish 
family singularly ^isrixgmisbed for legal and politi- 
cal talent. Sir James Dundas, the first of Arniston, 
received the honour of knighthood from Janies VI., 
and was governor of Berwick. His son, Sir James 
Dundas, was appointed a judge of the Court of 
Session in 1662, and took his seat on the bench 
under the title of Lord Arniston, but was soon after 
deprived of his office for refusing to abjure the 
‘ National and Solemn League and Covenant.’ He 
died in 1679. His eldest son, Sir Robert Dundas, 
who also rose to the bench, died in 1727. — Robert 
Dundas, the son of the preceding, was horn 9th 
December 1685 ; became a member of the Faculty 
of Advocates in 1709 ; and in 1717 was appointed 
Solicitor-general for Scotland, an office which lie 
filled with great ability in a period of much political 
confusion. In 1720 he was made Lord Advocate ; 
and in 1722 was chosen to represent Midlothian 
in the British parliament, where he honourably 
distinguished himself by his attention to Scottish 
affairs. Sir Robert Walpole coming into power 
in 1725, Dundas resigned his office, when he was 
elected Dean of the Faculty of Advocates. In 
1737 he was raised to the bench, when, like his 
father and grandfather, he took the title of Lord 
Arniston. On the death of Lord President Forbes 
of Culloden in 174S, he was appointed his successor. 
He died in 1753. As an advocate, Dundas was a 
powerful and ingenious reasoner, and though some- 
what disliked on the bench, his ability was univer- 
sally admitted. — Robert, his eldest son, was born 
18th July 1713, studied at Edinburgh and Utrecht, 
was admitted to the Scottish bar in 173S, and rose 
to be Lord Advocate (1754) and President of the 
Court of Session (1760). He died at Edinburgh, 
13th December 1787. See The Arniston Memoirs, 
by George W. T. Omond ( 1887 ). 

Dundas, the Right Hon. Henry, Viscount 
Melville and Baron Dunira, brother of the 
preceding, was born 28th April 1742, and educated 
at the High School and university of Edinburgh. 
He was admitted a member of the Scottish bar 
in 1763. As a younger son of a pretty numer- 
ous family, his circumstances were rather strait- 
ened ; but his assiduity, his large share of the 
family talent and presumably also of the family 
influence, soon procured him advancement in liis 
profession. He was successively appointed Depute- 
advocatc and Solicitor-general. In 1774 he was 
returned to parliament for Midlothian, in 1775 
was appointed Lord Advocate. Two years later, he 
was made keeper of the King’s Signet for Scotland. 
Dundas’s career in parliament was highly success- 
ful, though not very creditable to his political 
consistency. Although elected in opposition to 


ministerial influence, he soon allied himself with the 
party in power, and became a strenuous supporter 
of Lord North’s administration, being one of the 
most , obstinate defenders of the war with the 
American colonists. When Lord North resigned 
in 1781, Dundas continued to hold the office of 
Lord Advocate under the Rockingham ministry. 
On the question of the war with America, Dundas 
had been opposed to Pitt ; but when the Coalition 
Ministry was formed by Fox and Lord North, he 
passed over to the side of his old opponent, and 
became Pitt’s ablest coadjutor. When Pitt returned 
to power in 1784, Dundas was appointed President 
of the Board of Control. That same year he intro- 
duced a bill for restoring the estates in Scotland 
forfeited on account of the rebellion of 1745. In 
1791 he was appointed principal Secretary of State 
for the Home Department. He also held a great 
number of other offices, one of which, the treasurer- 
ship of the navy, involved him some years after in 
much trouble. Dundas’s aptitude for business was 
undeniable. Many of the most important public 
measures originated with or were directly promoted 
by Mm. Among snob wore the ioi-mation of the 
fencible regiments, the supplementary militia, the 
volunteer corps, and the provisional cavalry ; in 
short, the whole of that domestic military force 
raised during the war consequent on the French 
Revolution. When Pitt resigned in 1801, Dundas 
did the same. In 1S02, under the administration 
of Mr Addington, he was made Viscount Melville 
and Baron Dunira. In 1805 he was accused of 
‘gross malversation and breach of duty’ while 
acting as treasurer of the navy. The trial com- 
menced 29th April 1806; but in spite of the 
splendid array of Whig talent against him, 
Dundas was acquitted on all charges involving his 
honour, ‘ though it must now be allowed,’ says 
Lockhart, ‘that the investigation brought out 
many circumstances by no means creditable to his 
discretion.’ Thereafter he lived mostly at Dunira, 
liis seat near Comrie. He died at Edinburgh, 28th 
May 1811. A stately column, surmounted by a 
statue, was erected to his memory in Edinburgh 
in 1821, by officers and seamen of the navy. See 
Omond’s Lord Advocates of Scotland (1883). 

Dundee (Lat. Taodunum, the ‘hill or fort on 
the Tay ’ ), a city in Forfarshire, on the left bank 
of the estuary of the Tay, here two miles broad, 10 
miles from the entrance of that river into the sea, 
50 miles NNE. of Edinburgh, 20 ENE. of Perth, 
and 14 S. by W. of Forfar. In population it is the 
third town in Scotland. It stands mostly on the 
slope between Dundee Law (571 feet high, com- 
posed of trap, and with traces of ancient vitrification ) 
and Balgay Hill and the Tay. The new streets are 
wide and well laid out. The most striking archi- 
tectural features of the town are the town-hall, 
in the Roman Ionic style, with a spire of 140 feet 
high, erected by the ‘Elder Adam’ in 1734; the 
Albert Institute and free library, in 15th-century 
Gothic, from designs by Sir Gilbert Scott, erected 
( 1865-74) at a cost of £30,000 ; the Royal Exchange, 
built in the Flemish pointed style of the 15th 
century, at a cost of upwards of £12,000, and 
opened in 1856; the Eastern Club House; the 
Iiinnaird Hall, capable of containing 2000 people ; 
the infirmary; the Justiciary and Sheriff* Court 
Buildings ; the post-office ; the high school ; the 
Town’s Churches, with the old tower, 156 feet 
high ; St Paul’s Episcopal Church ; St Paul’s anil 
St Enoch’s Free Churches ; the Morgan Hospital for 
the maintenance and education of 100 boys (now 
acquired by the school board for secondary school 
purposes); the Harris Institute; and the Orphan 
Hospital. Dundee U niversity College, instituted by 
the munificence of Miss Baxter for the education of 
both sexes, and the study of science, literature, and 
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the fine arts, was opened in 1883. It began with a 
clear endowment of £100,000 and a staff of five 
professors, and had over 350 students in its first- 
session ; in 1889 there were eight chairs and two 
lectureships. The scheme of the college includes 
evening classes for those who are unable to enter 
on a systematic course of training during the day. 
Dundee has several public parks, one of which, the 
gift of Sir David Baxter, on a beautiful slope to the 
eastward of the town, is 37 acres in extent ; another 
of 60 acres, to the westward of the town, occupies 
the hill of Balgay. Dundee is the chief seat in Great 
Britain of the manufacture of coarse linen fabrics 
(Osnaburgs, sheetings, ducks, dowlas, drills, canvas, 
and cordage). Manufactures of jute are carried 
on here on an immense scale. The consumption 
in Dundee of this material, which is grown in 
India, amounts to fully 300,000 tons annually. 
The raw material costs in Dundee a little under 2d. 
per lb. ; and the cloth made from it, reckoned by 
weight, is the cheapest textile fabric made in Great 
Britain. Of jute many varieties of fabric are made, 
from the coarsest nail-bagging to carpets of great 
beauty. This range includes packing-sheets for 
• every species of merchandise, sacks for grain, wool, 
coffee, guano, &c. The annual value of the flax, 
hemp, and jute manufactures in Dundee is upwards 
of £5,500,000. Dundee is also famous for its manu- 
facture of confectionery, which is exported to all 


parts of the world. One firm uses 250 tons of bitter 
oranges annually in the manufacture of marmalade. 
Dundee is the centre of the whale and seal fishing 
trade of Great Britain. Shipbuilding (both wood 
and iron) and machine-making are carried on to 
some extent. In addition to the tidal harbour, 
Dundee has several large and magnificent wet- 
docks, two graving-docks, and a slip for large 
vessels. The docks have been erected at a cost 
of upwards of £700,000 ; and the tonnage of vessels 
entering the port exceeds in some years half a 
million. The direct railway communication of 
Dundee with the south, established in 1878 by the 
Tay Bridge, two miles long, was interrupted by 
a sad disaster on 28th December 1879, when a great 
part of the bridge and a passenger- train passing over 
it were thrown into the river. A new and more 
substantial bridge was rebuilt, 60 feet higher up 
the river, at a somewhat lower elevation, and was 
opened for traffic in 1887. It is 3593 yards long, 
and contains eighty-five piers, the height above 
high-water mark averaging 77 feet clear ; under 
four of the spans is the navigable channel. Pop. 
(1841) 63,732; (1871) 120,724; (1881) 142,154; 
(1889) 163,000. Dundee sends two members to 
parliament. It was an important place in the 12th 
century. Edward I. was here twice. Wallace 
is said to have taken the castle in 1297, and Bruce 
demolished it in 1313. The Duke of Lancaster 



Tay Bridge, looking towards Dundee. 


burned Dundee in 1385, and the Marquis of Mont- 
rose pillaged it in 1645. Charles II. lived here, 
after his coronation at Scone, in 1650. On the 
refusal of Dundee to submit to Cromwell, General 
Monk, in 1651, sacked and hurried it, massacring 
1000 citizens arid soldiers, and filling 60 vessels 
with booty, which were totally wrecked on then- 
voyage to England. Dundee was one of the first 
Scotch towns to adopt the Reformation. Wishart 
the martyr preached here during the plague of 1544. 
Since 1889 Dundee has been styled a city. See 
works by Thomson (1847), Beatts (1873-82), 
Maclaren (1874), Nonie (1876), Hay (1880), and 
Maxwell (1884); also Millar’s Boll of Eminent 
B tirgcsscs of Dundee ( 1887 ). 

Dundee, Viscount. See Graham ( John ). 

Dundonald, Thomas Cochrane, Earl of, 
seaman, was tire eldest son of Archibald, ninth 
earl (1749-1831), who beggared himself over chemi- 
cal discoveries. Born at Annsfield, Lanarkshire, 
on 14th December 1775, he was destined for the 
army, but, after a desultory education, was per- 
mitted to enter the navy ( 1793). He served in the 
fiords of Norway, for five years on the North 
American station, then in the Mediterranean, and 


in March 1800 received the command of a crazy 
little sloop of 14 four-pounders and 54 men. In a 
fifteen months’ cruise he took or retook upwards of 
fifty privateers and merchantmen, 122 guns, and 
534 prisoners ; Iris most dashing achievement being 
the capture by- boarding of a Spanish frigate of 32 
heavy guns and 319 men, with a loss to himself of 
but 3 killed and IS wounded. His own capture by 
three French line-of-battle ships followed shortly, 
his speedy exchange, his promotion to post-captain, 
a half-year of study at Edinburgh University, fifteen 
months on a ‘ collier,’ protecting non-existent 
Orkney fisheries — at length, in February 1805, he 
returned to prize-taking, and in April came sailing 
into Plymouth Sound, with £75,000 of prize-money 
for his own share, and a tall gold candlestick at 
each mast-head. 

The next four years were mainly spent in harass- 
ing the enemy’s coasts — cutting out ships, blowing 
up semaphores and batteries, and in 1808, with 80 of 
his own men and as many Spaniards, defending for 
twelve days the almost untenable Fort Trinidad at 
Rosas. Meanwhile, in 1S05 lie bad stood unsuc- 
cessfully for Honiton on ‘patriotic’ (no bribery-) 
principles, but by rewarding his few supporters 
with double the current price, had secured a cheap 
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victory at next year’s election. In May 1807 
Westminster returned him at the head of the poll ; 
and at once proceeding, with more zeal than discre- 
tion, to war against naval abuses, he was at once 
ordered off to the Mediterranean. 

In April 1809 he was selected by the Admiralty 
for the hazardous service of burning the French 
fleet of fifteen sail (848 guns), then blockaded in 
Aix Roads by a stronger force under Lord Gambier. 
On the night of the Utli he led the way in an 
explosion-ship, whose 1500 barrels of powder suc- 
cessfully shattered the huge boom guarding the 
entrance; but of twenty-one fireships only four 
reached the enemy’s position, and not one of them 
did any damage. , Still, daylight showed almost the 
whole French fleet aground — an easy prey; it also 
showed Gambier fourteen miles away. Six urgent 
signals met with no response; at last, single- 
handed, Cochrane engaged the foe, and did destroy 
four of his ships. It was the last blow he was to 
strike for England. 

He received the knighthood of the Bath ; but to 
Gambier were voted the thanks of parliament, after 
‘a most honourable acquittal’ by the friendly 
court-martial which ensued on Cochrane’s protest 
against that vote. Thus discredited, put upon 
lialf-pay, Cochrane pursued his crusade against 
naval corruption, till in June 1814 he, the hero, the 


naval corruption, till in June 1814 he, the hero, the 
high-born, the Radical reformer, was placed in the 
dock as a fraudulent stock-jobber. A lying rumour 


of Napoleon’s overthrow had sent up the funds ; 
and he, with two others, was tried for propagat- 
ing it, and selling out upwards of a million sterling 
with a gross profit of £10,000. Those two others — 
an uncle one— were certainly guilty, Lord Cochrane 
as certainly innocent. Yet, through the exertions 
of his judge, Lord Ellenborough, a verdict was 
procured against him ; and he was sentenced to 
pay a fine of £1000, to suffer a year’s imprisonment 
in the King’s Bench, and to stand for an hour in 
the pillory. The last part of the sentence was 
remitted ; but his name was struck off the navy 
list, and he was expelled from parliament, and 
formally degraded from his knighthood. West- 
minster re-elected him; and in March 1815 he 
broke out of gaol, and reappeared in the House, to 
be torn thence by tipstaves, lodged in the strong- 
room for the three months yet to run of his sentence, 
and next year mulcted anew in £100. 

Weary of inactivity and of fruitless attempts at 
self-justification, in 1818 he once more girt on his 
sword, to rescue Peru and Chili from Spanish thral- 
dom. As commander-in-chief of Chill’s small, ill- 
equipped navy, he stormed with 300 men the fifteen 
strong forts of Valdivia (1819), and cut out a 
frigate from under the batteries of Callao (1820), in 
two and a half years making Chili mistress of her 
own waters, and her flag respected from Cape Horn 
to Panama. Himself he reaped no reward, as 
neither (beyond the marquisate of Maranhani) for 
his services, only less brilliant, on behalf of the 
infant empire of Brazil ( 1823-25). 

For the cause of Greek independence he could do 
I little or nothing, through lack of both ships and 
I men (1827-28); so, returning to England, lie 
devoted himself to the task of procuring Iris 
reinstatement in the navy. But it was not 
till May 1S32, under the ‘Sailor king’ and Lord 
Grey’s Whig administration, that a • free pardon ’ 
was granted to the Earl of Dundonald— lie had 
succeeded to the title ten months earlier — and that 
he was gazetted a rear-admiral. Restored to the 
honour of knighthood (1847), commander-in-chief' 
on the North American and West Indian station 
( 1S48-51 ), and rear-admiral of the United Kingdom 
(1S54), ho died at Kensington, 31st October 1800, 
in his eighty-fifth year, and was buried in West- 
minster Abbey. He had married in 1812 Miss 


Katherine Corbet Barnes — a runaway Scottish 
marriage ; she bore him Thomas, the eleventh earl 
(1814-85), and three other sons, of whom two 
entered the navy. 

Much might be written of Lord Dundonald’s 
inventions, his application of steam-power and the 
screw-propeller to war-ships ; still more of Ills 
‘secret war-plan,’ a secret still, which he claimed 
at the time of the Crimean war would within 
four hours annihilate Cronstadt or Sebastopol. It 
was submitted to committees in 1812 and 1846, and 
condemned as too inhuman, though irresistible, 
infallible. But from the inventor one ever reverts 
to the tall, big, splendid sea-captain, brilliant, 
daring, cool, prompt, and sagacious, faultless afloat, 
though at home out of his element. He equalled 
the old Elizabethan adventurers ; ‘ he might, had 
Fate suffered it, have rivalled Nelson. 

See his own Narrative of Services in the Liberation of 
Chili, Peru, and Brazil (1859), and Autobiography of a 
Seaman (2 vols. 1860-61), which breaks off in 1814, and 
has been completed in the Life by the eleventh earl and 
H. IL Fox Bourne ( 2 vols. 1869 ). 

Dundriim Bay, an inlet of the Irish Sea, on 
the east coast of Ireland, in County Down, 5 miles 
S. of Downpatrick. It is 13 miles wide at the 
entrance, and only 5 miles long’ to its inmost 
recess, forming a long curve into the shore. Here, 
in September 1846, the steam-ship Great Britain 
was stranded, but was got off eleven months later, 
comparatively unin j ured. 

Dunecht. See Crawford (Earl of). 

Dunedin, capital of the provincial district of 
Otago, and the most important commercial city in 
New Zealand, is situated at the head of Otago 
Harbour, on the east side of South Island, towards 
its southern extremity. It is 190 miles by sea 
from Lyttelton, and 150 miles from Invercargill, 



and 139 by rail. Since its foundation by an 
association of members of the Free Church of Scot- 
land in 1848, the city has rapidly increased in 
importance ; chiefly after the year 1SG1, when the 
discovery of extensive gold-fields in the neighbour- 
hood caused a sudden increase of population. Dun- 
edin, which is the seat of a judge of the supreme 
court, and of a resident minister, is divided into 
four wards, and municipal business is conducted bv 
a mayor and twelve councillors. It is as well 
laid out as the hilly nature of its site will allow ; 
it is well paved, lighted with gas, and supplied 
with water from the Water of Leith valley and the 
Silverstream. Dunedin is the seat of an Anglican 
and a Roman Catholic bishop. There are many 
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handsome churches and buildings ; the new Bank 
of New Zealand, completed in 1S82, is one of the 
finest in tlie city. Other edifices are the post-office, 
hospital, government buildings, mechanics’ insti- 
tute, lunatic asylum, &e. ; and the inhabitants of 
the city possess places of recreation in the Botani- 
cal Gardens and the grounds of the Acclimatisa- 
tion Society. The theatre, burned down in 1875, 
has been rebuilt. There is a carriage-drive through 
the reserve called the Town Belt, which encircles 
the city, and a fine racecourse, near Ocean Beach, 
2 miles distant. The high school and the university, 
which is affiliated with that of New Zealand, are 
flourishing institutions. There are several daily 
papers, and numerous weeklies and monthlies. 
Woollens are manufactured. The street tramways 
are on the horse and cable system. Railways 
connect Dunedin with Christchurch to the north 
and Invercargill to the south. Dunedin lias frequent 
communication with the other colonial ports, with 
Melbourne and the home country ; and since the 
opening and deepening; of the new Victoria Channel 
from Port Chalmers, large steamers can approach 
the wharf. For purposes of defence, two batteries 
have been erected on the headlands at Ocean Beach, 
and a third on Otago Heads. The city was origin- 
ally to have been named New Edinburgh, but by 
a happy suggestion of Dr William Chambers of 
Edinburgh, its name was changed to Dunedin, the 
Celtic designation of the Scottish capital. Pop. of 
the city proper ( 1871 ) 14,857 ; ( 1881 1 24,372 ; ( 1887 ) 
24,334; of suburbs, which largely consist of adjacent 
boroughs (1886), 22,275. 

I> lilies, from the same root as Dun (q.v.), ‘a 
hill,’ the name given to the sandhills or mounds 
which stretch more or less along the sea-coast of 
the Netherlands and parts of the north of France. 
In the Battle of the Dunes , fought near Dunkirk in 
1658, Turenne defeated a Spanish army under Don 
John of Austria and the great Conde. See Downs 
and Drift ; also Dunkirk. 

■ Dunfermline, a ‘city ’ of Fife, the chief town 
of its western district, 16 miles NW. of Edinburgh, 
and 20 E. by S. of Stirling. It stands on a long 
swelling ridge, 3 miles from and 300 feet above the 
Forth, and, backed by the Cleisli Hills (1240 feet), 
presents a striking aspect from the south. It 
is a place of hoar antiquity, from 1057 till 1650 a 
frequent residence of Scotland’s kings, and for more 
than two centuries their place of sepulture. Mal- 
colm Canmore here founded in 1072 a priory, which 
David I. remodelled in 1124 as a Benedictine abbey. 
The nave alone of its church, Romanesque to 
Third Pointed in style, was spared at the Reforma- 
tion, and now forms a stately vestibule to the New 
Abbey Church (1818-21), in building which Robert 
Bruce’s grave was discovered. There are ruins of 
the ‘ frater-house ’ or refectory, _ of the ‘ pended 
tower,’ and of the royal palace (circa' 1540) ; but of 
Malcolm’s Tower only a shapeless fragment is 
left, and the ‘Queen’s House’ (1600) was wholly 
demolished in 1797. Nor otherwise is there any- 
thing older than the great fire of 1624 ; indeed, the 
churches and the public buildings are almost all 
of quite recent erection. There are the Gothic 
corporation buildings (1876-79), with their peaked 
clock-tower; the spired county building (1807-50); 
St Margaret’s Hall ( 1878 ), with a fine organ ; the 
Carnegie Public Library ( 1881 ) ; tlie Carnegie Baths 
(1877); and the handsome new high school, with 
its conspicuous belfry. The town has been lighted 
with gas since 1829, a drainage system was com- 
pleted in 1877, and a new water-supply introduced 
m 1S78. The staple industry is damask linen- 
weaving, which, dating from 1716, now in some 
years turns out goods to the value of a million 
sterling, nearly one-half being exported to the 


United States. St Leonard’s (1851) is the largest 
of the factories, which in all employ some 6000 
persons, and render Dunfermline the chief seat of 
the table-linen manufacture in the United King- 
dom. Bleaching, iron-founding, &c. are also 
carried on ; and in the neighbourhood are many 
collieries. Dunfermline was made a royal burgh 
in 1588, and unites with the other four Stirling, 
burghs to return one member to parliament. Pop. 
(1801) 5484; (1841) 13,323; (1881) 17,085. For 
Dunfermline’s worthies, reference may he made to 
our own articles on St Margaret, Robert Henry - 
sonn, Charles I., Ralph Erskine, Sir Noel Patoii, 
and Mr Andrew Carnegie ; for its many memories, 
of kings, Scottish and English, of Cromwellian 
victory, and Jacobite skirmish, toDrE. Henderson’s 
Annals of Dunfermline (1879), and D. Beveridge’s 
Between the Ochils and the Forth (18SS). 

Dungannon, a municipal borough in County 
Tyrone, 40 miles W. of Belfast by rail, and 8 W. of 
Lough Neagh. It lias manufactures of linen and 
coarse earthenware ; and in the vicinity are the 
largest lime-quarries and collieries in Ulster. Pop. 
(1851) 3835; (1881)4081. Till 1885 it returned one 
member to parliament. Dungannon was the chief 
seat of the O’Neils till 1607. Its castle was 
destroyed in 1641. 

DungailS. See Zungaria. 

Dunaarvan, a seaport of County Waterford, 
141 miles SW. of Dublin by rail. Pop. ( 1861 ) 
8614; (1881) 7377, chiefly engaged in hake, cod, 
herring, and other fisheries. The exports are 
grain, butter, cattle, and fish. Dnngarvan has 
the remains of an Augustinian abbey, founded in 
tlie 7th century by St Garvan. It has besides the 
remains of walls 'built by King John, who also 
built the castle, now used as barracks. Till 1885 
Dungarvan returned one member to parliament. 
Dnngarvan Bay is 3 miles wide, about the same in 
length, and one to five fathoms deep. 

Duns-beetle, a name given to a number of 
lamellicorn beetles (in the sub-families Coprophaga 
and Arenicolre ), which live in great part on the dung 
of quadrupeds. One of the commonest, the Black 
Dor ( Gcotrupes stcrr.orarius ), is interesting in many 
ways, on account of its 
elaborate burrows and y- 

stores under cow-dung _ — ^ \ if 
and the like, for the CXsAXt 
‘stridulating’ noises 
made by both sexes by 
Tubbing part of the ab- 
domen against a ridge 
on the hindmost leg, for Jy 
the little ticks ( Ganumts ““ J \WJ 

colcoptratormn ) by which <7 X. U j 

they are generally in- 
fested, and for its associa- 
tion with another nearly- Dung-beetle 

related beetle (Aphodius ( Gcotrupes stercoranus). 
porous) which finds its 


Dung-beetle 

( Gcotrupes stercoranus ). 


porous ) which finds its 

way into the burrow, eats the Geotropes’ eggs, and 
lays its own in the liberal supply of food thus 
thievishly appropriated. Among the other British 
species of Geotrupes, G. typhosus, with three horns 
on the front of the thorax in the males, is found 
especially on heaths where there are sheep. I he 
sacred beetle or Scarabee (q.v.) (AteucJms or 
Scarabceiis scicer ) is a well-known dung-beetle. 
They roll pellets of dung along with great mdustrj , 
and often appear unable to resist stealing mem 
from one another. A related form 
scMffcri), the pill-rolling beetle, is said to la* its 
eggs inside the pellets of dung, and both sexes are 
described as taking part in rolling these to a place 
of safety. The scarabee used also to ^ credited 
with laying eggs within the pellets, hut this appears 
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to tie erroneous. Cojms lunaris is a common 
European dung-beetle, which makes burrows and 
stores dung for the larva;. There are many other 
forms. The Dor and others feign death, stretching 
out their legs in rigid epileptic-like fashion. Glows 
and other birds are said to prefer them alive. 

Duilgeness, a headland on the south coast of 
Kent, lot miles SE. of Rye, with a lighthouse. 
Dungeon# See Donjon. 

Dunkeld, a town of Perthshire, 16 miles NNW. 
of Perth. It lies in a deep lomantic hollow, on 
the great east pass (of Birnam, q.v.) to the High- 
lands, on the left hank of the Tay, which here is 
spanned hy Telford’s handsome bridge (1805-9). 
It is environed by dark- wooded and craggy moun- 
tains. Dunkeld is a place of great antiquity, and 
a Culdee church was founded here about Slo. 
In 1107 Alexander I. revived the bishopric, one 
of whose holders was Gawin Douglas (1474- 
1522), translator of Virgil’s JEneid. The place 
was successfully held hy a small Cameronian regi- 
ment, under Cleland, against 5000 Highlanders, 
21st August 1689. The cathedral, mainly in Pointed 
style, was built between 1318 and 1501, and com- 
prises nave, choir, chapter-house, and tower.. At 
the Reformation it was unroofed, but the choir lias 
been renovated, and is now the parish church. Of 
two or three ancient monuments, the most interest- 
ing is one to the Wolf of Badenoch (Alexander 
Stewart, Earl of Buchan, who died in 1394). The 
Duke of Atliole's grounds, unsurpassed in Scotland , 
for extent and beauty, lie on the west and north of 
Dunkeld, and include the cathedral; Craigvinean 
and Craig-y-Barns ; 50 miles of walks, and 30 miles 
of drives ; falls of the Bran (upper one 80 feet), 
near Ossian’s Hall at the Rumbling Bridge ; and 
20 sq. m. of larch-wood, including what are claimed 
to he the first two larches planted in Britain ( in 
1738), although the point has been disputed. Pop. 
(1831) 1471 ; (1881) 768. 

Bunkers. See Tunkeks. 

Dunkirk# or Dunkerque, the most northerly 
seaport of France, on the Strait of Dover, in the 
department of Nord, 189 miles N. of Paris hy rail, 
and 67 W. of Ghent. It is a very strong place, as 
well from recent fortification works, as from the 
ease with which the surrounding country can all he 
laid under water. As a seaport, both naval and 
mercantile, it is also a place of much consequence ; 
and great harbour works have been earned out 
under the law of 1879, which authorised an expendi- 
ture of £2,000,000. The town itself is well built 
and cleanly, Flemish rather than French ; its 
principal features, the Gothic church of St Eloi 
with a handsome though rather incongruous 
Corinthian portico, the fine detached belfry 
(196 feet), and the statue of Jean Barth (q.v.). 
Dunkirk has manufactures of linen, leather, cotton, 
soap, beet-root sugar, &c. ; also metal-foundries, 
salt -refineries, and great shiphuilding-vards. 
Forming as it does the outlet for the great manu- 
facturing . department of Nord, its trade hy sea is 
very considerable. Since becoming a free port in 
1826, it has also earned on a good trade m vine 
and liqueurs. Its cod and herring fisheries are 
actively prosecuted. Pop. (1872 ) 34,342; (1886) 
38, 004. 

Dunkirk is said to owe its origin to the church 
built hy St Eloi in the 7tli century, in the midst of 
the dreary sandhills or dunes, and hence its name, 
‘Church of the Dunes.’ It was burned by the 
English in 1388, taken by them under Oliver 
Cromwell in 1058, hut sold to Louis XIV. by 
Charles II. for 5,000,000 francs in 1662. By the 
treaty of Utrecht in 1715, the French were com- 
pelled to destroy tire fortifications of Dunkirk, 
which were again restored, however, in 17S3. In 


1793 the Duke of York laid siege to Dunkirk, but 
was forced to retire, with severe loss. 

Dunkirk, a port of entry of New York, on 
Lake Erie, 40 miles SW. of Buffalo by rail, with a 
commodious harbour and a busy lake traffic. The 
terminus of a- division of the Erie Railroad, Dun- 
kirk contains large workshops and warehouses of 
the company, besides extensive locomotive works, 
a lumber-mill, and several ironworks. Pop. 7248. 

DlUllin ( Pelidna alpina or cinchts), one of the 
Sandpipers (q.v.), a common British shore-bird, 
occurring in great flocks. It generally breeds 
further north, and is widely distributed in Europe. 
The plumage varies considerably ; in winter it is 
ashen-gray above and white beneath ; in summer 
there is much less uniformity, more brown and 
black, and a black horseshoe band on the breast. 





Dunlin, Summer and Winter Plumage. 

It exhibits great activity in running about, search- 
ing and probing for its food. Another species 
(P. tcmnrmckii) is common in Europe and North 
America. The Curlew Sandpiper (P. mbaryueda ), 
with a more emved hill and deep-red breast, also 
occurs on European and British shores. These 
three species are sometimes included in the genus 
Tringa, along with the Knot (P. canutns) and 
other Sandpipers (q.v.). ‘When flying in great 
autumnal flocks, tne aerial movements of the 
dunlin are extremely beautiful, each individual of 
the vast assemblage yielding so instantaneously to 
the same impulsion as to exhibit alternately the 
upper and the under surface of the body, so that 
we have for a time a living moving cloud of dusky 
brown, and then a brilliant flash of snowy white- 
ness.’ 

Dunmow, Great, a small market-town of 
Essex, on the Chelmer, 11 miles NNW. of Chelms- 
ford, and 39 NNE. of London hy rail. Pop. of 
parish, 3005. — At Little Dunmow, 2 miles ESE., 
aie remains of a stately Augustinian priory, 
founded in 1104. The Dunmow Flitch of Bacon 
was a prize instituted in 1244, hy Robert Fitz- 
walter, on the condition ‘ that whatever married 
couple will go to the priory, and kneeling on 
two .sharp-pointed stones, will swear that they 
have not quarrelled nor repented of their maniage 
within a year and a day after its celebration, shall 
receive a flitch of bacon.’ The prize was first 
claimed in 1445, two hundred years after it had 
been instituted. After 1751, up to which date only 
five presentations had taken place, the flitch was 
not again claimed till 1855 ; between I860 and 1877 
there were four awards. See W. Andrews’ History 
of the Dunmoio Flitch ( 1877 ).’ 

Dunnage, on shipboard, is a name applied to 
miscellaneous fagots, boughs, bamboos, odd mats 
or sails, and loose wood of any kind, laid in the 
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bottom of the hold to keep the cargo out of the 
bilge-water ; or wedged between parts of the cargo 
to keep them steady. 

Dllllliottar Castle, the ancient seat, now in 
ruins, of the Keiths, the Earls Marisclial of Scot- 
land, on the Kincardineshire coast, li miles S. 
of Stonehaven. It occupies the top of a rock 44 
acres in extent, and 160 feet high, overhanging the 
sea, with a deep though dry chasm between it and 
the mainland, and it is approached by a steep 
winding path. The area is surrounded by a wall, 
and covered with dismantled buildings of very 
various ages, the oldest the square tower and the 
chapel. Blind Harry records a fabulous story 
that Wallace in 1296 took the rock, and buined 
the castle together with the kirk and 4000 Eng- 
lishmen. Dining the Commonwealth, the Regalia - 
of Scotland were bid in the castle from the 
republican army, and before the garrison surren- 
dered to Cromwell’s troops in 1651, the Regalia 
were carried out through a clever stratagem by Mrs 
Granger, wife of the minister of Kinneff, a neigh- 
bouring parish, and buried under the flagstones of 
that church, where they lay in safety till the Res- 
toration. Having obtained permission to visit the 
governor’s wife in the castle, she carried out the 
crown in her lap, while the sword and sceptre were 
wrapped up like the distaff for the lint which she 
was busy spinning into thread as she rode. For 
three months in 1685 no fewer than 167 Covenanters 
were confined with the most barbarous cruelty in 
the ‘Whigs’ Vault.’ Dnnnottar Castle was dis- 
mantled after the rebellion of 1715, on the attainder 
of the last Earl Marisclial. 

Dlinois, Jean, called the Bastard of Orleans, 
Count of Dunois arid Longueville, one of the most 
brilliant soldiers that France ever produced, was 
born in Paris, 23d November 1402, the natural son 
of Louis, Duke of Orleans, brother of Charles VI., 
and was brought up in the house of that prince 
along with his legitimate children. His first im- 
portant military, achievement was the overthrow of 
the English at Montargis (1427). He next threw 
himself into Orleans with a small body of men, and 
bravely defended the place till the arrival of the 
famous Joan of Arc, whose religious enthusiasm 
combined with the valour of Dunois restored the 
drooping spirits of the French, and compelled 
the English to raise the siege. This was the 
turning-point in the fortunes of the French nation. 
In 1429 Dunois and the Maid of Orleans won the 
battle of Patay, after which he inarched, with a 
small body of men, through the provinces then 
overrun by the English, and took the fortified 
towns; The capture and death of Joan of Arc 
arrested for a moment the progress of the French 
arms, but the heroism of Dunois was irresistible. 
He took Chartres, the key of Paris, forced Bedford 
to raise the siege of Lagny, chased the enemv from 
Paris, and within a very short period deprived them 
of all their French conquests except Normandy and 
Guienne. In 1448-50 he drove the English" from 
Normandy, and in 1455 he had swept them from 
Guienne also, and permanently secured the freedom 
of France from all external pressure. For his par- 
ticipation in the league of the nobles against Louis 
XI. lie was deprived of all his offices and posses- 
sions, which were, however, restored to him under 
the treaty of Conflans (1465). He died 24th 
November 1468. There is no name so popular in 
France as that of Dunois ; there is- no hero so 
national ; he laboured twenty-five years for the de- 
liverance of his country, and this alone — his sword 
was never unsheathed, except against the English. 
He never had a force under him which could enable 
him to win a victory that might balance Agincourt 
or Crecy, but the multitude and constancy of his 


petty successes served the cause of France more 
effectively than greater and more dear-bought 
victories would have done. 

Dunoon, a favourite watering-place of Argyll- 
shire, extending, with Hunter’s Quay and Kirn, 
3 miles along the west shore of the Firth of 
Clyde, and 7 miles W. of Greenock. The seat 
for centuries of a castle of the Stewarts, in 1563 
it received a visit from Queen Mary, and in 1643 
was the place where thirty-six Laments were 
cruelly hanged by the Campbells. But the present 
well-built town has wholly arisen since 1822 — with 
its steamboat-piers, its esplanade, its half-dozen 
churches, its numerous handsome villas, and the 
Convalescent Homes (1869). Pop. (1841) 1296; 
(1881) 4692 — a number sometimes doubled by sum- 
mer visitors. 

Puns, a police-burgh of Berwickshire, 44 miles 
ESE. of Edinburgh (by vail 56), since 1853 has 
divided until Greenlaw the rank of county town, 
and has a town-liall, county buildings, and a com 
exchange. Thomas Boston was a native ; and on 
round turf-clad Duns Law, which rises 700 feet 
above the sea, and 280 above the town, General 
Leslie encamped with the Covenanting host in 
1639. The form Dunse was altered in 1882 to Duns, 
the spelling till 1740. Pop. (1834) 2656; (1881) 
2437. 

Pnnsinnne, one of the Sidlaw Hills in Perth- 
shire, 1012 feet high, 84 miles NE. of Perth. On 
its top are remains of a prehistoric fortress — 
‘ Macbeth’s Castle.’ 

Diinsink, a hill 4 miles NW. of Dublin, the 
site of the observatory of Trinity College. 

Duns Scotus, Johannes, was one of the most 
influential of the medieval schoolmen. Little is 
known of his history. His name alone seems to be 
the chief reason for the different conjectures as 
to his birthplace, which is variously given as 
Dunstane, a village in Northumberland, Dun 
(now Down) in the north of Ireland, and Duns 
in Berwickshire. He was probably born about 
1265 A.D., or, according to others, about 1274. 
While still young, he is said to have entered the 
Franciscan order, studied at Merton College, Oxford, 
and lectured there on philosophy and theology. 
The reports of the number of his auditors, and that 
30,000 students then thronged to Oxford, may be 
taken as testifying in an exaggerated way to the 
popularity of his instructions. In 1304 he was 
transferred to Paris, then the intellectual centre 
of the world, and in 1308 to Cologne, where he 
died, in November of the same year, at the age of 
forty-three, or, according to the other account, 
thirty -four. His works consist chiefly of com- 
mentaries on the Bible, on Aristotle, and on the 
Sentences of Peter Lombard. The first are not 
contained in the collected edition (edited by Luke 
Wadding, Lyons, 1639). The last occupy seven 
out of its twelve vols. folio (vols. v.-x. called Opus 
Oxoniense, vol. xi. called Opus Parisiensc — the 
latter edited from students’ note-books, but con- 
taining the author’s latest views). 

Duns Scotus was at once the critic of preceding 
scholasticism and the founder of a new type of 
thought. The great schoolmen of the 13th century, 
especially Albertus Magnus and Thomas Aquinas, 
had systematised and defended the Christian theo- 
lo«y by means of the forms and doctrines of the 
philosophy of Aristotle. In this way philosophy 
became the handmaid of religion, and the authority 
of Aristotle was recognised by orthodox teachei-s. 
On certain points indeed — such as the eternity of 
matter and of the world — his theological position 
compelled Aquinas to diverge from Aristotle. But 
the disagreement of Duns Scotus went much deepei. 
He contended that Aquinas was wrong in subor- 
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dinating the practical to the theoretical, and seeking 
in speculation instead of in practice for the founda- 
tion of Christian theology. This contention struck 
at the root of the whole Aristotelico-Christian 
philosophy. Theology, he holds, rests on faith, 
and faith is not speculative hut practical — an act 
of will. Will is the moving principle of intellect, 
not intellect the basis of will. ‘Will,’ he says, ‘is 
the mover in the whole kingdom of mind, and all 
tilings are subject to it.’ The whole apparatus of 
proofs by which Aquinas had built up a system of 
Christian theology is 'subjected by Duns Seotus to 
a searching criticism, conducted with consummate 
dialectical skill, and abounding in refined distinc- 
tions, which gained for him the title of ‘Doctor 
Subtilis.’ In his own system Duns Seotus main- 
tained a strict theological orthodoxy. He carried 
on a zealous controversy against the Dominicans 
(the order to which Aquinas belonged) in defence 
of the doctrine of the Immaculate Conception, a 
doctrine which gradually gained ground in the 
church, until in 1854 it was finally declared to be 
a necessary part of Catholic faith. In philosophy 
he was influenced not only by Aristotle, but also by 
Neoplatonic doctrines which reached him to a large 
extent through the Fons Vitcc of the Jewish Ibn 
Gebirol (Avicebron, q.v. ). By this influence in 
particular, his mode of applying the realist doctrine 
of universals, and his explanation of the nature of 
things, were much modified. His psychological 
doctrine of the supremacy of will over intellect led 
to his treatment of morality as depending on the 
mere will of the Deity. The good is good, he held, 
because God commands it. See Aquinas, Fran- 
ciscans. 

The controversies between Thomists and Scotists 
were continued long after the deaths of their leaders. 
Among notable Scotists were Nicholaus de Lyra 
(1340) and Petrus de Aquila ( 1345 ) ; and William 
Occliam, the Nominalist, was originally a disciple 
of Seotus, the apostle of Realism. See Scholasti- 
cism, Nominalism, Realism. At a later period, 
when the followers of Duns Seotus or Dunsmcn 
opposed the new classical studies, the name dunce 
came to be used contemptuously for an opponent of 
learning, an ignoramus. 

For a further account of the views of Duns Seotus, 
the 1 Doctor Subtilis ’ of the schools, see IC. Werner’s 
J. D. Seotus (Vienna, 1881); E. Pluzanski’s Esscd 
sur la Philosophic dc Duns Scot (Paris, 1887) ; the 
histories of philosophy of Ritter, Erdmann, and 
Uebenveg; Prantl’s Geschichte dcr Logik; and 
Haureau’s Philosophic Scolastiquc. 

I>U«Stablc, a town in the south of Bedford- 
shire, at the east base of the Chiltern chalk-hills or 
Dunstable Downs, 36 miles NW. of London by rail. 
An old-fashioned, brick-built place, with two main 
streets crossing at light angles, it lias a line priory 
church, partly Norman, which since 1865 has under- 
gone restoration. In 1110 this Augustinian priory 
was the scene of the earliest Miracle Play (q.v.) on 
record, so that Dunstable claims to be ■ the birth- 
place of the English drama. It has also an ancient 
celebrity for larks and for straw-plait, which still is 
the staple industry. Whiting is also made. The 
grammar-school (1715) Was rebuilt in 18S8, at a 
cost of £10,000. Dunstable, which stood at the 
intersection of Watling and Icknield Streets, was 
the site of an Eleanor Cross (demolished 1643), 
and the scene of Queen Catharine’s divorce by 
Cranmer. It was made a municipal borough in 
1864. Pop. ( 1851 ) 35S9 ; ( 1S81 ) 4627. 

Dunstafluagc Castle. See Etive (Loch). 

Dunstan, St, Archbishop of Canterbury (960- 
988), was the son of a West Saxon noble, and was 
bom near Glastonbury in 924. There at the abbey 
he was educated by some resident Irish scholars, and 


while still a boy he lived some time at the court of' 
Athelstan, but seems to have been unpopular with 
his young companions, who ill-used him and pro- 
cured bis banishment on the charge of practising 
unlawful arts. After a stay at Winchester with 
his kinsman Bishop Ailfheah, to whom he made his 
profession as a monk, he retired to Glastonbury, 
where be gave himself entirely to study and to 
music. It was at this time of his life that he built 
himself a cell 5 feet long by 21 feet broad, where he 
retired to pray, and where heavenly visions were 
vouchsafed to him. Here also he worked in metals, 
and it was while labouring at his forge that his 
famous temptation by the devil took place, which 
he ended by promptly seizing the fiend by the nose 
with his red-hot tongs. The accession of Atliel- 
stan’s brother, Edmund, recalled him to court, 
from which he was soon driven — most likely to East 
Anglia — only to be soon restored to the king’s 
favour, and appointed Abbot of Glastonbury (945). 
Here he began a great work of reformation, and 
soon his abbey grew to be a great school and a 
centre of religious influence. At the same time he 
became the treasurer, and in harmony with the 
queen-mother Eadgifu, the chief adviser of tlie 
young king, whose death at Frome in 955 led to 
the accession of Edwy and the fall of Dunstan’s 
power before the influence of the young queen 
zElfgifu, her mother riithelgifn, and the leaders of 
the West Saxon party. He took refnge in Flanders, 
where Amulf I. , by his mother grandson of Alfred, 
received him kindly. At Ghent he first saw the 
Benedictine discipline which he was yet to intro- 
duce into Englancl. Two years later he was recalled 
by Edgar, who had become, through a rebellion 
of the Mercians and Northumbrians, king of the 
country north of the Thames, and created Bishop 
of Worcester, to which was added a little later the 
see of London. In 959 Edwy’s death made Edgar 
king of the whole country. One of his first acts 
was to annul Brithelm’s appointment to the see of 
Canterbury, and, by advice of the witan, to appoint 
Dunstan in his room. The wise measures that 
made Edgar’s reign so peaceful and prosperous was 
in great part due to the counsels of Dunstan. It 
was his policy to weld the Danes and the English 
into one nation, and his wise and liberal measures 
to this end were rewarded by the gratitude of the 
Danes. It is significant that Canute in 1017 ordered 
the universal observance of St Dunstan’s mass-day. 
With Oswald, Archbishop of York, he solemnly 
crowned Edgar at Bath, on Whitsunday 973 — a 
formal declaration of the unity of the kingdom. 
He was active in building churches, and sympa- 
thised heartily with the establishment of monastic 
life on the rigorous Benedictine rule. The secular 
clerks were turned out of the monasteries, but 
clerical celibacy was not made compulsory in any 
more direct manner than that a married priest lost 
the privilege of his order. Dunstan laboured to 
elevate the lives of the clergy, and make them the 
real teachers of the people in secular learning and 
skill in handicrafts, as well as in morals and reli- 
gion. Himself a man of the severest purity of life, 
he was absolutely fearless in insisting upon the 

f inances which lie laid upon the great, hut showed 
lis wisdom in turning these into practical channels. 
He raised the social status of the clergy, and made 
obligatory the payment of tithes by ‘landowners, 
while he did not entirely surrender the liberties 
of the church to Rome. Edgar’s death in 975 
opened up anew the struggle between the seculars 
and the monks, but Dunstan declared for Edward, 
elder son of the late king, and crowned him at 
M inch ester. His triumph was complete, and the 
fall of the floor of the council-room at Caine (977), 
in which only his enemies were killed or injured, 
seemed to some like a divine judgment in his 
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favour. On Edward’s murder in 978, the two 
archbishops crowned Ethelred king, whose hos- 
tility put an end to the great churchman’s political 
career. Dunstan spent his later years at Canter- 
bury, busily employed in the affairs of the church, 
in study, in private prayer, and the services of the 
church, varied with the handicraft of his earlier 
days. The memory of his gentleness and patience 
long survived him. He died in 988, and was buried 
near the altar of his church. His day is 19th May. 
See Bishop Stubbs’ Memorials of St Dunstan { 1875 ) 
in the Rolls Series, a collection of six early bio- 
graphies of the saint. 

Dnnstanborougk Castle, a picturesque 
ruin on the basaltic sea-cliffs of the Northumbrian 
coast, 8 miles NE. of Alnwick. Crystals of quartz 
found here are called Dunstanborough diamonds 
and amethysts. 

Dull toil, John, bookseller, was bora in 1659. 
Refusing to make the fourth in a direct line of 
clergymen, he was apprenticed to a London book- 
seller at fourteen, and managed to complete his 
time, and to acquire much varied knowledge, in 
spite of love, politics, and the thousand distractions 
incidental to a mind of such exceptional flightiness 
as his. He took a shop, married happily, made 
some lucky ventures,' but was foolish enough to 
become security for the debts of some of his 
relatives, and had in consequence to fight a hard 
battle with financial troubles. He paid a visit to 
America, afterwards to Holland and Cologne, 
settled somehow with his creditors, and kept shop 
for ten yearn with fair prosperity, his Athenian 
Gazette being for a while especially successful. In 
1692 he succeeded to a cousin’s property, and became 
a freeman of the Stationers’ Company. He married , 


flightiness and sheer lunacy. His extraordinary 
book, Life and Errors of John Dunton, appeared in 
1705. Thereafter he - wrote numerous papers and 
pamphlets, and died in 1733. 

Dumvicll, a village of 250 inhabitants, on the 
cliffs of the Suffolk coast, 41- miles S. of Southwold. 
Made the episcopal see of the Anglic Southfolk 
in 630, it became a large and important place. 
Most of its ancient buildings have been swept 
away by the encroachment of the sea ; in 1350 more 
than 400 were washed away at once. Dunwich 
sent two members to parliament till 1832, and till 
1883 was a municipal borough. 

Duodecimal Scale (Lat. duodecim, ‘twelve’) 
is the name given to the division of unity into 
twelve equal parts, as when the foot is divided 
into 12 inches, and the inch into 12 lines ; or the 
pound is divided into 12 ounces. This plan of 
counting has some advantages, as 12 admits of so 
many divisions into equal parts — viz. by 2, 3, 4, 
and 6. But the decimal scale, or division into ten 
equal parts, is now universally recognised as pre- 
ferable, from its coinciding with our decimal system 
of notation. — Duodecimals, a method of calculat- 
ing the area of a rectangle when the length and 
breadth are stated in feet and inches. 

Duodenum. See Digestion. 

Dupanloup, Felix Antoine Phillibert, 
Bishop of Orleans, was born at St Felix, near 
Annecy in Savoy, 3d January 1802. He received 
priest’s oi'ders in 1825, and, after acting as tutor to 
the young Orleans princes, was appointed in 1837 
superior of the Little Seminary in Parts. Here he 
had an opportunity of carrying out still further his 
favourite views as to education ; and he remained 
fond of teaching even after his appointment as 
Bishop of Orleans in 1849. During the reign of 


Louis-Pliilippe he strove earnestly in behalf of free- 
dom of education, and to secure tolerance for the 
Jesuits. The publication of the papal Encyclical 
and Syllabus in 1S64, however, called forth from 
him La Convention du 15 September et VEncxjcliquc 
du S December, a pamphlet of which 34 editions 
had to he issued within a few weeks. In this 
little book, the eloquent bishop defends the tem- 
poral authority of the pope. Nevertheless he 
received with great reserve the first intimations 
of the pope’s intention to summon a council for 
the purpose of proclaiming the dogma of papal 
infallibility ; and after his arrival at Rome, to 
take part in the deliberations of the council, he 
protested openly against the doctrine ; and when 
lie found that all opposition was in vain, he left 
the Holy City on the evening prior to the pro- 
mulgation of the decree by the council. Yet, once 
the dogma was published, he submitted to the will 
of the church, and signified his acceptance of it. 
In 1S71 the bishop was elected deputy for Orleans 
to the new National Assembly, the only bishop 
who sat in it. From this time onwards to the date 
of his death, at Lacombe, near Lancey (Iserc), 11th 
October 1879, he struggled manfully against the 
attacks which were being constantly made upon 
the church both in the Assembly and outside of it. 
He was nominated a senator in 1876, and from 1S54 
had been a member of the Institute. Of his 
numerous writings, it will suffice to mention two 
on education, his most important works — viz. Da 
VEducation (1850; 10th eel. 18S2), De la Haute 
Education Intcllectuelle (3 vols. 1866); and the 
following : Histoire de Jesus Christ (1869), Histoirc 
de Madame Acarie (1854), Mcthode Gtnerale du 
Catdchismc ( 1S41 ), and Le Christianisme presente 
aux Homines du Blonde (1844). See Life of 
Monscigncur Dupanloup, by Lagrange, translated 
by Lady Herbert (Lond. 1885). 

Dupin, Francois-Pierre-Charles, Baron, 
was bom in 1784, and served as an engineer under 
the Empire. In 1816-19 he made several visits to 
England and Ireland ; the results of his investiga- 
tions appeared in his chief work, Voyages dans la 
Grande Bretagne (6 vols. Paris, 1820-24). He was 
made a baron in 1824, a peer in 1837, and filled 
several posts, which he resigned in 1852. He died 
in 1873. His elder brother, Andre (17S3-1863), 
was a statesman and lawyer, the author of several 
important works on legal subjects, and 4 vols. of 
memoirs ( 1S55-61 ). 

Dupleix, Joseph Francois, the celebrated 
governor of the French Indies, was born 1st Janu- 
ary 1697, at Landrecies. At the age of eighteen 
he was sent to sea on board an East lndiaman, and 
in 1720 his father, a farmer-general of taxes, who 
was a shareholder in the French East India Com- 
pany, had him appointed to a seat in the Council 
at Pondicherry, where he combined admirable 
official work with the amassing of wealth by 
legitimate trade speculations. Ten years later 
he became superintendent at Chandernagore in 
Bengal. The remarkable success of his adminis- 
tration here led to his being appointed, in 1741, 
governor-general of all the French Indies, with the 
title of Nawab. He now successfully pursued that 
policy of patient skilful diplomacy among the 
native princes, which at one time made the Carnatic 
almost a French, province. His ostentation, the 
increase and discipline of his army, and his im- 
provements in the defences of Pondicherry had 
already begun to alarm the English Company, 
when war broke out in Europe between France and 
England (1740). La Bourdonnais, the governor of 
Bourbon and the Isle of France, having sailed with 
a powerful squadron to the Coromandel coast, took 
Madras, but, without authority, and in considera- 
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tion of a bribe of £40,000 from tbe English Com- 
pany, agreed to restore it to the English on 
payment of a ransom. This Dnpleix refused to 
accede to, and violent disputes followed between 
the two governors, the result of which was that 
La Bourdonnais w'as recalled. Several brilliant 
engagements planned by Dupleix took place be- 
tween the French garrison and the troops of the 
Nawab of the Carnatic, who endeavoured to take 
possession of Madras, but was precipitately forced 
to raise the siege./ An attack on tbe English at 


to raise the siege./ An attack on the English at 
Fort St David failed, but Dupleix’s science and 
courage were eminently displayed in the defence 
of Pondicherry, which Admiral Boscawen in vain 
attacked for five weeks, with an apparently over- 
whelming force, but was forced to retire discom- 
fited, although the defence was conducted by a 
civilian, unsupported by a single general of repute. 
The ambitious mind of Dupleix had long formed tbe 
project of founding a French empire in India on the 
ruins of the Mogul monarchy, and with this pur- 
pose lie mixed ingeniously in all the intrigues of 
Southern and Central India, made himself master 
of/the court of Hyderabad, and placed a creature 
of his own on the throne of the Carnatic, while he 
impressed the native imagination by adopting all 
the pomp and splendour of the Oriental. His 
military designs, however, able as they were, were 
frustrated by the energy and military genius of 
Clive and Lawrence ; but the straggle continued 
until 1754, in which year Dupleix was recalled by 
Louis XV. , who had patched up an agreement with 
England on the subject of the rival Indian com- 
panies, which was embodied in the futile Peace of 
Pondicherry, 1755. La Bourdonnais had actively 
laboured to disparage Dupleix, and tbe French 
Company had not seconded their governor's ambi- 
tious schemes, and refused to reimburse him for 
the vast sums lie had spent out of his private for- 
tune in carrying on the war. He died in poverty 
and neglect in 1763. See Ilamont, Dupleix (Vaprts 
sa Corrcspondancc inedite ; Owen, in Eng. Hist. 
'Rev. (1886); Malleson, French in India (new ed. 
1884) ; Rapson, Struggle between England and 
France for Supremacy in India ( 1887 ). 

Duplicate Ratio. See Proportion. 
Duplication of the Cuhe. See Doubling 
the Cube. 

Diippci, or Dvbbol, a village in the Prussian 
province of Sleswick-Holstein, 15 miles NE. of 
Flensburg. In 1848 its fortifications were stormed 
by the Germans ; and again in 1864, by the Prussians, 
after a month’s bombardment (Aj)ril 18). 

Dun uis, Charles Francois, a distinguished 
French savant, was horn in 1742, and .already in 
1766 was called to a chair of Rhetoric in Paris, 
where his acquaintance with Lalande introduced 
him to the study of mathematics and astronomy, 
and be was led to tbe thought of explaining myth- 
ology by’ means of astronomy. A work on this 
subject appeared in 1781. He was now appointed 
professor of Eloquence in the College de France, 
member of the Acadeinie des Inscriptions, and 
during the Revolution, a member of the Conven- 
tion, next of the Council of Five Hundred, and 
afterwards of the legislative body, of which be be- 
came president. He died in 1809. His great work, 
Origijie dc tons les Cultcs, on Religion Univcrsellc 
(1795, 10 vols.), was an extension of, tbe memoir 
of 1781, and no doubt originated tbe famous com- 
mission afterwards appointed by Napoleon to 
explore Upper Egypt, which Dupuis bad pointed 
out as tbe general source of southern mythology. 

Dupuytren, Guillaume, Baron, a French 
surgeon, was bom in 1777, and in 1812 was 
appointed professor of Clinical Surgery and surgeon- 
in-cliief to the HOtel-Dieu in Paris/ He died in 


1835. Keen in diagnosis, and firm of nerve, be 
invented many ingenious modes of operation and 
varions surgical instruments. 

■ Duquesne, Abraham, Marquis, French naval 
officer, was bom at Dieppe in 1610, and distin- 
guished himself in 1637-43 in the war with Spain. 
During Louis XIV. ’s minority he entered the 
Swedisli service, and rose to tbe rank of vice- 
admiral. Returning to France, he reduced to sub- 
mission Bordeaux, which bad declared for the 
Fronde. He was successful in several engagements 
with De Ruyter and Van Tromp in 1672-73, and 
defeated the united fleets of Spam and Holland off 
Sicily in 1676, in an action in which De Ruyter 
fell. On the revocation of the Edict of Nantes, 
Duquesne was made the only Protestant excepted 
from the general decree of banishment. He died 
2d February 1688. See Jal, Duquesne et la Marine 
de son Temps ( 1872). 

Dura Den, between Cupar and St Andrews, 
in Fife, a small glen through which runs a 
tributary of tbe Eden, lias become famous on 
account of tbe numerous and beautifully preserved 
fossil fisli entombed in its yellow sandstone, which 
belongs to tbe upper beds of the Old Red Sand- 
stone. See Dr Anderson’s Dura Den ( 1859).' 

Dura Mater. See Brain, Nervous System. 

Dnraincn, or Heart-wood, in Botany, the 
inner and fully ripened wood of dicotyledonous trees. 
The division is often very marked between tbe 
duramen and the Alburnum (q.v.), or sap-wood, 
tbe former being more dense ami compact, and also 
frequently of a darker colour, as most notably in 
ebony. As timber it is much more valuable and 
durable than the alburnum ; hence this distinction 
is as well known to the carpenter or cabinetmaker 
as to tbe botanist. See Timber, Wood. 

Duran, Emile Auguste Carolus, painter, 
was born at Lille, 4tli July 1837. In 1853 be 
began to study in Paris ; in 1861 be went to Rome ; 
and afterwards spent some time in Spain, where 
bis style was powerfully influenced by Velasquez. 
For 1 L’ Assassin*) ’ ( 1866) lie gained his first medal ; 
and in 1878 he exhibited his design — ‘Gloria Marias 
Medicis ’ — for a ceiling in tbe Luxembourg. Duran, 
however, is most widely known by portraiture, 
which is distinguished by great vigour, force of 
colouring, and power of direct realism. Among bis 
portraits may be named those of Emile Girardin 
and Pasteur, and an equestrian one of Mdlle. 
Croizette. He is also a most successful teacher. 

Durance, an unnavigable river of SE. France, 
rises in tbe department of tbe Hautes-Alpes, and 
joins the Rhone 3 miles below Avignon, after a 
course of 225 miles. An aqueduct from it, 51 miles 
long, supplies Marseilles with water, and irrigates 
25,000 acres, otherwise parched. 

Durand, Madame. See Greville (Henry). 

Durango (called also Gvadiana and Ciudad de 
Victoria), a town of Mexico, on a dry plateau, 6700 
feet above sea-level, 500 miles NW. of the city of 
Mexico. It is handsomely built, with a cathedral, 
a former Jesuit college, a theatre, and a mint, and 
has now tramways and telephones. Pop. 27,000. 
Area of state of Durango, 42,373 sq. m. ; pop. (1882) 
196, S52. 

Durazzo (Serb Dratseh, Albanian Durrcsi), a 
port of Turkish Albania, on tbe Adriatic, 50 miles 
S. of Scutari. It is a poor, decayed place, with 
1200 inhabitants, and ft rained citadel ; but tbe 
harbour, though sanding up, is the most important 
of Middle Albania. — Durazzo is the ancient Epi- 
damnos, founded about 625 b.C. by Corcyraeans 
and Corinthians. It became a great and' popu- 
lous city, but was much harassed by the party 
strifes, which ultimately led to the Peloponnesian 
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War (q.v.). Under the Romans it was called 
Dyrrachium ( whence its modem name ), and became 
the principal landing-place for those sailing from 
Brundusium in Italy to Greece ; and the great 
military road to the "Hellespont began here. The 
town is memorable for the battles of Ciesar and 
Pompey in 48 b.c. ; but it attained its highest 
consequence about the end of the 4tli century 
A.D., when it became the capital of the Byzantine 
province of New Epirus. After being possessed 
successively by the Ostrogoths, the Bulgarians, 
the Normans, and the Venetians, and destroyed by 
an earthquake in 1273, it was finally conquered by 
the Turks in- 1501. 

Durban, the seaport of the colony of Natal, 
is situated on the northern shore of a nearly land- 
locked tidal bay. The 30th degree of S. lat. passes 
about 6 miles to the south of the town, and the 31st 
degree of E. long, about 2 miles to the west. The 
population at the census taken in 1888 was 18,433, 
composed of 9044 Europeans, 5057- natives, and 
4332 Indians. The climate, though hot in one or 
two summer months, is healthy and suitable for 
Europeans, the death-rate for 1887 being 17 per 
1000. The town was laid out by the Dutch, who 
formed a republic in Natal before the British, under 
Sir Benjamin D’Urban, took the colony in 1842. 

The public buildings include a capacious town- 
hall, museum, library, hotels, clubs, nails, theatre, 
&e. The streets, originally axle-deep in sand, are 
now hardened, and there are paved footpaths. The 
Town Gardens form a conspicuous open space in 
the middle of the town, and besides the Botanical 
Gardens, there are two public parks and a good 
racecourse. The residences of the inhabitants 
are chiefly situated on the Berea, a low range of 
hills overlooking the town. The town is well 
supplied with water from river water-works within 
15 miles distance. The government railway to 
Pietermaritzburg and the interior starts from the 
landing-quay, and passes through the town. Four 
and a half miles of tramways are laid from the 
Point, as the port is called, along the main street 
and through the Berea. Heavy guns for the Bluff, 
a bold promontory at the southern entrance to the 
port, were made in 1888-89 at Lord Armstrong’s 
works, Newcastle-on-Tyne. Durban has four volun- 
teer corps — viz. mounted, infantry, artillery, and 
naval, with an aggregate strength of between 400 
and 500 men and 8 guns. The port will be the 
entrepot for coal from several interior parts of the 
colony. Large harbour works in course of con- 
' struction during 18S8-91 are designed to make 
tlie inner harbour (4700 acres) accessible at all 
times to vessels of the deepest draught. In the 
inner harbour the greatest depth, maintained by 
means of four dredgers, is 27 feet at low- water; 
at the outer end of the new breakwater the low- 
water depth is 32 feet. The gross tonnage of vessels 
which arrived at the port in 1888 was 362,237. 

Durbar (Persian darbar, ‘court,’ ‘audience’), 
a state reception of the Governor-general of India 
or one of the native princes. Specially memorable 
is the great durbar held by Lord Lytton at Delhi 
on 1st January 1877, when Queen Victoria was 
proclaimed Empress of India. 

Dtireil (Roman Marcodwum), an ancient town 
of Rhenish Prussia, on the Roer, 18 miles E. of 
Aix-la-Chapelle. It has manufactures of cloth, 
iron and steel, paper, sugar, carpets, and heer. 
Pop. (1875) 14,542; (1S85) 19,802. 

Diirer, Albert, the most celebrated artist of 
Germany, was bom at Nuremberg, 21st May 1471. 
His father, a devout and excellent man, was a 
goldsmith, and he carefully trained his son, and 
instructed him in his own craft. But the youth 
showed greater inclination for painting, and in 
165 


very early years had already attained considerable 
artistic skill, as is proved by such drawings as the 
portrait of himself at the age of thirteen, now in the 
Albertina Collection, Vienna. He was accordingly 
apprenticed to Michael Wolgemut, the best painter 
in the town at the time, and the chief illustrator of 
the famous Nuremberg Chronicle. After serving 
his time under this master, Diirer started on his 
travels in 1490 ; and there is reason to believe that 
he found his way to Italy and visited Venice. On 
his return his father arranged a marriage for him 
with Agnes Frey, the daughter of a Nuremberg 
merchant. It has been constantly asserted that 
the union was an unhappy one, hut Thausing, 
Diirer’s most accurate biographer, has shown reason 
for believing that the letter of Pirkheimer, written 
two years after the painter’s death, upon which 
• this statement is founded, should be received with 
great caution. Diirer now established himself in 
his native town ; and, largely aided by such assist- 
ants as Hans Leonhard Sclniufelein, Hans von 
Kulmbach, and Hans Baldung, he executed many 
paintings, among which the triptych in the Royal 
Gallery, Dresden, and the fine Baumgartner altar- 
piece in the Pinakothek, Munich, may be named. 
In 1498 he published his first great series of designs 
on wood, the illustrations of the Apocalypse, which, 
it seems to be now generally admitted, were, like 
the rest of Diirer’s work of the kind, cut upon 
the block by a professional engraver. The copper- 
plates of tliis period include ‘The Prodigal Son,’ 
assigned to 1500 ; the ‘ Shield of the Death’s Head ’ 
(1503); the ‘Shield with the Lion and Cock,’ 
assigned to the same year, and in technique one of 
his most accomplished engravings ; and the ‘ Adam 
and Eve ’ ( 1504). In 1504 lie completed his ‘ Adora- 
tion of the Kings,’ begun in tempera and finished 
in oils, now in the Tribune, Florence; and the 
elaborate copper-plate of ‘ St Eustachius ’ probably 
dates from the same time. 

In 1505 Diirer visited Venice, with the view of 
arresting the piracy of his works by Marc Antonio, 
who had copied, line for line upon copjier, certain 
of his woodcuts of the ‘ Life of the Virgin,,’ which 
had been executed previous to this date, though 
the completed work was not issued till 1511. 
Here he produced the ‘Feast of the Rose- 
garlands,’ now in the monastery of Stradow, near 
Prague, of which he writes : ‘ I have also silenced 
the painters, who said I was a good engraver, but 
did not know how to manage colours. . . . There 
is not abetter picture of the Virgin in the land.’ 
On his return he painted his ‘Adam and Eve’ (1507 ), 
now in the Pitti, Florence; and liis ‘Assumption 
of the Virgin,’ a work executed with unusual care 
and elaboration, as is indicated by the painter’s 
correspondence, and proved by the very numerous 
studies for its various parts which still exist. The 
central portion of this altar-piece, executed entirely 
by his own hand, was destroyed by fire in 1674. It 
was followed in 1511 by the All Saints’ picture, 
styled ‘The Adoration of the Trinity,’ in the Im- 
perial Gallery, Vienna. 

Diirer was much employed by the Emperor 
Maximilian I., of whom he executed several 
portraits, for whose prayer-book he designed a 
famous series of decorations, and in whose honour 
he drew the ‘ Triumphal Car ’ and tire ‘ Triumphal 
Arch,’ which were engraved on wood, the latter on 
ninety -two blocks, which when united form a 
surface 11 feet 3 inches by 10 feet vide — the 
largest known woodcut. 

It was after the death of the emperor, and m 
order to recover sums due for his commissions, that 
the painter visited the Netherlands in 1520. His 
curious journal of the expedition has been preserved 
and published. At Antwerp he made the acquaint- 
ance of Erasmus, whose portrait he drew, and 
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afterwards engraved on copper, and he was present 
at the coronation of Charles V., who appointed 
him his court-painter ; hut among the swamps of 
Zealand he seems to have contracted a kind of low 
fever, and his health gradually failed, till he died 
at Nuremberg, 6th April 1528. During his later 
years the earnest and reverent-minded painter 
manifested great sympathy with the doctrines and 
progress of the Reformation ; his journal in the 
Netherlands contains an impassioned outburst of 
grief, occasioned by the supposed death of Luther ; 
and in 1526 he presented to the council of his native 
town a pair of companion panels, representing St 
John until St Peter, and St Paul with St Mark, 
inscribed with warning texts from Luther’s trans- 
lation of the Epistles. 

Both upon technical and intellectual grounds 
Diirer ranks as the greatest of German artists ; and 
his work is thoroughly national in character, fully 
expressive of all the homeliness and all the mysticism 
of the German nature. His paintings are distin- 
guished by effective composition, careful manipula- 
tion, and forcible colouring; and that searching 
grasp of character and expression which renders his 
work in portraiture so valuable gives a sense of 
truth and reality to his subject-pictures also. His 
‘ Four Apostles,’ above referred _to,_ and now at 
Munich, are interesting as exhibiting the final 
development of his pictorial style, being far broader 
in handling and larger in the disposition of the 
draperies than his earlier works. His masterly 
drawings and studies are very numerous, and are 
to be found in most public collections, those of the 
Albertina, in Vienna, and of the British Museum, 
London, being the richest. As an engraver on metal 
and a designer of woodcuts Diirer ranks even.higlier, 
and has certainly been more widely influential than 
as a painter. His work on copper and on wood is 
distinguished by the most unerring perception of 
the capabilities of his material, Ins metal-plates 
being executed with extreme finish and refinement, 
the burin being handled in a manner exceptionally 
free and painter-like ; while Iris woodcuts are boldly 
drawn with a broad expressive line, such as could 
be easily followed by the engraver employed to cut 
the block. The most celebrated- of his copper- 
plates, which number over 100, are those men- 
tioned above ; the ‘ Little Passion,’ on copper 
(16 plates, 1508-13); ‘St Jerome in his Study’ 
(1514); and the ‘Melancolia’ (1514), and the 
‘ Knight, Death, and the Devil’ (1513) — two great 
imaginative designs, which ave so filled with 
mysterious and poetic suggestiveness as to be 
susceptible of the most diverse interpretations. 
Diirer may also be regarded as the inventor of 
etching, as he produced several plates in which all 
the lines are bitten with acid, as well as others in 
which the process is used in preparation for work 
with the burin. His woodcuts are about 200 in 
number, including the ‘Greater Passion,’ 12 sub- 
jects; ‘The Little Passion,’ on wood, 37 subjects; 
‘ The Apocalypse,’ 16 subjects ; and many single 
prints of religious, mythological, portrait, and 
heraldic designs. It has been asserted that Diirer 
executed several plastic works. The finest of these 
is the ‘ Birth of St John the Baptist,’ a relief on 
soap-stone in the British Museum ; but Thausing 
regards this and all similar works as spurious. 
Diirer was also author of various scientific writings, 
of which the Instructions in Measurement (1525), 
the Treatise on Fortification ( 1527), and the Treatise 
on Human Proportion (1528) are the most import- 
ant. An English translation of his writings was 
in 1889 in preparation by the Clarendon Press. 

See Thausing’s Albert Diirer (2d ed. 1884; Eng. 
trails, by F. A. Eaton, 1882), which has largely 
superseded such earlier Lives as those by "VV. B. 
Scott (1872) and Mrs Heaton (1S72). Excellent 


reproductions of the complete series of his metal 
engravings have been published by Amand-Durand 
of Paris, and of his woodcuts of his ‘ Apocalypse ’ 
and ‘Life of the Virgin,’ by Van de vVeijer of 
Utrecht. Thirty- three of the thirty-seven blocks 
of iris ‘Lesser Passion,’ on wood, are preserved in 
the British Museum, and modern editions of these 
have been issued, from stereotypes, in 1844 and 
succeeding years. 

Duress, in English law, is the plea of a man 
who lias obliged himself to pay or perform, or who 
has committed a misdemeanour, under compulsion 
by restraint of liberty, or threat of loss of life and 
limb. In such cases he may plead to be held free 
of the consequences. 

D’Urfey, Thomas, dramatist and song-writer, 
was bom at Exeter in 1653. Of Huguenot descent 
he was boisterous in his Protestantism all his life. 
Shackerley Marmion was his remote kinsman ; a 
nearer one was Honore d’Urfe (1568-1625), author 
of the famous romance of Astrce. He early became 
a busy playwright, his comedies especially being 
popular. Among these were The Fond Husband, 
or the Plotting Sisters (1676); Madame Fickle, or 
the Witty False One (1677); and Sir Burnaby 
Whig, or No Wit like a Woman’s (1681). In 
1683 he brought out Iris New Collection of Songs 
and Poems, which was followed by a long series of 
songs in volumes and sheets, which were finally in 
1719 collected into an edition in five volumes, 
as Wit and Mirth, or Pills to Purge Melancholy, 
supplemented by a sixth volume in 1720 (repr. 
1872). Meanwhile D’Urfey had been busy with a 
long series of plays, for the morals of which he 
suffered like the * rest from the heavy hand of 
Jeremy Collier. He never married; and though 
he was not particularly profligate, his fortunes had 
declined as his comedies ceased to please. Charles 
II. had done him the honour to lean upon his 
shoulder, but does not seem to have put anything 
in his pocket ; the good Queen Anne had paid him 
fifty guineas for his singing to her at supper. Tom 
D’Urfey, as he was called by everybody, was very 
popular with Iris contemporaries, and seems to 
have been a cheerful, kindly, and fairly worthy 
fellow, convivial but not dissipated in liis habits, 
loving and dutiful to his mother, if the evidence of 
pious verses may be believed. Benefits in his 
behalf were promoted by Addison and Steele, and 
the former thus pleaded in his behalf : ‘ He has 
made the world merry, and I hope they will make 
him easy, as long as he stays among us. This I 
will take upon me to say, they cannot do a kind- 
ness to a more diverting companion, or a more 
cheerful, honest, good-natured man.’ D’Urfey 
died 26th February 1723. See Mr Ebsworth's 
admirable article in volume xvi. (18S8) of Leslie 
Stephen’s Dictionary of National Biography. 

Dlirga, the wife of Siva (q.v.). 

Durham, a maritime county in the north-east 
of England, between Tyne and Tees. It has 32 
miles of coast, generally low, but until some cliffs ; 
area of land and water, 1012 sq. m., two-thirds 
being arable. The surface is hilly, and slopes to 
the east. In the west, which is waste but rich in 
minerals, are branches of the Pennine chain, rising 
in Kilhope Law, 2196 feet; Collier Law, 1678 ; and 
Ponton Pike, 1018. The two chief branches in- 
close the valley of the- Wear, and send forth several - 
parallel ranges, declining toward the coast, and 
inclosing many fertile tracts and sheltered valleys. 
The chief rivers are the Wear, Tyne, and Tees, 
navigable respectively for 12, 15, and 10 miles. 
The rocks are new red sandstone, magnesian lime- 
stone, millstone grit, carboniferous limestone, rich 
in lead ; and coal-measures, forming the valuable 
Durham coalfield, 25 by 10 miles, with many 
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faults, and with about forty beds of coal, 3 to 10 
feet thick. 13 as alt and greenstone trap dykes 
intersect the west part of Durham. The mineral 
products are coal, limestone, black marble, free- 
stone, ironstone, firestone, slate, millstone, grind- 
stone, iron pyrites, fluor-spar, zinc, and lead. The 
principal leacl-mines are in Teesdale and Weardale. 
The annual value of the ore at the mines is over 
£SO,000. Large furnaces for the production of 
iron are in operation in various parts of the 
county. Durham has the largest coal production 
of any county in England, the annual output being 
nearly 30,000,000 tons, and the number of persons 
employed above or below ground at the mines 
being over 100,000. The chief shipping ports are 
Stockton-on-Tees, South Shields, Sunderland, and 
Hartlepool. In the eastern districts it is inter- 
sected in all directions by railways. The soil is a 
clayey or dry loam. The chief crops are oats, 
wheat, barley, turnips, potatoes, and other green 
crops. The Teeswatef or Holderness breed of 
cattle is famed for fattening, quantity of milk, 
and early maturity. The Durham horses are 
famed for draught and the saddle. Many sheep 
are pastured on the hills. There are manufactures 
of iron, coke, pottery, glass, alkalies and chemicals, 
and salt, and much shipbuilding at Jarrow, Sunder- 
land, South Shields, Hartlepool, and Stockton. 
Coal is the chief export. Durham is one of the 
three counties palatine (see PALATINE) of Eng- 
land, the other two being Lancaster and Chester. 
It was the only county pa latine in the hands of a 
subject, and belonged to the Bishop of Durham. 
By 6 and 7 Will. IV. c. 19, the palatine jurisdic- 
tion was separated from the bishopric, and vested 
in the crown. Till 1844 three wards adjoining 
Berwick formed a detached part of Durham ; they 
were then incorporated with Northumberland. The 
county is divided into four wards. 

It contains 269 civil parishes, and 
is entirely in the diocese of Durham. 

Pop. (1801) 149,384; (1841) 307,903; 

(1861) 508,666; (1SS1) 867,208. 

The chief towns are Durham, the 
county town, Sunderland, Darling- 
ton, Gateshead, South Shields, 

Stockton, and Hartlepool. The 
county includes eight parliament- 
' ary divisions, each returning one 
member ; and the following parlia- 
mentary boroughs : Sunderland, re- 
turning two members, and Darling-, 
ton, Durham, Gateshead, Hartle- 
pool, South Shields, and Stockton, 
each returning one. Durham has 
some ancient barrows, and has 
afforded many Roman antiquities, 
as altars, urns, and coins. There 
are extensive remains of Roman 
stations at Lanchester, Binchester, 
and Ebchester. Durham formed 
partof the Saxon kingdom of North- 
umbria (547-827). Subsequently 
it suffered severely from the incur- 
sions of the Scots. See R. Surtees, 

History of the County of Durham 
(4 vols. 1816-40); W. Fordyce, 

History of the County of Durham 
(2 vols. 1855-57); W. H. Smith, 

. Walks in Weardale. ( 1885). 

Durham, a parliamentary and 
municipal borough, and ancient episcopal city, near 
the middle of Durham county, 12 miles S. of New- 
castle, is built around a steep* rocky hill S6 feet high, 
nearly encircled by the Wear. On* the top of the hill 
are the cathedral and castle. Ancient walls partly 
inclose the hill, fromwhich are fine views of the fertile 
wooded country around, and of the suburbs across 


the river. The chief manufactures are mustard, 
carpets, and iron. In the vicinity are coal-mines 
and coke-ovens. Pop. (1841) 14,151 ; (1881)14,932. 
Formerly it sent two members to parliament, but 
in 1885 the number was reduced to one. Durham 
arose about the year 995, when Bishop Aldune 
brought hither St Cuthbert’s bones from Ripon, and 
built a church to enshrine them. On the site of 
this church, Bishop William de Carilepho, about 
1093, began the present cathedral, one of the 
noblest specimens of Norman architecture in the 
kingdom, alike from situation and from structure, 
that massive pile — ‘ half church of God, half castle 
’gainst the Scot.’ To the main structure various 
additions continued to be made up till 1500 ; and 
the whole has on various occasions undergone ex- 
tensive renovation. Its extreme length is 510 feet ; 
length of the transept, 175 feet ; height of the 
central tower, 214 feet ; and height of the two west- 
ern towers, 13S feet. The cathedral contains many 
old monuments. Here lie St Cutlibert (q.v.) and 
Bede’s tomb. The castle, formerly the residence of 
the bishops of Durham, but now occupied by the 
university, was founded about 1072, by the Con- 
queror, in the Romanesque style, but it has received 
many alterations and additions. The dormitory of 
the monastery of Durham, now the new library of 
the cathedral, is one of the finest in England. The 
see extends over the county of Durham (North- 
umberland having been detached in 18S2 to form 
the diocese of Newcastle); among the bishops of 
Durham have been Bek, Aungerville, Wolsey, 
Cosin, Butler, and Lightfoot. Two of the bridges 
over the Wear dated originally from the 12th 
century. Durham possesses seven parish churches, 
a town-hall, a miners’ hall, large prison, grammar- 
school, diocesan training-colleges, and a school of art. 

A college was founded in Oxford in 1290 by the 


prior and convent of Durham. It was abolished, 
however, at the dissolution of monastic houses in 
the reign of Henry VIII., and its endowments given 
to the dean and chapter of Durham. Under the 
Commonwealth, Cromwell instituted a college here, 
and endowed it with the sequestrated revenues 
of the dean and chapter, to whom, however, 
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these revenues again reverted at the Restora- 
tion, when Cromwell's college was suppressed. 
The present university of Durham was opened 
for students in 1833, under the provisions of an 
act of parliament, obtained by the dean and 
chapter during the previous year. A royal charter 
in 1837 empowered 1 the university to bestorv de- 
grees. Licentiates in theology must be members 
of the Church of England ; but otherwise subscrip- 
tion is nob required from any member of the uni- 
versity. The Durham University comprises pro- 
fessorships in Divinity and Ecclesiastical History, 
Classical Literature, Hebrew, Mathematics and 
Astronomy, and Medicine, with lectureships in 
Hebrew, Classical Literature, and Mathematics, 
with several tutors and other teachers. It has 
tw'o collegiate establishments — University College, 
and Bishop Hatfield’s Hall. The Colleges of 
Medicine and of Physical Science at Newcastle- 
on-Tyne are affiliated with Durham University. 
See Murray’s Northern Cathedrals (1869), and the 
Rev. J. L. Low’s Durham (Dioc. Histories, 1881). 

Durham, James, a Covenanting minister, was 
bom at Easter Pownie, In Forfar, in 1622, studied 
at St Andrew's, fought as captain in the Civil War, 
and became a preacher in 1647. He was chaplain 
to Charles II. in 1650-51, and subsequently minister 
in Glasgow' till his death, 25th June 165S. He left 
numerous sermons and several expository works, 
but is best known for his Clavis Cantici, or an 
Exposition of the Song of Solomon (1668). 

Durham, John George Lambton, Earl of, 
an English statesman, was bom, the descendant 
of an ancient county family, at Lambton Hall, 
Durham, on 12th April 1792. Of decided liberal 
sympathies, he was in 1813 returned for his native 
county, and though he did not speak on many 
questions, he took an active part in furthering all 
projects of a reforming tendency, even drawing up 
in 1S'21 a scheme for parliamentary reform much 
more advanced than that of 1832. In 1828 he was 
raised to the peerage, with the title of Baron 
Durham of the city of Durham. Under the 
administration of Lord Grey (1830) he held the 
office of Lord Privy Seal, and was one of the four 
persons who drew up the Reform Bill, and sup- 
ported it in the House of Lords. He was not in 
cordial relations with his colleagues, and resigning 
liis office on the plea of ill-health in 1833, w r as 
made an earl. For a time he was ambassador at 
St Petersburg. In 1838 he w r as appointed Governor- 
general of Canada, where, owing to the revolt of 
the French in Low'er Canada, the constitution had 
been suspended. Lord Durham’s measures were 
statesmanlike but dictatorial ; and the House of 
Lords voted disapproval of some of his acts. There- 
upon he took the extraordinary step of returning to 
England without either being recalled or obtaining 
the royal consent. Lord Durham’s famous report 
on Canada (which, however, w'as mainly written 
by his secretary, Charles Buller, q.v.) anticipated 
many of the best features in the present Canadian 
constitution. He died at Cowes, Isle of Wight, 
28th July 1840. - " 

Durian, or Durion ( Dario zibcthinus), an 
Indian and Malayan fruit-tree of Malvaceous 
affinities, usually reckoned in the sub-order Bom- 
baceae. It is a lofty tree, with leaves resembling 
those of the cherry, and large bunches of pale- 
yellow flowers. The fruit is of the size of a man’s 
head, roundish oblong, with a hard thick rind, 
covered with soft spines. The pulp is of a creamy 
consistence and delicious taste, but lias a putrid 
smell which is_ at first very repulsive. Persons 
accustomed to it, however, universally regard the 
durian as one of the very finest fruits of the East. 
It contains ten or twelve seeds, as large as 


pigeons’ eggs, which, when roasted, are not in- 
terior to chestnuts. One tree yields about 200 
durians in a year. 

Diirklieim. a town of Rhenish Bavaria, 6 
miles SW. of Mannheim, at the base of the Hardt 
Mountains, with mineral wells and salt-works. 
Pop. 6111. 

Durlucli, an old town of Baden, on the river 
Pfinz, at the base of the Tlmvmherg, 4 miles E. of 
Carlsruhe by rail. It manufactures linen, iron, 
sewing-machines, &c., and has extensive fruit and 
grain markets. Pop. 7655. 

Durra (Sorghum), a genus of grasses, which 
is also called Durra Millet and Indian Millet, or 
Sorgho Grass. The genus is closely allied to 
sugar-cane ( Saccharum ) and Beard -grass (Andro- 
pogon). The species are generally annual, tall, 
broad-leaved grasses, having strong culms filled 
with a juicy and saccharine pitli, and large 
panicles. Several of them are cultivated as corn- 
plants, chiefly in Asia and Africa, particularly 
the common durra (S. vulgarc — Helens Sorghum 
of the older botanists), also called Joar and 
Jowareo in India. It grows 4 to 8 feet high, 
with thickly crowded panicles. It is a coarse, 
strong grass ; its grain is round, a little larger 
than mustard seed. It is a native of the East 
Indies, is extensively cultivated in Asia, and may 
perhaps be described as the principal corn-plant 
of Africa. It is also cultivated to a considerable 
extent in the south of Europe. It is sometimes 
cultivated in Germany, but the summer is not 
sufficiently long and warm to secure its perfection. 
The climate of Britain is still less suitable. Durra 
yields a very abundant produce, in this respect 
even rivalling maize, but the meal does not make 
good bread ; it is excellent, however, instead of 
rice for puddings, and is prepared for food in various 
other ways. The culms and leaves, although coarse, 
are excellent food foi horses and cattle, as is also 
the grain. In Armenia it is grown as fodder, and 
yields as many as seven or eight crops. — The seeds 
of the Slialoo or Sugar-grass (S. saccharatum) are 
more pleasant to the taste than those of the 
common durra. It is cultivated in the warm 
parts of Asia and in Africa, and has a diffuse 
and very spreading panicle. The sweet pith of 
the culm is eaten, and is also of value as a source 
of sugar, for which it is successfully cultivated in 
the United States (see Sugar). — Kafir Corn 
(S. caffrorum) is largely cultivated in South 
Africa, both by Kafirs and by the colonists; by 
the latter chiefly for feeding horses.—/?, halcpcnse 
is a troublesome weed in North Italy, like couch- 
grass. Its sweet rhizomes furnish a local substi- 
tute for sarsaparilla. 

Diirrenstcin, a village of Lower Austria, is 
situated in a highly picturesque locality, on the 
left bank of the Danube, 45 miles WNW. of 
Vienna. In its ruined castle, Richard Cceur-de- 
Lion was confined by Leopold of Austria for three 
months. Pop. 650. 

Dursley, a town of Gloucestershire, amid 
picturesque scenery, near the Cotswold hills, 
15 miles SW. of Gloucester by rail. Near it are 
quarries of Bath-stone. Pop. o'f parish, 2344. . 

Duruy, Victor, historian and educationist, 
was born in Paris, 11th September 1811. Destined 
for a designer in the Gobelins tapestry-works, he 
showed singular aptitude for learned studies, and, 
entering the Ecole Normale in his nineteenth year, 
in 1833 became professor of History in the College 
Henri IV. From 1S63 to 1S69 he was Minister of 
Public Instruction, and as such carried out some 
important reforms, though his scheme for free and 
compulsory education was defeated by the clericals. 



DTJTENS 


133 


DUSSEK 


His numerous and important works, published be- 
tween 1838 and 1879, include historical geographies 
of the Roman empire, of the middle ages, and of 
France, histories of France and Greece, and his 
magnum opus, the Histoire dcs Domains jusqu’d la 
mort dc Theodosc (Eng. trans. 6 vols. 1883-86). 
He became a Grand Officer of the Legion of 
Honour (1867), and a member of the Academy 
(1885). 

DllSSCk (pronounced Dushek), jAJf Ladis- 
law, composer and pianist, bom 9th February 
1761, at Czaslau in Bohemia, was trained at 
Iglau, Kuttenberg, and Prague, and afterwards 
was organist at Mechlin and Bergen-op-Zoom. At 
Amsterdam he met with much success, both as a 
teacher and performer, and here he produced his 
earliest works for the pianoforte ; he afterwards 
resided at the Hague, and in Hamburg, Lithuania, 
Paris, Milan, and London (1788-1800), where lie 
was very popular. In 1803-6 he lived as instructor 
and boon. companion with Prince Louis Ferdinand 
of Prussia, whose death called forth the beautiful 
and pathetic ‘ Elcgic Harmon ique ’ (op. 61); in 
1807 lie entered the service of Prince Talleyrand, 
and thenceforward devoted most of his time to 
composition. He died at St Germain-en-Laye, 
20th March 1812. To his contemporaries Dussek 
was the greatest of pianoforte specialists ; there 
was a fascination in his style that raised him above 
even Clementi and Cramer. Of the seventy-seven 
numbered opus works, besides many without opus 
numbers, which he left behind, all, with few excep- 
tions, were shortly forgotten. 

DiiSSCldorf, the chief town of the populous 
district of DUsseldorf, in Rhenish Prussia, is situ- 
ated on the right hank of the Rhine, at the influx 
of the Diissel, 24' miles NNW. of Cologne. It 
was formerly fortified, hut its ramparts were 
converted into promenades in 1802, after the 
treaty of Luneville. The streets, many of which 
are planted with rows of trees, are regular and 
spacious, while the eleven squares and the ex- 
tensive garden-grounds in and near the town, 
are tastefully laid out and embellished with foun- 
tains and statues. Diisseldorf has recently consider- 
ably developed its trade and industries, but its chief 
importance is still as a centre of art. In the market- 
place rises a colossal equestrian statue of the 
Elector Johann Wilhelm, who founded a famous 
picture-gallery here in 1690, most of which, however, 
was removed to Munich in 1805. The Diisseldorf 
Academy was founded in 1767, reorganised in 1822, 
and attained great eminence during 1822-59, under 
the management of Cornelius and Schadow. Its 
reputation has again begun to revive. The present 
building, an imposing Renaissance edifice, with a 
facade 520 feet in length, was finished in 1879. 
The Art Hall ( 1881 ) contains a gallery of modern 
• paintings. Among the other principal buildings are 
the old electoral palace (1710-1S46; burned 1872) ; 
the present palace, the residence of the governor of 
the province ; the government house, the observa- 
tory, town-hall (1567), theatre, gymnasium, and 
public library (50,000 vols.). Of the 25 churches 
the most remarkable are those of St Andrew, for- 
merly the church of the Jesuits, a handsome and 
highly ornate structure completed in 1629, and St 
Lambert, dating from the 14th century. The 
Hofgarten is one of the finest public gardens in 
Germany. Adjoining it is the house and garden of 
the philosopher Jacobi, now the property of the 
famous ‘ Malkasten ’ club of artists. The iron 
(6000 hands) and cotton (2500 hands) industries of 
Diisseldorf are very important, and it has also manu- 
factures of pianofortes, paper, soap, beer, chemicals, 
tobacco, chocolate, glass, & c., besides mills of all 
kinds, and photographic, lithographic, printing, and 


other institutions. Its rapidly glowing commercial ' 
and industrial importance is fostered by its situa- 
tion on the Rhine and at the junction of several 
railways. Diisseldorf is also an important edu- 
cational centre. Pop. ( 1 875 ) 80, 750 ; ( 1 885 ) 1 1 5, 1 90, 
of whom 84,497 were Roman Catholics. Made 
a town by the Duke of Berg in 1288, Diisseldorf 
became the capital of the duchy in 1385; and 
in 1609 passed to the Palatinate. In 1S0G it be- 
came the capital of the duchy of Berg, which was 
revived for a brief period by Napoleon, and in 1815 
was united to Prussia. It was made a free port in 
1S29. The brothers Jacobi, Heine, Vamhagen von 
Ense, and the painters Cornelius and Peter von 
Hess, were bom at Diisseldorf. 

DllSt is present in the atmosphere from various 
causes. The existence of dust in the air of a room 
or in a liquid is proved by the fact that we can 
trace the course of a beam of light through the air 
or the liquid by means of its partial reflection from 
suspended motes. The dust in the atmosphere is 
carried up in part from the earth’s surface by cur- 
rents of air, and in part by evaporation. A great 
part of it is due to volcanic action, and part also, 
the so-called ‘cosmic dust,’ has a meteoric origin 
(see Meteorites). The blue colour of the sky is 
due to the reflection of light from particles of dust, 
possibly even from particles of air. Aitken has 
shown that no condensation of moisture (as in rain, 
mist, fop ; see Fog) could occur without nuclei 
such as dust particles. He has also devised lately 
an apparatus for counting the number of dust 
particles in a given sample of air or gas. 

Dust-brand. See Smut. 

Dusty-foot. See Piepowder Court. 

Dutch is an English form corresponding to the 
German Deutsch (old Diutisk, ‘belonging to the 
people’), which by them is used specifically for 
German, and in, a wider sense is applied to all 
things belonging to the Teutonic (q.v.) stock (Ten- 
tones is from the same root), whether High German 
( Hochdeutsch ) or Low German ( Nicderdcutsch ), of 
which Plattdeutsch (q.v.) is a variety. Formerly 
Dutch and Dutchland were used in English for 
‘ German ’ and ‘ Germany,’ what is now called 
‘Dutch’ being then ‘Low Dutch;’ but ‘Dutch’ 
has been long restricted in its reference to Holland 
and the tilings thereto pertaining. The people of 
Holland (who call themselves Nederland sen ) use 
their forms Duitseh, Ncdcrduitsch, as the Germans 
do Deutsch , Nicderdcutsch. For Dutch Language 
and Literature, see Holland. 

Dutch Liquid is an oily substance obtained 
by mixing chlorine and, olefiant gases, which com- 
bine together and yield Dutch liquid, with the 
formula C s H 4 Ch. It has a specific gravity of 1*271 
(water = I'OOO), boils at 185° (85° C),_ is not 
miscible with water, but readily dissolves in ether 
and alcohol. It produces Amesthesia (q.v.), just 
as Chloroform (q.v.) does ; but the great difficulty 
of preparing Dutch liquid in commercial quantities 
retards its employment as an anresthetic. 

Dutch Metal, sometimes called Dutch gold 
or Dutch leaf, is an alloy of copper and zinc. In 
other words, it is a kind of brass containing; a large 
percentage of copper. It is made in the same 
manner as gold-leaf, and is said not to exceed 
wuuTrw inch in thickness. Dutch leaf dissolves in 
strong nitric acid ; true gold-leaf does not. The 
former is also easily tarnished. Ordinary Dutch 
metal is yellow, but a white kind is made, and 
both are used for coffin furniture. 

Dutch Rushes. See Equisetum. 

Du tens, Louis, a French writer, was bom at 
Tours, loth January 1730. A Protestant, lie canie 
to England, went as chaplain with the English 
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ambassador to the court of Turin as bis secretary, 
and afterwards remained as chargc-d’ affaires. lie 
held a pension, in 177G was presented to the rich 
jiving of Elsdon, in Northumberland, and was like- 
wise "made Historiographer Royal of Great Britain. 
1-Ifc died 23d May 1812. He undertook the first 
comprehensive edition of Leibnitz’s works (0 vols. 
Geneva, 1709), and wrote numerous books on the 
history of discoveries, English politics, theology, 
on numismatics and travels, as well as several 
volumes of poems. — His nephew, Joseph Michel 
Dutens (1763-1848), wrote a Philosophic dc 
V Economic Politique (1S33). 

Duty. See Customs, Excise ; also Ethics. 

Duval, Claude, highwayman, was born at 
Domfront, Normandv, in 1043, and came to Eng- 
land at the Restoration, in the train of the Duke 
of Richmond. Taking soon to the road, he robbed 
many gentlemen of their purses, and ladies of their 
hearts, till, having been captured -while drunk, he 
was hanged at Tyburn on 21st January 1070, and 
was buried in the mid aisle of Covent Garden 
church. 

D vorak (pronounced Doorzhah), Antonin, 
the Bohemian composer, was born at Miihlhausen, 
near Kralup in the Prague district, on the 8th 
September 1841. He had more difficulties to over- 
come in his pursuit of education than the majority 
even of music’s least favoured sons. His father 
was a butcher, and could ill afford to allow his son 
to indulge the tastes which a few lessons from a 
local musician had deeply implanted in the boy. 
At a great sacrifice, however, he sent his son in 
1857 to Prague, which has since been the head- 
quarters of his uneventful life. In 1873, after yearn 
of the dullest hack-work in cafe orchestras anil as a 
church organist, he composed a hymn for chorus 
and oi-gan which attracted attention. Attention 
begat ever-increasing interest, until two years after- 
wards the Austrian government conferred on him a 
staats-stipendium or annual allowance from the 
treasury. Brahms introduced his compositions to 
the musical public in Vienna ; but the work which 
won for him the ear of all Europe was his Stabat 
Mater, which speedily became a favourite, espe- 
cially in England, where it was first performed 
by the London Musical Society in 18S3. This 
work rises above the strong influences of national 
feeling so generally found in Dvorak’s writings 
into a more cosmopolitan atmosphere, and chal- 
lenges comparison with the most universally 
accepted settings of the Latin hymn. Other com- 
positions are songs, &c., very spontaneous and 
delicate ( Seven Gypsy Songs, op. 55), and piano- 
forte compositions ( Dinnl'a or Elegy, Fnriantc or 
Bohemian Dances, Slav Dances), in all of which 
he has made very large use of national melodies 
and dance rhythms ; also chamber music of great 
beauty ( E flat Quartette, op. 51). His most 
ambitious work is orchestral ( Symphony in D, 
op. 60) and choral. Of the latter, the Spectre’s 
Pride (cantata written for the Birmingham Festival 
of 1885) is comparatively short, and full of that 
pulsing life which is characteristic, of Dvordk’s best 
manner. The Stabat Mater commands the admira- 
tion of all earnest musicians, and is probably liis 
greatest work. St Ludmila ( an oratorio written for 
the Leeds Festival, 18SG) is very long and dreary. 
His efforts in the dramatic line are few and unfor- 
tunate. His opera Dcr Bauer, cin Schchn, had a 
short-lived existence; but liis Jacobin (1S89) was 
favourably received by good critics. 

Dvorak is a prominent example of the eagerness 
with which a certain school turned to folk-song and 
national dance as a fountain of originality. So 
long accustomed to Teutonic inspiration, musical 
Europe gladly heard the new rhythms and strange 


harmonic effects of the Slav races. The character- 
istics of Dvorak’s compositions a're, first, the strong 
Czech element which pervades them, and displays 
itself in characteristic rhythmical effects and 
relations of tonalities, peculiar and indistinct to 
Western ears ; secondly, the economical and often 
extremely clever use of small thematic material ; 
and thirdly, the large amount of irrelevant ‘pad- 
ding,’ which never nses to the level of Schubert’s 
Himmlischc Lange. 

Dtvalc, an old name for deadly nightshade. 
See Belladonna. 

Dwarf (A.S. dwcorg, dicer g, or duxorh ; of. 
Icel. drergr, Ger. zivcrg) is a term applied to any 
organised” being, but especially to the human 
species, whose height is much less than the average 
height of their race. The word is often restricted 
to those cases where there has been a uniform and 
general arrest of growth, except perhaps in the 
nervous system, which is often fully developed in 
dwarfs. See Deformities. 

The ancients believed not only in dwarfs, but in 
nations of them. Aristotle declared that the report 
of trustworthy -witnesses testified to the existence 
of a minute race of men, with minute horses, living 
in caves which are washed by the waters of the 
Nile ; and Plinv gives details as to their habits 
and geographical position. There were also, accord- 
ing to later writers, pygmies (Gr. pyx, ‘the fist’) 
in Thule and beyond the Ganges. Greek fancy 
delighted to paint their Lilliputian dimensions : 
they cut down every corn-ear with axes; when 
Hercules came into their country, they climbed 
by help of ladders up to his goblet, to drink 
from it. 

Of dwarf races of man, the most notable are the 
Bushmen (q.v.), 4 feet 7 inches high; the Akkas 
(q.v.) in Central Africa, about 4 feet 10 inches 
high, with whom Emin’s men identified the hordes 
of forest dwarfs {‘a venomous, cowardly, and 
thievish race, and very expert with their arrows’) 
by whom Stanley’s march m 1888 was so harassed ; 
the Obongos on the Gaboon, and the still smaller 
Batwas, 4 feet 3 inches (see Africa); a tribe 
called M’Kabba, near Lake Ngami, reported as 
only 4 feet 1 inch ; also the Andaman Islanders 
(under 5 feet), the Aetas in the Philippines, the 
Malayan Samangs, the Javan Kalangs. The 
Lapps, Ainos, Fuegians, and Veddahs are some- 
what taller. 

■ Dwarfs play a large part in the mythology of 
the ancient Germanic nations. They had their own 
kings, and dwelt in caves and rocky cavities in the 
interior of the earth, wherein are priceless treasures, 
metal, and wondrous works of art. It is they who 
forge for the gods their armour, who gave Odin his 
spear, and Thor his hammer Miolnir. Some of the 
attributes of the dwarfs are supposed to have been 
derived from an actual race of small stature— the 
Lapps, who occupied part of the Scandinavian 
peninsula before the immigration of the Gothic 
Scandinavian peoples (see Scandinavian Mytho- 
logy, and Grimm’s Deutsche Mythologic). British 
tradition tells of a ‘ Tom Thumb ’ at lung Arthur’s 
court ; and Gulliver’s Lilliputians are amongst the 
most familiarly known of all dwarfs. 

Dwarfs were not nnfreqnently retained as court 
favourites or toys down until the 18tli century ; 
more recently they have been popular as curiosities 
exhibited in shows. Of ancient dwarfs, Philetas of 
Cos, tutor of Ptolemy Philadelphns, was said to 
have worn weights in his pockets to keep him from 
being blown awav, and a niece of Augustus had two 
dwarfs said to have been only 2 feet 4 inches. 
Gibson and his wife, dwarfs of Queen Henrietta 
Maria, had a united height of 7 feet 2 inches. 
Geoffrey Hudson ( called Sir Geoffrey, and known to 
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ns from Pcveril of the Peak) was 3 feet 9 inches. 

‘ Bebe,’ dwarf of King Stanislaus of Poland, was 
only 23 inches in height, and died aged ninety in 
Paris in 1858. Count Borowlaski, a Pole of hirtli 
and acconiplisliments, was at thirty years of age but 
3 feet 3 inches in height ; he died in England in 
1837. Charles Sherwood Stratton {1838— S3 ), the 
. American dwarf known as General Tom Thumb, 
was exhibited in England by Barnum in 1844. In 
1863, when 31 inches in height, he married Lavinia 
Warren, aged twenty-one, and 32 inches in height. 
They, with their child and a dwarf called Com- 
modore Nutt, visited England in 1864. The so- 
called ‘ Aztecs,’ and Flynn, a New Yorker called 
General Mite, and only 21 inches high, are among 
dwarfs who have been exhibited in England. 
Jockeys are many of them practically dwarfs; 
and means are taken to keep down the stature 
of youths intended for this calling. Unlike 
giants, who are usually feeble in body and mind, 
ill-proportioned and short-lived, many of the not- 
able dwarfs have been strong for their size, well- 
proportioned, active, lively, and intelligent. Some 
of them have spoken four or more languages. See 
E. J. Wood’s Giants and Dwarfs (1868). 

Dwarfed Trees, growing in flower-pots, are a 
characteristic ornament in Chinese and Japanese 
houses and gardens, and the production of them is 
an art which has been carried to great perfection. 
It depends on the prevention of an abundant flow 
of sap, so that whilst the tree is kept living and 
healthful, vegetation does not go on with its natural 
activity. The trees are planted in shallow and 
narrow flower-pots ; care is taken that their roots 
never pass into the ground beneath ; they are very 
sparingly supplied with water ; their strongest and 
leading shoots are pinched off, and their branches 
are bent and twisted in various ways. A very 
extraordinary dwarfing is the result of these and 
other such processes ; and the dwarfed trees not 
unfrequently abound in flowers and fruit. 

Dwarka, a maritime town of Guzerat, India, 
on the west side of the peninsula of Kathiawar, in 
the dominion of Baroda, 235 miles SW. of Abme- 
dabad. On an eminence overhanging the seashore 
stands a great temple of Krishna, visited annually 
by 10,000 pilgrims. Pop. 5000. 

Dwight, Dr Timothy, a well-known American 
theologian, was bora at Northampton, in Massa- 
chusetts, May 14, 1752, grandson of Jonathan 
Edwards; he studied at Yale College, and was 
licensed to preach in 1777. During the War of' 
Independence, lie was for some time a chaplain in 
the Continental army. In 1783 he became minister 
of Greenfield Hill, in Connecticut; where he also 
conducted an academy for twelve years with dis- 
tinguished success. The College of New Jersey 
conferred on him the degree of S.T.D. in 1787, and 
Harvard that of LL.D. in 1810; in 1795 he was 
elected president of Yale College and professor of 
Divinity. He died January 11, 1817. His prin- 
cipal work is his Theology Explained and Defended 
in a scries of 173 Sermons (5 vols. Middletown, 
Conn. 1818), which has gone through a great 
number of editions both in America and in England. 
Among his other writings may be mentioned The 
Conquest of Canaan ( 1785), an ambitious epic poem, 
and Travels in New England and New York (4 vols. 
1821), reckoned by Southey the most important of 
his works. — A grandson, a second Timothy Dwight, 
bom in 1828, was in 18S6 elected president of Y r ale 
University, and was a member of the American 
committee for the revision of the English version of 
the Bible. 

Dwilia, the name of two important rivers of 
Russia. — (1) The Northern Dwina has its origin in 
the confluence of the Suchona and the Jug, two 


streams rising in tire south of the government of 
Vologda, and uniting in 60” 46' N. lat., 46° 20' E. 
long. The Dwina flows generally north-west 
through a flat country, to the Gulf of Archangel, 
which it enters by three principal mouths, of which 
only the easternmost is useful for navigation. The 
length of the Dwina is about 450 miles (with the 
Suchona, 760 ) ; its basin embraces over 140,000 sq. 
ni. Its chief tributaries are, on the left, the Yaga 
and Emza, and on the right the Pinega and the 
Vytchegda, the last having a course of some 625 
nules, 500 being navigable. The volume of water 
poured down by this main tributary increases the 
breadth of the Dwina from about one-third to 
nearly two-tliirds of a mile ; near Archangel it 
widens to over four miles. The river is free from 
ice from May to October, and is a valuable channel 
of inland trade. Its waters also are rich in fish. — 
(2) The Western Dwina (Ger. Dima) rises in the 
government of Tver, not far from the sources of the 
Volga and the Dnieper, and flows at first WSW. in 
a course almost parallel to the latter stream. From 
Vitebsk it flows WNW. to the Gulf of Riga, which 
it enters after a course of about 580 miles, navigable 
from the continence of the Media downwards, 
although the numerous shallows and rapids greatly 
impede traffic. Its basin is estimated at 32,850 
sq. m. ; its average depth of 26 feet at Riga is 
increased to about 40, and its breadth of 1400-2400 
feet is extended in some places to a mile during the 
heavy spring floods which overflow wide tracts of 
the low-lying lands on either bank. The Western 
Dwina is connected with the Dnieper, and so with 
the Black Sea by the Beresina Canal, and by other 
canal systems with the Caspian Sea, and with the 
Neva and Gulf of Finland, &c. 

Dyaks, or Dayaks, is the Malay name for 
the race who constitute the bulk of the aboriginal 
population of Borneo, divided into innumerable 
tribes, differing pretty widely in language, customs, 
and degrees of savageness. Physically they closely 
resemble the Malays, to whom they are doubtles's 
akin, but are somewhat taller ; they are intelligent, 
hospitable, and unsuspicious, and greatly excel the 
Malays in truthfulness and honesty. Many of the 
dialects spoken by them are little known ; but they 
seem all to fall into some five great geographical 
groups. The coast tribes have adopted many 
Malay words, and some have completely adopted 
the Malay speech. Even the most uncivilised 
tribes have many ingenious arts and industries, 
weave cloth, make excellent steel weapons, ancl 
erect most serviceable suspension bridges with 
bamboo poles and withes. Their chief weapon is 
the Blowpipe (q.v.), not the bow. The barbarous 
custom of systematic ‘ head-hunting ’ is dying out, 
though the heads of enemies are still cherished 
trophies of the warrior. The Sea-Dyaks were long 
famous as untamable pirates. See Borneo. 

Dyce, Alexander, a great English critic, was 
born at Edinburgh, 30th June 1798. He spent 
part of his boyhood at Aberdeen, and had his 
education at the Edinburgh High School, and 
Exeter College, Oxford, where he graduated B.A. 
in 1819. He took orders, but soon abandoned the 
clerical calling to settle in London as a busy man 
of letters. His name will never be forgotten for the 
rare combination of learning, patience, and sagacity 
in his great editions of the dramatists, Peele (1S2S- 
39), Webster (1S30; new ed. 1857), Greene (1831; 
in one vol. with Peele, 1858), Shirley (a completion 
of Gifford’s ed. 1833), Middleton (1840), Beaumont 
and Fletcher (1843-46), Marlowe (1850; new ed. 

I SGI ), and Ford (a revised ed. of Gifford’s, 1869). 
His edition of Shakespeare (9 vols. 1S57 ; new ed. 
1S64-67) is not yet superseded. Besides these he 
edited between 1S31 and 1S35 the poems of Shake- 
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speare, Pope, Akenside,' and Beattie, for Pickering’s 
Akline Edition of the Poets. Other works were 
his edition of Bichard Bentley’s works (1836-38), 
of Skelton’s works ( 1843 ), ancl his Recollections of 
the Table-talk of Samuel Rogers (1856). He edited 
for the Camden, Percy, and Shakespeare societies, 
and was one of the severest assailants of Payne 
Collier’s Shakespeare vagaries, an act of duty which 
ended an old friendship. Dyce died -15th May 
1S69, Bequeathing his line library to South Ken- 
sington Museum. 

Dyce, William, E.A., painter, was born at 
Aberdeen in 1806, and at 16 graduated M.A. of 
Marischal College. After acquiring the rudiments 
of his art-education he went in 1825 to Rome, where 
he developed a tendency towards early Italian or 
Pre-Raphaelite art. In 1830 he settled in Edin- 
burgh, where, besides painting portraits, he con- 
tributed largely to the exhibitions. In 1837 he 
was appointed master of the ‘ Trustees’ Academy ; ’ 
and eighteen months later he left for London, 
where he held various appointments in connection 
with the New School of Design at Somerset House. 
In 1844 lie was appointed professor of Fine Arts in 
King’s College, London. He was oue of the artists 
selected to decorate the Palace of Westminster 
and the House of Lords, and at Osborne House 
several works in fresco were executed by him. 
Dyce was elected an A.R.A. in 1844, an It. A. 
in 184S. The following are some of the works he 
exhibited in the Royal Academy : ‘ King Joash 
shooting the Arrow of Deliverance,’ a ‘ Madonna 
and Child ’ ( 1846), a ‘Meeting of Jacob and Rachel’ 
(1850), ‘Christabel’ (1855)., ‘The Good Shepherd’ 
(1856), ‘Neptune assigning to Britannia the 
Empire of the Sea’ — a study for a fresco at Osborne 
(1857), ‘St John leading Home his Adopted 
Mother,’ ‘ The Man of Sorrows ’ (1860), and' 1 George 
Herbert at Bemerton’ (1861). Dyce was a man 
of singularly wide culture, and an accomplished 
musician. In 1842-43 he published a sumptuous 
edition of the Prayer-book, with a dissertation on 
Plain-chaunt , and its use in the English service. 
He died at Streatham, 14th February 1864. 

Dyck, Sir Anthony Van. See Van Dyck. 

Dyeing is the art of imparting colours to textile 
and other materials, such as cotton, silk, wool, and 
leather. It has been practised among eastern 
nations from time immemorial ; and in the Old 
Testament, we read of the purple-dyed vest- 
ments of the high-priests, of linen cloths dyed 
blue, purple, ana scarlet, and of rams’ skins 
dyed red. The famous Tyrian purple, obtained 
from one or two species of shell-fish, is believed to 
have been discovered by an inhabitant of Tyre 
fifteen hundred years B.C. ; afterwards this purple 
became the badge of royalty, and cloth dyeu with 
it commanded a princely price. Purple of various 
shades was dyed not only at Tyre, but at Tarsus, 
Alexandria, and other places on the shores of the 
Mediterranean, though other colours were of course 
employed. The Egyptians, Greeks, and Romans, 
practised the art of dyeing. There is an ancient 
Roman dyer’s workshop with its apparatus to be 
seen among the ruins of Pompeii. Gradually the 
art became more and more widespread as civilisa- 
tion advanced. In earlier times, dyeing was 
much more extensively followed as a domestic 
art than it is at present, but in some outlying 
parts of Europe and even in the Highlands of 
Scotland, the colours imparted to home-made 
fabrics are still to some extent obtained from 
native vegetable dyes. Man y of the ordinary dye- 
stuffs and dyeing agents have been used in England 
for more than four centuries, and to these America 
added cochineal, as well as some important dye : 
woods and barks. Dyeing, with colours obtained 


from natural products had reached a high state of 
perfection when Perkin, in 1S56, introduced the 
first of the coal-tar colours. Since that date the 
progress of artificial colour making has been so 
rapid, and the application of the new dyes made 
so simple, that it now seems doubtful whether 
many of the older dyestuffs and processes can 
continue much longer in use. The experience 
acquired in dyeing with any colouring material 
must not be undervalued on account of its partial 
disuse ; and some illustrations, though of less 
practical importance than they were lately, may 
here be given, in describing the general principles 
of dyeing. 

Assuming that the textile material has been sub- 
jected to the cleansing and whitening operations 
described under Bleaching ; that the water is soft 
and clear, and the vessels free from rust and per- 
fectly clean, the next point to consider is the nature 
of the fibre. Very often if this is of animal origin, 
such as silk or wool, a simple immersion in a bath 
containing the colour will dye the fabric ; but colour 
so applied to a vegetable substance as cotton, linen, 
or jute, would be easily washed away. The fibre in 
the latter case requires some special preparation to 
make the dye adhere, and a mordant is employed 
for this purpose (see Calico-printing). Dior-, 
dants are usually mineral salts applied to the yam 
or cloth, so as to leave their bases in intimate con- 
tact with the fibre. A class of mineral colours may 
be fust described, as their production depends on 
simple reactions similar to those occurring in the 
use of mordants. One of these colours, chrome 
yellow, has been already noticed under Calico- 
printing. They are the result of an interchange 
of the bases and acids of two soluble salts in the 
material of the fibre, one of the new salts being 
soluble and readily washed out, the other insoluble 
and the substance having the colour. 

Prussian blue (q.v.) may be taken as an in- 
stance of this mode of dyeing. A bath to 
dye 7 lb. of silk is made up as follows : 10 
gallons water; 24 oz. nitrate of iron solution, 
specific gravity 1*6 ; 4 oz. stannous chloride. And 
another bath with 10 gallons water ; 6 oz. 
yellow prassiate of potash; 3 oz. sulphuric acid. 
The first bath has a temperature of 130° F. The 
silk is turned through it till it is thoroughly pene- 
trated with the liquor, then washed, arid trans- 
ferred to the second bath, which is also warm. 
The silk, without washing, is returned to the first 
bath, after which it is again washed and placed in 
the second bath. The first bath is now strengthened 
with 6 oz. of nitrate of iron and 2 oz. of stannous 
chloride, and the second bath with 3 oz. of sul- 
phuric acid and 2 oz. of yellow prussiate of potash. 
Once more the silk is returned to the first bath, 
washed, and transferred to the second bath. After 
this steep, it is wrong out and left for six hours, 
when it is washed, raised, and dried in the air. 

There are several things to be learned from this 
process. (1) The solutions must be dilute; (2) 
several operations are required to get an equal 
shade ; ( 3 ) an acid solution is necessary to prevent 
iron oxide from depositing on the cloth, and this 
is made more certain by strengthening it in the 
last dipping; and (4) time is given for any action 
of the air before the final washing is given to the 
dyed silk. These or similar matters require atten- 
tion in dyeing generally. 

Buff is produced on cotton by a bath of nitrate of 
iron, followed by one of dilute and clear lime-water, 
washing and drying. In this case peroxide of iron 
is left in the fibre, and forms the colouring material ; 
the nitrate of lime being readily soluble in water, 
washes out. This is an instance, however, in which 
the cloth has been mordanted as well as dyed, and 
if we wish to give it, say, a black or dark purple 
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colour, it only requires to be immersed in a bath of 
logwood. 

Supposing that in place of nitrate of iron we had 
used a solution of alum or other soluble salt of 
alumina, as the sulphate (alum cake)- or acetate 
(red liquor), we should have had the hydrate of 
alumina deposited in the fibre. As, however, this 
is simply white, the appearance of the cloth would 
not have altered ; but if placed in a logwood bath, 
a pink or red colour would be the result, the tint 
and depth varying with the strength of the solu- 
tions. In sucli a case the cloth is dyed with an 
alnminous mordant. 

The mordants most largely used are the salts of 
iron, alumina, and tin. Acetates and sulphates of 
both oxides of iron, as well as of alumina, and the 
two chlorides of tin and stannate of soda, form the 
greater portion of the materials employed. The 
method of using the acetates of iron and alumina 
as mordants has been given in Calico-printing. 
Suppose that cloth is impregnated with acetate of 
iron, which is a combination of the peroxide of iron 
with acetic acid. This oxide is a feeble base, and 
the acid is volatile. Consequently, when the cloth 
is placed in a hot chamber filled with moist air, the 
acetic acid is expelled, and the oxide of iron is left 
in the fibre, which is what the dyer requires. The 
application of the acetate of alumina as a mordant 
is explained in the same way. 

In the case of salts with non-volatile acids (nitrate 
of iron or sulphate of alumina, for example), lime- 
water, caustic soda, carbonate of soda, or similar 
bodies are used to precipitate the mordants in the 
material to be dyed, as in the instances given above. 
But in some kinds of dyeing the assistance of an 
alkali is not necessary to decompose the salt, as 
merely boiling it with the fibre is sufficient to 
separate the base and liberate the acid, the cloth 
retaining the former, and the latter adding to the 
acidity of the bath. If fresh alumina were added 
to the bath to combine with the liberated acid, 
the process could go on indefinitely, but when a 
certain amount of free acid has accumulated, the 
fibre ceases to effect the decomposition of the salt. 
In practice this is not the method followed, but a 
potash salt of an organic acid is added to the bath, 
the potash of which neutralises the strong mineral 
acid ; the weaker organic acid being set free, which 
has not the same power of preventing the absorp- 
tion of alumina by the fibre. Tartar or argol (im- 
pure acid tartrate of potash) is much used along 
with alum for wool-mordanting, and also in silk- 
dyeing with tin mordants. 

Several salts of tin are much used as mordants — 
the most important being stannous chloride or 
muriate of tin — also called ‘ tin salts ’ and ‘ tin 
crystals.’ Stannic chloride or perchloride of tin is 
likewise used, and a solution of the metal in 
hydrochloric and nitric acids, called ' tin spirits ’ 
and ‘ oxymuriate of tin,’ is in general use. The 
latter is a mixture of stannous and stannic salts, 
and requires very great care in its preparation. 
The salts of tin are decomposed readily by tiie 
fibre, and the tin spirits require to be used when 
freshly made, as deposits soon appear in the solu- 
tions. Stannate of soda is also much employed in 
dyeing. When the fibre is charged with it, the 
insoluble stannic acid is liberated with dilute 
. sulphuric acid. 

The mordants mentioned above are employed 
chiefly in cotton-dyeing with the vegetable dyes 
or the similar artificial alizarin colours. Wool and 
silk are not usually mordanted in the manner 
described, and the following observations apply to 
cotton and other vegetable fibre. The dye-baths or 
‘ dye-becks ’ have been noticed in Calico-printing. 
Often, in dyeing, copper boilers are used with an 
ordinary fireplace for heating them. The dyestuffs 


are used either in powder or raspings among the 
water, or their extracts are employed. The dve 
solutions are generally warm or boiling, and the 
goods immersed in them require to be kept in 
constant motion, or nearly so, to insure uniformity 
of absorption. 

Dyeing of Cotton . — The following is a brief out- 
line of the processes in use for a few important 
colours : 

Black is produced by steeping the goods in a 
decoction of sumac ; then passing them through a 
solution of acetate of iron. After washing, they are 
next passed through a decoction of logwood. 

Brown is usually obtained by passing the cloth 
through a decoction of cutch or Catechu (q.v.), and 
afterwards through a solution of bichromate of 
potash. Logwood, fustic, or any of the red colour- 
ing stuffs, can be afterwards added according to 
the shade of brown wanted. 

Purples and lilacs are got from logwood and 
alizarin with mixtures of non and alumina. With 
madder colours, reds and pinks are got by the use 
of alumina and tin. 

Reds are also got from various dyewoods, as 
sappan-wood, peach wood, barwood, &c., with tin or 
alumina, the cloth being first soaked in an astrin- 
gent, as sumac or gall-nuts. The coal-tar colours, 
safrauine, Ac., have almost entirely superseded 
these woods in the dyeing of reds. 

Yellow is got from fustic, quercitrin bark, Persian 
berries, Ac., with tin or alumina mordants. Better 
shades of yellow are now, however, produced by 
auramine and other coal-tar dyes. Blue colours 
are not obtained from the natural dyeing materials 
with the usual mordants, and green is produced 
by dyeing a yellow such as fustic over cloth 
already rendered blue. 

The production of Prussian blue on silk has been 
fully given, and the same method is applicable to 
cotton. For the dyeing of indigo blue, see Calico- 
printing. 

Turkey-red is a very bright and permanent colour 
on cotton, obtained till recently from madder, but 
now almost entirely from alizarin, by a special 
process in the treatment. An oil mordant, as it is 
termed, is employed in combination with the fibre. 
Formerly a coarse olive-oil was made into an emul- 
sion with a weak solution of crude pearl-ashes, 
through which the cloth was passed, then wrung out 
and hung up in a stove. The oil absorbs oxygen, and 
thickens into a varnish containing free fatty acids. 
The operation was repeated six or eight times. A 
Turkej T -red oil is now sold which is chiefly the oleic 
acid of castor-oil in combination with ammonia or 
soda, and of this oil the cloth requires only one or 
two applications. The cloth is also mordanted 
with alumina as usual, and then passed into the 
dye-bath, which is gradually raised to boiling. The 
bath may be charged with ground madder, natural 
alizarin, or the artificial product, and generally 
sumac or some substance containing tannin is 
added. The goods are brightened by boiling in 
soap solntion, and finally in a bath of tin spirits. 

In dyeing cotton with coal-tar colours (with the 
exception of the azo group), the goods are first 
mordanted by passing them through a solution of 
tannic acid, and then through one of tartar emetic; 
or they are first passed through a decoction of sumac, 
and afterwards through a solution of stannate of 
soda. The goods are usually put into the dye- 
beck in a cold state, and gradually raised to a heat 
of about 120° F. as the dyeing proceeds. With the 
azo group of colours (see below) no previous 
mordanting is required, but a little sulphate of 
soda or common salt is added to the dye-beck to 
make the colour go on more evenly. These azo 
colours are dyed at a boiling heat. The reds of 
this group are not very satisfactory on cotton. 
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Aniline black is produced on cotton yarn directly 
by the oxidation of aniline with bichromate of 
potash and hydrochloric acid. 

Dyeing of 'Wool . — This fibre absorbs both colours 
and mordants so much more readily than cotton, 
that for the most part the methods of dyeing it 
differ from those that have been described. Sul- 
phuric acid has little action on wool as compared 
with cotton, consequently many operations _ in 
wool-dyeing are conducted in acid solutions at high 
temperatures, where cotton would be destroyed. 
An instance of producing a Prussian blue on 
worsteds maybe given: ‘Worsted, 100 lb. Make 
cold solutions of 9 lb. red prussiate of potash, 
2A lb. tartaric acid, 2i lb. oxalic acid, and 2 lb. 
tin composition. Pour these together and add 
the mixture so produced to about 300 gallons of 
water at 100° F., and further add 12 lb. good oil 
of vitriol. Enter the goods, turn well, heat up 
slowly to the boiling-point, and boil for half 
an hour.’ 

Here it will be seen no salt with an iron base is 
present to form a Prussian blue, and consequently 
this constituent must be got from the decomposition 
of the red prussiate by the oil of vitriol, the wool 
absorbing the colour as it is formed. A blue pro- 
duced in the way already given for silk would be 
comparatively cheap, but none of the mineral 
colours obtained by the mutual interchange of 
acids and bases in the fibre are successful with 
wool. Wool is dyed to a much larger extent than 
either cotton or silk with dark colours, and for these 
logwood and the astringent dyes catechu, nut-galls, 
sumac, &c., are chiefly used along with indigo, 
alizarin, and fustic for special shades. The wool is 
first, as a rule, boiled with bichromate of potash, 
sulphate of copper, and oil of vitriol, then with the 
dyes— for instance : ‘ Black. For S3 lb. wool. Boil 
with 17 oz. each chromate, bluestone, and oil of 
vitriol for H hour. Dye in 22 lb. logwood and 
4 lb. fustic, boiling 1 hour.’ Sometimes the chrom- 
ate is mixed with tartar for the first treatment of 
the wool, with or without sulphuric acid. Woaded 
blacks are the best for woollen cloths. By this 
method the wool or cloth is first dyed in the 
indigo vat a light or medium shade. It is then dyed 
a chrome black by a process the same or similar to 
that just given in which bichromate of potash and 
logwood are the chief ingredients used. 

Generally when dyes on wool are required to 
stand milling (see Woollen Manufacture), the 
goods are first mordanted by boiling them for an 
hour in a solution of bichromate of potash and 
tartar. Brown, olive, drab, and similar colours 
are dyed with madder or alizarin, camwood, fustic, 
and logwood, in proportions varying with the shade 
required. 

until quite recently, the most important of the 
materials for dyeing wool, next to indigo, was 
cochineal. It gives with tin and alumina mor- 
dants very brilliant pinks, crimsons, and scarlets. 
To produce scarlet the cloth Is boiled in tin spirits 
— generally with addition of cream of tartar — until 
mordanted with stannic oxide, then washed and 
boiled in the ground cochineal till the solution gets 
colourless, that is, till all the dye is absorbed. A 
second boiling is given with cochineal mixed with 
a little more mordant and tartar. Benzidine reds 
are now replacing cochineal. 

With coal-tar dyes almost every conceivable 
colour can be obtained on wool. In most cases it 
is only necessary to add a little sulphate of soda 
and sulphuric acid to the dye-beck, no previous 
mordanting being necessary. Tin spirits and 
tartar brighten a number of the colours. 

In dyeing wool, alizarin blue solution is said to 
give beautiful deep blue shades, as fast as indigo to 
light and milling, and is regarded as a great success 


as a substitute for the natural dyeware ; artificial 
indigo is as yet too expensive a competitor.' 

Silk, when dyed dark colours, may be used with- 
out the same bleaching operations for the removal 
of the gum, required for brighter tints. The dyes 
and mordants for these are much the same as for 
wool, hut the "baths are usually hot soap solutions 
containing the dyes. Cochineal gives a poppy red 
with a tin or alumina mordant, and annotto in 
alkaline solution an orange yellow with the latter. 
Archil and safflower give violets and pinks without 
a mordant, but they are fugitive. 

Silk is dyed with the coal-tar colours by a simple 
immersion in a solution in water or, if necessary, in 
spirit. Usually the soap solution of the silk gum is 
taken, and tlie colour brightened by rinsing in acetic 
acid. ■ For the oxyazo dyes sulphuric acid is added 
to the bath. 

Dyestuffs. — The principles of the art of dyeing 
being already stated under the head of Dyeing, 
it is only necessary to notice here, in the first 
place, the more important of the older dyestuffs of 
commerce, and then to give some account of the 
remarkable group of artificial dyes known as the 
‘coal-tar colours.’ The first of these was intro- 
duced in 1836, and the number of them now in use 
is considerable. Still many of the older colouring 
materials to a large extent hold their ground, and 
it is by no means certain that they will ever be 
entirely displaced by purely chemically prepared 
dyes. Natural dyestuffs are chiefly products of 
the vegetable and animal kingdoms. 

Vegetable dyes are obtained from all parts of 
plants, such as the roots, the wood, the bark, the 
leaves, the flowers, and the seeds or fruits. That 
is to say, of certain plants one or other of these is 
the dye-yielding part, but sometimes the whole 
plant "is employed. The number of plants which 
yield colouring’materials such as could be applied 
in the tinctorial arts is very great, and if we in- 
clude those employed bv savage races, the number 
of these dyestuffs actually used is still large. Those, 
however, ’ which are well known are not very 
numerous. A fuller account of a few of the more 
important of those noticed below is given under 
their separate heads. 

Madder (q.v.), from the root of Rubia tinctorum, 
has been used for dyeing red and for producing, 
along with other dyes and with certain mordants, 
compound colours since ancient times. Until the 
discovery of a process of making artificial Alizarin 
(q.v.) — the chief colouring principle of madder — it 
was largely cultivated in the Levant, bladder, and 
not artificial alizarin, is still used for dyeing calico 
in Persia and some parts of India, but a compara- 
tively small quantity is now brought to western 
Europe. There are other two species of Rubia 
yielding dyes somewhat resembling madder which 
are employed in India. These are B. cordifolia and 
R. sik/.imensis, the dye from the former being 
called ‘ inanjit ’ or Indian madder. 

Garancine is a red dyestuff’ prepared by treating 
spent madder with sulphuric acid. It is of less 
importance now than formerly. 

Safflower, from the flower-heads of Carthamus 
tinctorins , yields both a red and a yellow dye, but 
it is only the former that is useful. The red, .or 
rather pink, is a beautiful, though not a permanent, 
colour applied to the dyeing of silk, and more spar- 
ingly to cotton. It is a costly material, and before 
the introduction of aniline colours, the cultivation 
of safflower was an important industry in India. 

Brazil-wood (q.v.), obtained from one or more 
species of Cresalpiriia, according to some authorities 
from C. braziliensis, according to others from G. 
cclnnnta. Peaclnvood and Lima-wood are probably 
mere varieties, and the colouring matter from all 
three is supposed to be identical. These red-woods. 
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as they are called, are chiefly used for cheap calico 
prints, and to some extent for dyeing silk. 

Archil (q.v.) and Cudbear (q.v.) are dyes prepared 
from lichens. The colouring principle in each 
appears to be the same, and in fact there is no 
essential difference between the two stuffs. Archil 
is of a purple colour, and is most useful, along with 
other colouring, matters, in the dyeing of wool 
various shades of brown and chocolate. 

Panama Crimson . — This dye is used by the 
natives of the Isthmus of Panama for dyeing their 
straw-liats a fine crimson tint, which is said to 
withstand in a remarkable manner the action of 
sun and rain. It is obtained from a vine, but is 
scarcely known in commerce. 

Chrysammic acid is a dve obtained by treating 
Aloes '( q.v. ) with nitric acid. From it a purple can 
be obtained on silk, black on wool, and pink on 
linen. It can be used with advantage along with 
aniline dyes. 

Banuood and Camwood (q.v.), which are pro- 
duced by the same tree, are employed in the 
ground state along with proper mordants for dye- 
ing wool quiet reds and reddish browns ; also for 
producing an imitation of Turkey-red on cotton. 
On wool the colours are permanent, but the dye on 
cotton is less so. 

Quercitron . — From ^lie bark of Qucrcus tinctoria 
a useful yellow dye is obtained. An extract of this 
bark called ‘flavine’ is used by woollen-dyers. 
Quercitron bark is most largely used as the yellow 
part in compound colours. 

Fustic (q.v.).— There are two dyestuffs called by 
this name ; the one is ‘young fustic,’ and the other 
‘old fustic.’ The latter is the produce of Morns 
tinctoria, a large tree growing in Central America, 
and is the more important. The wood of this tree 
is ground, or an extract of it is made, and used like 
quercitron bark in the dyeing of compound colours 
on wool and cotton, for which it furnishes the 
yellow part. 

Persian Berries, the fruit of Rhamnvs infcctorius, 
and perhaps other species. They are known also 
as Yellow Berries, French Berries, and Turkish 
Berries. The fruit is not much larger than a pea. 
The dye is employed for wool, but most largely in 
the printing of calico as the yellow part in such 
colours as green or orange. A decoction of the 
berries is made. The colour obtained is bright, but 
not very permanent. 

Turmeric, the root of Curcuma longa, a plant 
largely cultivated in South Asia. It is rich in 
yellow colouring matter, which is, however, very 
fugitive. It is one of the few dyes which will fix 
itself on vegetable fibre without the help of mor- 
dants. Turmeric Is largely used for colouring test- 
paper for chemical purposes, but its use as dye for 
textiles is falling off. 

Annatto or Arnotto (q.v.), a preparation from 
the seeds of Bixa orcllana. It produces a buff 
colour upon cotton, and a flesh colour upon silk, no 
mordants being required. The colours obtained 
from this dye are fugitive. The chief use of it is to 
improve the appearance of other dyed colours. 

Indigo (q.v.) is obtained from two or three 
species of Indigofera, chiefly I. tinctoria. The 
indigo-plant is found wild over most parts of 
India, but generally near places where it has been 
cultivated. In that country the plant is exten- 
sively grown, there being two sowings in the year. 
It is cut just as the flowers begin to appear. * The 
process of extracting the dye consists in steeping 
the plant for twelve hours, or rather more, in a vat 
with water, after which it is transferred to another 
vat where men agitate the liquid with sticks, 
thereby effecting the oxidation of the green colour- 
ing matter into blue particles of indigotin, which 
settle down as a sediment. This is next boiled for 


five hours and repeatedly passed through a strainer, 
by' which the dye-particles are separated. After 
drying, the dye is pressed into slabs 3b inches 
thick, from which the cubes of commerce are cut. 
For other plants from which indigo can be obtained, 
see Indigo. This dye is one of the oldest known, 
and is' still largely used for the dyeing of wool and 
cotton. See Calico-printing. 

Wood. — This is believed to be the blue dye with 
which the ancient Britons stained or coloured their 
skins. It is obtained from the leaves of the cruci- 
ferous plant I satis tinctoria, which has been long 
cultivated in Great Britain. In England woad is 
still used along with indigo in the dyeing of wool, 
but it is no longer employed in France or Ger- 
many. 

Logwood (q.v.). — This well-known dyestuff con- 
sists of the heart-wood of Hccmatoxylon campech- 
ianum, a tree indigenous to Central America. 
Applied in small quantity to textile materials, 
the colour which logwood gives to them is a fugi- 
tive blue. At some places on the Continent it 
is used along with a mordant containing a large 
proportion of alum to dye wool a blue colour. It is 
employed to some extent as the blue part of com- 
pound colours in the dyeing of cotton, but the chief 
use of logwood is in the production of different 
shades of black on cotton and wool, for which suit- 
able mordants are necessary. This dye stands best 
when applied in large quantities for dark colours. 

The following vegetable dyes are of some import- 
ance in India, a few of them being also used in 
Europe: Sappan-wood ( Cwsalpinia Sappan) yields 
a red colour; Sanders-wood ( Ptcrocarpus santa- 
liints), a pink ; Catechu ( q.v.) ( an extract of Acacia 
Catechu), browns, drabs, and grays; the roots of 
Morinda citrifolia, a useful red ; the twigs of 
Strobilanthcs JIaccidifolins, Assam indigo; the fruit- 
rind of the pomegranate ( Punica granatum), a 
yellow; and the powder called ‘kaniala,’ from the 
fruit of Mallotus iMlippincnsis (otherwise called 
Rottlcra tinctoria). 

Several plants, either indigenous or naturalised, 
in Great Britain yield dyes. Among others, weld, 
the stalks of Reseda lutcola, was used for dyeing 
yellow up to recent times. Dyer’s Broom ( Genista 
tinctoria) also yields a yellow colouring matter. 
From Rhamnvs catharticus and R. frangula green 
and yellow dyes are obtained. The cultivation 
of the common yellow bedstraw ( Galium verum) 
for red and yellow dyestuffs was at one time 
attempted. 

The following are the chief dyes derived from 
animal substances : 

Cochineal (q.v.), obtained from the insect Coccus 
cacti, is the most important red colouring matter 
for animal fibres. See above. 

Kcrmcs. — A colouring matter which, though not 
obtained from the same insect, is identical with 
cochineal. Several species of Coccus, of which the 
most common is C. ilicis, yield kermes. This dye- 
stuff is chiefly employed for dyeing woollens and 
leather in the countries of which the insect is a 
native — viz. Spain, Turkey, Morocco, and the south 
of France. 

Lac-dyc. — In the washing of stick-lac (see Lac), 
the colouring matter secreted by the lac insect 
( Coccus lacca) is dissolved in the water, and 
recovered by boiling down the washings. The red 
dye is then made up in the form of small cakes. 
Lac-dye usually produces duller red colours than 
cochineal, but from a pure extract of it the same, 
or very similar, colours are obtained. It is still 
used as a dye in India, but very little now in 
Europe. 

Murcxidc . — This beautiful and delicate purple 
dye, prepared by the action of dilute nitric acid 
upon uric acid and treatment of the product with 
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ammonia, was largely used in 1855 and 1850 for 
dyeing wool and silk, and for printing upon calico. 
The uric acid required for its production was got 
from guano. Murexide had only been tried for 
a year or two when its manufacture was rendered 
unprofitable by the introduction of aniline colours. 

The only mineral dyes of much importance are 
Prussian Blue and Chrome Yellow (q.v. ). The 
method of producing the former is given under 
Dyeing, and the latter under Calico-printing, 
where the purely pigment colours applied to cotton 
cloth, such as artificial ultramai-ine, are likewise 
noticed. 

Coal-tar Colours.— The dyes now manufactured 
from products obtained in the distillation of 
coal-tar are extremely numerous, and new ones are 
daily added to the list. With the exception of 
anthracene, from which artificial alizarin is pre- 
pared, the raw materials chiefly used are the 
naphtha or benzene and carbolic acid ; naphtha- 
lene, a crystalline solid body, has lately been com- 
ing much into use as well, more especially for 
ayes competing with ciJcilcnre.CL 1 . iTiVesir svrJsi&cfrces', 
although not constituting a large percentage of the 
tar, are more than sufficient in amount for any 
supply that could be required, the quantity of tar 
from the gas-works in Great Britain alone being 
nearly half a million tons per annum. The total 
annual value of these colours produced in England, 
Germany, and France is about £4,000,000. 

The rapid development of this industry is the 
result of the progress of organic chemistry, and 
these dyes can only be understood and classified 
from a chemical point of view. Leaving out artifi- 
cial alizarin amt indigo at present, these colours 
may be arranged in three divisions : ( 1 ) Aniline 
Dyes. — These are compound amines, bodies of 
the nature of bases. (2) Phenol Dyes. — These 
are derivatives of carbolic acid or phenol and 
similar chemical bodies, and have more or less 
acid properties. (3) Azo Dyes. — These are bodies 
containing azote or nitrogen connecting two groups, 
and may be neutral, but the groups may also be 
either of a basic or acid nature. 

1. Aniline Dyes. — The preparation and pro- 
perties of aniline have been described under that 
head. A base of the same series, tohiidine, and 
another from naphthalene, .are used along with it 
for certain colours. The method of preparation for 
all these bodies is nearly alike — viz. by the action 
of nascent hydrogen on the requisite nitro-com- 
pound and distillation of the product with soda. 
Iron filings and hydrochloric acid are generally 
taken to obtain the hydrogen. 

When a mixture of aniline and toluidine is heated 
with arsenic acid for several hours to a temperature 
of about 380° F. , a mass is left from which rosani- 
line is separated, the compounds of which chiefly 
form the aniline dyes. Stannic chloride can be 
used in place of arsenic acidj but the latter gives 
better results ; careful attention is required in the 
separation of ai-senic from the dyes. The residue 
after cooling is powdered and treated with boiling 
water, _ which dissolves arseniate and arsenite of 
rosaniline, and leaves a residue containing other 
colouring matters. When the solution has common 
salt mixed with it, double decomposition takes 
place, and the arsenical salts remain in solution, 
while rosaniline as hydrochloride is precipitated. 
This substance is not insoluble in water, but in water 
containing salt it is precipitated or 1 salted out.’ 

The mixture of bases treated, called ‘ aniline oil,’ 
combine with oxygen from the arsenic acid, which 
removes hydrogen in the form of water, the residues 
coalescing into the more complex molecule of the 
colouring matter. Another process — the one now 
chiefly used — for the preparation of rosaniline is 
heating aniline with mtrobenzine, protochloride of 


iron, and iron filings; in this case the oxygen is 
derived from the nitrobenzene. The residue is 
treated as in the previous process. The product is 
purified by crystallisation from water, and the 
hydrochloride of rosaniline so obtained is the colour 
magenta. 

Rosaniline itself is colourless, and crystallises in 
needles or plates. It separates from magenta on 
adding soda to its solution, not being very soluble 
in water ; it dissolves more readily in alcohol. It 
forms salts with acids, and these are the aniline red 
dyes. Magenta, or fuchsine, is chiefly hydrochloride, 
roseine the acetate, azaleine the nitrate, hut pure 
simple salts are not usually sold. The salts have 
usually a green metallic lustre, and red in thin 
plates'by transmitted light. The solutions have an 
intense crimson colour, and are not fluorescent. 

Rosaniline is accompanied, as usually manufac- 
tured, by an almost similar substance — pararosani- 
line. The difference is that of honiologues of the 
same series, and as pararosaniline is the lower, we 
shall use it in the following comparative formulre, 
showing the replacements producing the various 
colours. 

Methane (marsh-gas), Cff 4 , is the simplest of a 
series of hydrocarbons, and contains 1 atom of car- 
bon and 4 of hydrogen. The hydrogen atoms may 
be replaced one after another by various elements 
or compound groups. In chloroform 3 are replaced 
by chlorine, giving the formula CHC1 3 ; and if this 
body, under certain conditions, acts on benzene, 
C (i H n , we get hydrochloric acid and a hydrocarbon 
named tri-phenyl-methane. 

CHClj + 3C c H c = C(C 6 H 5 ) 3 H + 3HC1. 

The substitution products, or their compounds, 
derived from this hydrocarbon are the various 
aniline dyes. 

By treating tri-phenyl-methane in the same 
manner as benzene is treated to get aniline, we get 
a tri-amido base termed paraleticaniline. By the 
addition of an atom of oxygen to this body we get 
pararosaniline, which by solution in acids, as already 
stated, forms the aniline reds. The following are 
the respective formulas : 

Tri-plicnyl-inetliane. Paralcucanilinc. Pararosaniline. 

,c ® «&*& . c;h , nh: 


In. 


fC c H 4 -NH ? 
c l CJI'-NIR p | C c II 4 - _ 
C ri If 4 -NH„ C, ; HvNHo 


Aniline Blue . — When the hydrogen atoms in the 
amido groups (NH„) become replaced in pararosani- 
line by phenyl, Cr,ff 5 , methyl, CH 3 , ethyl, CJI 5 , or 
similar groups, the aniline blue colours are pro- 
duced. The ordinary spirit soluble blue has an 
atom in each of the amido groups replaced by 
phenyl, and is the hydrochloride of triphenylated 
pararosaniline, and has the following formula : 


C c H 4 N 


:& h 5 
- c«h 5 


c i; irn _ h 

GH.N - GlL-IICl. 


This blue is obtained by heating rosaniline to a 
high temperature with a large excess of aniline 
along with some benzoic acid— the action of which 
is not understood. Ammonia is formed during the 
operation, and escapes along with the excess of 
aniline, which is distilled off. When the action 
ceases, the product is cooled, and excess of hydro- 
chloric acid added, which forms an insoluble com- 
pound of the base, giving, when washed and dried, 
the spirit blue. 

It will be seen by the formula that there are still 
two free atoms of hydrogen in the amido groups. 
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These can he substituted by methyl ov ethyl, and 
blues of a purer shade obtained. All the varieties 
are only soluble in spirit, and to a small extent ; 
they give very pure blue colours. 

Soluble Blue. — The spirit blue, so called from 
being insoluble in water, is to a large extent con- 
verted into a compound soluble in water, termed 
‘ soluble blue,’ thereby giving it a much wider 
range in its application. The compound is a sul- 
phonic acid salt, and is prepared in the usual 
manner by mixing with sulphuric acid, gently 
warming, and after a time pouring the mixture 
into cold water, in which the free acid is insoluble. 
After washing, it is cautiously dissolved in soda 
solution, and salted out. It is then dried gently, 
forming a brownish cake. It dissolves readily in 
water. This is monosulphonate of the dye, and 
called alkali blue. 

Water Bine or Cotton Blue is a trisulphonate, 
and is prepared by longer heating at a temperature 
a little over 212° F. The excess of sulphuric acid 
used is separated from the solution by milk of lime, 
this sulphonic acid being soluble in water. It is 
converted into a soda or ammonia salt. 

Methyl Violet. — If five of the anrido-hydrogen 
atoms in rosaniline are substituted by methyl, this 
colour is produced. The methyl groups are substi- 
tuted in the aniline, and the process of oxidation is 
then nearly the same as in the preparation of 
magenta. Pure di-methyl-aniline is treated with 
chloride of copper, and some common salt is used 
to moderate the action. After the mass is cold it 
is carefully treated with water, to form a strong 
solution of the salt, in which the colour is insoluble. 
After the salt is carefully drained off, the colour is 
dissolved in water and any copper removed by sul- 
phuretted hydrogen. The salt or form in which 
this colour is sola is often a double chloride of the 
colour base with chloride of zinc, which is crystal- 
line. The double zinc salts are frequently used for 
a similar purpose, as they crystallise readily, giving 
,tlie product a definite form and appearance, and the 
oxide of zinc is readily soluble in acids and in caustic 
alkalies, and having no colour does not interfere 
with the dyes. 

Bcnzyl-rosanilmc Violet. — The methyl groups in 
the violet described can be replaced by heating the 
colour with the chloride of benzyl, a body prepared 
with toluidine, the benzyl group, C-H 7 , producing 
a bluer colour. 

Malachite Green. — This is a colour belonging to 
a class having only two amido groups in tri-phenyl- 
methane. The formula will best illustrate its 
structure. That of brilliant green is also given. 


The formula will best illustrate its 
That of brilliant green is also given. 
Malachite Green. - Brilliant Green. 

rC 6 H 5 - f C,;H 5 

C J C, ; HyN(CH 3 ), J C 6 H 4 -N(G S H 5 ) S 

°|C ( fl 4 -N(CH3 ) 2 °ic fi H 4 -N(C 2 H 5 ) 2 


In malachite green 4 hydrogen atoms are replaced 
in the amido groups by methyl, and in brilliant 
green by ethyl. These colours are chiefly sold as 
zinc double salts or oxalates. They generally have 
a rich metallic lustre, and are readily soluble in 
- water. 

Helvetia green and others are sulphonic acid 
derivatives of these colouring matters. 

2. Phenol Dyes. — When the hydrogen atoms of 
benzene are replaced by hydroxyl, OH, bodies of 
an acid or semi-acid kind are formed, called phenols. 
These are mono-acid, di-acid, &c., according to the 
number of hydrogen atoms substituted. This is 
seen in the following formuke : 

Benzene C 6 H 6 ; 

Phenol, carbolic acid C e H 5 (HO ) ; 

Itesorcin, di-hydroxyl-benzene. . G 6 H 4 ( HO )„ ; 

Pyrogallic acid C 6 H 3 (HO ) 3 . 


Naphthalene yields the most important bodies of 
this class, called naphthols. A general method for 
their preparation is to melt the sulphonic acid of 
the hydrocarbons with caustic soda, and add to the 
solution of the residue an excess of hydrochloric 
acid, which separates the phenol. 

Some of the important yellow dyes are nitro com- 
pounds of these bodies. They are got by cautiously 
mixing the phenols with strong nitric acid, and 
generally finishing with the aid of heat. Practi- 
cally better results are got by first forming the 
sulphonic acid. 

Picric Acid is tri-nitro-phenol. Its formula 
is C 6 H 2 (NO ; ) 3 OH. It is sparingly soluble in 
water, to which it gives an intensely bitter taste, 
recognisable in fibres which have been dyed with 
it. It crystallises in thin yellow laniinre. The 
salts form fine crystals, and are more or less 
explosive. 

Naphthol Yellow , Martins' Yellow. — This is di- 
nitro-naplithol, and was the first colour of value 
made from naphthalene. It is insoluble in water, 
but gives fine yellow or orange coloured salts, 
crystalline and soluble in water. They closely 
resemble the jncrates. A sulphonic acid of this 
yellow is also used as a dye. 

Bosolic Acid, Aurin. — If tri-phenyl-methane con- 
tained phenol instead of amine groups, as in rosani- 
line, it would represent these dyes. In fact, the 
rosolic acids and rosanilines are convertible into 
each other. These dyes are now of little import- 
ance in practice. 

Phthaleins. — These form a very important class 
of dye-yielding materials, and are formed by the 
union of phenols with the anhydride of phthalie 
acid. Phthalie anhydride is obtained from naph- 
thalene by first forming a chlorine addition product, 
and then oxidising with nitric acid. Crude phthalie 
acid so obtained is converted into water and the 
anhydride of phthalie acid (which is volatile) by 
heating. 

Gallein was the first discovered of these colours, 
and was produced by heating pyrogallic acid with 
the anhydride. It is chiefly made into cerulein. 

Ccrnlcin is obtained from gallein by heating with 
sulphuric acid to 400° F. till the colour changes 
to brownish-green, then, on cooling, mixing with a 
large quantity' of cold water. The treatment has 
removed an atom of water. The cerulein forms a 
blackish powder. It is insoluble in water, but dis- 
solves in alkalies with a beautiful green colour. 

Fluorescein, Eosin. — This is the resorcin phtha- 
lein, and is prepared by heating the materials to 
400° F. till water ceases to be given oft'. The 
mass remaining is fluorescein. From the remark- 
able fluorescence of its compounds it derives its 
name, and an alkaline solution of it is taken as 
a striking example of this phenomenon. It is 
slightly' soluble in water, with a yellow colour, and 
in the dry state is a reddish crystalline powder. 

Fluorescein itself is scarcely 7 used as a dye. But 
when part of its hydrogen is substituted by 7 bromine, 
chlorine, or iodine, the beautiful dy 7 es called cosins 
are formed. The tetrabrominated eosin, or rather 
its potash salt, has been most largely used. It 
forms red crystals with yellowish-green reflections. 
The solutions are rose-coloured with intense green 
fluorescence. One of the most beautiful colours of 
this group is the replacement by 2 chlorine and 
4 iodine atoms, called phloxine. Methyl and ethyl 
ethers of tliis body 7 are also dy 7 estufls. 

3. Azo Dyes. — The first section of the coal-tar 
colours consisted of aniline and_ similar bodies 
coalesced into more complex basic forms. The 
second of phenols, xvith substitutions yielding acid 
compounds. The third section, now to be con- 
sidered, in its simplest form is neutral, but by- 
reactions with amines (bases) or phenols (acids) 
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can produce colouring bodies with the chemical 
properties of either of the other sections. This 
class is obtained by a reducing action on nitro 
compounds, leaving two residues in combination 
by the mutual affinity of the nitrogen atoms — 
hence the name, from azote (nitrogen). The. con- 
struction will be understood from the following 
equation : 

Nitrobenzene. Azobenzene. 

'2C 0 H 5 NO 2 + 4 IE = 4ELO + C 6 H 5 NNC G H 6 . 
We have here, it will be seen, simple phenyl groups 
combined with two nitrogen atoms, and from the 
absence of amido or hydroxyl groups, the substance 
is neither basic nor acid, if in place of nitroben- 
zene a nitro derivative of a diflerent hydrocarbon 
had been taken, a corresponding azo compound 
would have been produced. The principal develop- 
ment of the coal-tar colours of late years has been 
connected with this reaction. It can be seen that 
by manipulating the hydrocarbon groups with 
amido and hydroxyl groups as with the bodies in 
the other sections of the colours, any number of azo 
dyes may be obtained. 

"Most of these dyes from benzene and the lower 
members of its series are yellow or brown, but 
when hydrocarbons with more carbon atoms are 
used, such as cyrnol and naphthalene, reds and 
blues are produced ; some of the scarlets having 
almost displaced the colour's from cochineal. 

Bismark Brown, Phenylcne Brown, <Dc. — This is 
an example of a colour with amido derivatives, and 
is selected as being the first of the azo colours 
having a manufacturing success. It is prepared by 
the action of nitrous acid on the di-amine of pheny- 
lene. The reaction is shown in the equation : 

2C 6 H 4 (NHo)„ + HNOo = 2IEO + 
NH S -C 6 H 4 NNC 6 H 3 2( MIL). 

These colours are very easily prepared ; as anile the 
colour precipitates when its components are brought 
together. Besides the dyeing of cotton and wool, 
this colour is much used for dyeing leather. It is 
used as the hydrochloride, a dark powder. 

Fast Yellow is the potassium salt of a sulplionic 
acid. Its constinction is seen by the formula : 

KS0 3 'C 6 H 4 NNC 6 H 4 'NH„. 

Oxyazo dyes are prepared with phenols, and have 
become the most important of the coal-tar colours. 
They are nearly all sulplionic acid compounds, and 
used in the form of soda salts of these acids. The 
yellow and orange colours are sold as Tropmolius ; 
fast red, Roccellin ; claret red, Bordeaux ; scarlets, 
Biebricli, Crociiin, &c. An example may be given 
of the composition of one of these colours, first 
known as Meister’s scarlet, now sold as scarlet G : 

C s H 3 ( CH 3 )»NNCioH 4 ( OH ) ( HS0 3 )„. 

This dye is the sulplionic acid itself, but usually an 
alkaline salt is employed in the dyeing process, as 
the acids are more or less insoluble. A compound 
of the acids with alkaline bisulphites has lately 
been used with some snccess. 

The benzidine and allied colours recently intro- 
duced belong to the tetrazo group of the oxyazo 
dyes. These have the valuable property of dyeing 
cotton without a mordant. Almost any shade of 
blue, green, yellow, and red can be obtained from 
them. They stand scouring and milling, and are 
considered fast to light on wool; but some, at 
least, are not permanent on cotton. There exists 
a strong belief that the benzidine colours will be 
those most largely made from coal-tar products in 
the future since they are so simply applied. See 
Phenyl Compounds. 

Anthracene Dyes. — These are only a small 
group, and are regarded rather as artificial produc- 
tions of the natural colours of madder than coal-tar 


colours. Artificial alizarin is now, however, manu- 
factured on a large scale, and has almost completely 
taken the place of the natural product. In England 
it was first made in 1870. In the manufacture of 
these dyes anthracene is first converted into antlira- 
qninone by oxidation with solution containing 
chromic acid, and then into sulplionic acid, or 
rather sulplionic acids, for there are several formed. 
This requires fuming sulphuric acid, and a tempera- 
ture of 320° F. The acids are converted into soda 
salts, and may be separated by crystallisation. 
Mono-acid produces blue, di-acids more of the red 
and orange colours. 

The soda salts of the sulplionic acids are now 
mixed witli a small proportion of chlorate of potash, 
and heated under pressure with caustic soda to 
400° F. for twenty-four hours. Water is added 
in sufficient quantity to keep the soda liquid, and 
the mixture requires to be constantly stirred, or the 
materials would not come together. The mass 
obtained is ground and dissolved in water neu- 
tralised with hydrochloric acid, when the alizarin 
separates. It is filtered and pressed. 

Alizarin as soM contains three colouring matters 
— alizarin, giving blue ; anthrapurpurin, red ; and 
flavopurpunn, orange shades. They may all be 
produced separately from the diflerent sulplionic 
acids. Their properties as dyes are similar. 

Artificial Indigo. — There are two processes for 
preparing this material from coal-tar derivatives, 
and both are complicated ; see under Indigo. ' 

See Benedikt on Coal-tar Colours (1S8G), and Perkin 
on the same subject in the Journal of Chemical Industry 
(1885) ; Crookes on Dyeing and Tissue-printing (1882) ; 
O’Neill on Calico-printing, Dyeing, & c, (1878); and 
various articles in the Textile Manufacturer Journal. 

Dyer, Geohge, antiquary and scholar, was born 
in London, March 15, 1755 ; and educated first at 
Christ’s Hospital, and afterwards .at Emmanuel 
College, Cambridge, which he entered in 1774. He 
took his degree of B. A. in 1778. During the next 
fourteen years he was variously engaged, chiefly at 
Cambridge, as tutor and usher, but he finally 
settled in London in 1792. Here he devoted him- 
self principally to literature, and produced, among 
many works of less note, the History of the 
University and Colleges of Cambridge (1814), and 
Privileges of the University of Cambridge (1824). 
He also contributed largely to the New Monthly 
and Gentleman’s Magazine, made indexes, and cor- 
rected for the press. He contributed the original 
matter to Valpy’s classics, 141 volumes ( 1809-31 ), 
but became blind when his work was done. The 
incident of his walking into the New River and 
being nearly drowned is chronicled by Charles 
Lamb in his essay ‘Amicus Redivivus.’ He died 
in Clifford’s Inn, 2d March 1841. Dyer was a man 
of remarkable straightforwardness and honesty of 
character, qualities which are everywhere discern- 
ible in his works. He was destitute of humour, 
slovenly in dress and in his home surroundings. 

1 For integrity and single-heartedness,’ Lamb ranked 
him ‘among the best patterns of his species.’ He 
was also a poet, although now forgotten, and never 
famous. 

Dyer, John, an English poet, was bora about 
1700, near Llandilo, in Carmarthenshire, and 
educated at Westminster. On the death of 
his father, a solicitor, he abandoned law, and 
took to art, rambling over South Wales and the 
English country near. In 1727 he published his 
poem of Grongar Hill, remarkable for simplicity, 
warmth of feeling, and exquisite descriptions of 
natural scenery, which it was much more a merit 
for a man to see then than now. He next travelled 
in Italy, returned in bad health to publish a second 
poem, Ruins of Rome (1740), took orders, and 
became vicar of Cattliorpe in Leicestershire in 
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1741, which he exchatiged later for the Lincoln- 
shire livings of Belch ford, Coningsby, and Kirkby- 
on-Bain. He died in 1758. The year before his 
death he published The Fleece, an unpretentious 
didactic poem, which had the honour to be praised 
by Wordsworth in a sonnet. 

Dyer, Thomas Henry, an industrious archae- 
ologist and historian, born in London, May 4, 
1804. In early life he was engaged in the West 
India trade, but he ultimately devoted himself to 
literature, and qualified himself as an authority on 
classical antiquities by extensive travel on the 
Continent and prolonged study of the topography 
and antiquities of Rome, Pompeii, and Athens. In 
1865 he was made LL.D. by the university of 
St Andrews. His works are a Life of Calvin 
( 1850), History of Modern Europe (4 vols. 1861-64), 
History of the City of Rome (1865), History of the 
Kings of Rome ( 1867 ), Ruins of Pompeii ( 1866 ; 2d 
ed., substantially a new work, entitled Pompeii: 
its History, Buildings, and Antiquities, 1868), and 
Ancient Athens (1873), besides numerous articles in 
the Classical Museum and Dr Smith’s Dictionaries 
of Biography and Geography. He died at Bath, 
30th January 1888. 

Dyer’s Broom. See Broom. 

Dying Declaration. See Declaration. 

Dyke, or Diice, an artificial mound along the 
bank of a river or seashore, erected for the purpose 
of preventing inundation ; but dyke is also used in 
the sense of ditch, another form of the same word. 
Dykes or embankments, in some form or another, 
are in use in most low-lying countries, as in the 
English Fen Country and along the Lower Missis- 
sippi (q.v.). But the classical land of dykes is 
Holland, where as early as 10 b.c. the Roman com- 
mander Drusus made embankments. Besides the 
river-dykes, and those which help to keep the 
polders (see Polder) drained, the kingdom of the 
Netherlands possesses, where the shores are not 
defended by sand-dunes, no less than 1550 miles of 
sea-dykes, erected and maintained at enormous cost. 
One, the West-Kappel dyke, is 12,648 feet long, 
and 23 feet high, with a seaward slope of 300 feet ; it 
is protected by piles and stone- work, and has a road 
ancl a railway on its top. Great destruction has 
been brought about by the bursting of dykes in 
Holland ; sometimes the Dutch dykes have been 
deliberately broken down for military purposes, 
as when in 1574 the Prince of Orange raised the 
siege of Leyden by breaking down the dykes, flood- 
ing the country, and drowning many of the besieg- 
ing Spaniards. Recent illustrations of the fearful 
damage caused by the bursting of dykes are those 
which destroyed Szegedin, in Hungary, in 1879, 
and the flooding of a vast area in China by the 
inundation of the Hoang-ho in 1887. For various 
kinds of embankments, see Canal, Railway, 
Levee, Water-works, Haarlem, Bedford 
Level. 

Dykes and Veins. Igneous rocks which rise 
in even-sided, more or less vertical, wall-like sheets 
are called dykes, from the common Scotch word 
for a wall. The term vein is applied to the more 
irregular, winding, branching, and generally smaller 
intrusions. Dykes and veins are of common occur- 
rence in the cones of existing volcanoes, where 
they appear to have been injected chiefly from 
below. Occasionally, however, the rents occupied 
by dykes would seem to have been filled from 
above by an overflowing stream of lava. The 
crystalline rocks of which dykes are composed are 
of various kinds. In Scotland, where dykes are 
abundantly developed, the rock is chiefly some 
variety of basalt-rock. These basalt-dvkes vary 
in thickness from a foot or less up to 100 feet and 
more ; and in length, from apparently’ only’ a few 


y’ards up to many miles. Sometimes they cut across 
rocks which have yielded more readily’ than them- 
selves to the denuding agents, and hence they’ form 
prominent features in a landscape, stretching like 
great wall-like ■ ramparts across low-lying undulat- 
ing tracts ; when, on the other hand, they’ traverse 
strata which are less readily eroded than them- 
selves, they frequently form deep trench-like 
hollows. Sometimes they have come up along 
lines of faults ; but more frequently they appear 
simply to occupy great rents which are not accom- 
panied by any vertical displacement of strata. 
They’ generally run in approximately’ straight or 
gently’ undulating lines ; but occasionally they 
follow a more zigzag course. The rock of a dyke 
is usually’ jointed at right angles to its direction, 
and now and again this jointing gives rise to fine 
prismatic columns. In the centre of the dyke the 
rock is more markedly crystalline than towards 
the sides, where it is often compact, and its point 
of junction with the walls of the rent in which 
it lies are not infrequently' coated with a skin 
of volcanic glass. vesicular cavities frequently’ 
appear in the centre of a dy’ke, and finer pores are 
often distributed through the rock near the sides. 
As a rule, the strata are not much affected at 
their junction with a dyke — the alteration seldom 
extending beyond a foot or two. When the dyke, 
however, is very thick, say ' 100 feet or so, the 
adjoining rocks are often considerably baked — 
limestones being rendered crystalline, while coals 
are converted into a kind of coke, shales are porce- 
lainised, and sandstones changed into quartzite. 
Sometimes, too, the strata are much smashed and 
jumbled, and their fragments inclosed in the mar- 
ginal areas of the intrusive rock. 

In regions where fissure-eruptions have taken 
place, the dykes are often branching and irregularly’ 
ramifying — the rocks being traversed by’ a perfect 
network of dykes and veins, anastomosing with and 
crossing each - other at all angles. Good examples 
occur in the western islands of Scotland, the 
Faroe Islands, and Iceland. Veins are frequently’ 
very numerous in the neighbourhood of great 
masses of granite, from which, indeed, they’ pro- 
ceed. It is remarkable that the rock of such veins 
is frequently’ finer grained than the granite from 
which it comes, and often passes into quartz- 
porphy’ry or Felsite (q.v.). Granite itself is also 
very’ commonly’ traversed by’ peculiar dykes and 
veins, some of which are more coarsely’ crystalline, 
while others are finer grained, than the granite 
itself. These veins are so closely welded into the 
granite, their crystals indenting the surrounding 
rock, that it is obvious they’ were formed at a time 
when the granite was only’ partially’ consolidated. 
It seems probable that they’ were injected before 
the granite had quite solidified. They’ are known 
as ‘ contemporaneous ’ or ‘ segregation ’ veins ; but 
their precise mode of formation is still very obscure. 
Occasionally dykes of fragmental matter occur, as 
in the Sidlaw Hills, the hills of Ayrshire, and the 
Cheviots in Scotland. They’ have been observed 
.also in the Canary Islands. Such dykes vary in 
width from a foot or two' up to many’ yards. They’ 
seem only’ to occur in association with other 
volcanic rocks, and generally’ to indicate the 
proximity of some volcanic vent. The fragmental 
materials are angular, and form a breccia or 
agglomerate of volcanic rocks alone, or of these and 
various derivative rocks, hence they’ are termed 
agglomerate dykes. See IGNEOUS Rocks. 

Dykes, John Bacchus, composer, was bom at 
Hull, 10th March 1823, graduated at Cambridge, 
was ordained in 1S47, and was appointed precentor 
of Durham cathedral iri 1S49. In 1S61 he received 
the degree of Mus. Doc. from the university of 
Durham, and in 1862 was presented to the vicarage 
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of St Oswald’s in that city. An earnest High 
Churchman, he became involved in a controversy 
with Dr Barry, his diocesan. He died 22d January 
1876. Dr Dykes was a joint-editor of Hymns 
Ancient and Modern , and composed, besides many 
services and anthems, a number of hvmn-tunes, 
most of which are to he found in all English 
collections. Among these are ‘Lead, Kindly 
Light,’ ‘Nearer, my God, to Thee,’ and ‘Jesus, 
Lover of my Soul.’ 

Dymokc, the name of a Lincolnshire family 
who for nineteen generations held the office of 
Champion (q.v.) of England. 

Dynamics is the science which treats of viatter 
and motion. The term Mechanics (q.v.) has been, 
and still is, much employed to denote this science, 
hut its use in this way is not justifiable. Kine- 
matics , the science of motion — i.e. of space and 
time, does not take account of what moves, nor of 
what cause produces the motion. In dynamics, the 
nature of the moving body and the cause of its 
motion are both considered. The whole science 
is based upon Newton's Laws of Motion (q.v.), 
which are as follows ; ( 1 ) Every body continues in 
its state of rest or of uniform motion in a straight 
line, except in so far as it is compelled by force to 
change that state; (2) change of momentum is 
proportional to force, and takes place in the straight 
line in which the force acts ; ( 3 ) to every action 
there is always an equal and contrary reaction. 
Definitions of the principal terms used in the 
science are given below. 

The mass of a body — i.e. the quantity of matter 
which it contains, is proportional to its volume 
and density conjointly, the density being the 
quantity of matter contained in unit volume. If V 
be the velocity of a moving body, the mass of 
which is M, the quantity MV * is termed its 
momentum: and similarly, if A be the accelera- 
tion of velocity, MA is called the acceleration of 
momentum. The quantity I MV- (which represents 
the work done on a body of mass M, originally 
at rest, in order to produce in it the speed V) is 
called the kinetic energy of the body. 

Force is defined as any cause which alters a body’s 
state of rest or of uniform motion in a straight line. 
A force is measured (in accordance with Newton’s 
second law) by the momentum which it produces 
in unit time — i.e. by the quantity MA. It is com- 
pletely specified when its place of application, its 
direction, and its magnitude are given. Hence 
(and since every force produces its own change of 
momentum in a body quite independently of the 
action of other forces) forces are compounded and 
resolved in the same way as accelerations and 
velocities (see Velocity). A force does work 
when it moves a body in the direction in which it 
acts, and the work done is measured by the product 
of the force into the distance through which it 
moves the body ; or, as has been already remarked, 
by the kinetic energy produced. A pair of equal 
and oppositely directed forces acting so as to rotate 
a body about an axis is termed a couple, and the 
product of either of the forces into the distance be- 
tween their lines of action is called the moment of 
the couple. 

In many cases of motion the moving body, 
though of finite dimensions, may be treated as if 
it were a mere material particle. Thus there is 
the dynamics of a particle. This subject is further 
subdivided into statics and kinetics of a particle 
according as the particle is or is not in equilibrium 
under the forces. The condition for equilibrium is 
that the sum of the resolved parts of the forces in 
any direction is zero ; but, because of the tri-dimen- 
sional character of space, it is sufficient to show 
that the sums of the resolved, parts in any three 


non-coplanar directions are zero. "When motion 
occurs, three cases arise according as the motion of 
the particle (1) is limited to a given curve, (2) is 
limited to a given surface, or (3) is unlimited. 
Simple examples are those of particles (1) falling 
under the action of gravity, or sliding under gravity 
on a smooth or rough surface ; (2) projected at any 
inclination under gravity, or revolving around an 
attracting centre (in both these cases the surface to 
which the motion is confined is a plane). In all 
these cases, in accordance with the second law of 
motion, the resultant of the forces acting on the 
particle is equal to the acceleration of momentum ; 
and whenever two or more particles mutually in- 
fluence each other, the third law is required, in 
addition, to completely determine the motion. 
When two smooth spheres impinge upon one an- 
other, and remain in contact, their common speed 
is that of their Centre of Inertia (q.v.) before im- 
pact. If they separate again, the centre of inertia 
retains its previous motion, while the relative speed 
of separation is always a definite fraction (less than 
unity ) of the relative speed of approach. Thus the 
motions are determinate. 

A moving body, though it cannot always be con- 
sidered to be a inere particle, may often be regarded 
as rigid. We have thus the statics and kinetics of 
a rigid solid. The three necessary conditions for 
equilibrium of a particle are here insufficient, as 
the body may rotate. The other conditions 'ire 
that the sums of the moments of the forces about 
any three non-coplanar axes shall vanish. When 
the rigid body moves under the action of forces, it 
is sufficient to know the motion of the centre of 
mass (which is a case of kinetics of a particle), 
and the moments of inertia of the body about three 
non-coplanar axes through the centre of mass. 
The moment of inertia about any axis is the sum of 
the products of the mass of each particle of the 
body into the square of its least distance from the 
axis. When a body rotates about an axis, it is 
always possible to find a distance such that, if the 
whole mass-of the body were condensed at that dis- 
tance from the axis, its moment of inertia would 
be the same as that of the actual body. This 
distance is called the radius of gyration l The 
quantity MAR 2 , where R is this radius, A is the 
angular acceleration, and M is the mass, is the rate 
of increase of moment of momentum ; and, by the 
second law, this is equal to the moment of the 
resultant couple about the axis of rotation. 

The case of equilibrium of a flexible cord or chain 
is readily treated by means of the consideration 
that the difference ' of the horizontal parts of 
the tension at each end of any link is zero, 
while the difference of the vertical parts is equal 
to the weight of the link ; and at least one 
case of motion of a flexible cord can be treated 
by an elementary ’statical method- (see Wave). 
The subject of dynamics of an elastic solid is of 
great complexity. For a slight discussion of the 
more elementary parts, see Elasticity' and 
Rigidity'. 

Dynamite (Gr. dynamis, ‘strength’) is pro- 
duced by the admixture of nitro-glycerine with a 
siliceous infusorial earth known under the German 
name as kiesclgulir. Nitro-glycerine, which can be 
prepared in small quantities by dropping glycerine 
into a mixture of strong nitric and sulphuric acids, 
the temperature being kept as low as possible, was 
discovered by Sobrero in 1846, but it was not till 
nearly twenty years later that the experiments of 
Alfred Nobel, who combined it with the absorbent 
inert earth just mentioned, placed the new sub- 
stance on a basis of practical and commercial 
importance. 

Hoiv important were the results of Alfred Nobel’s 
investigations, and how extended an application in 
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industrial undertakings this class of explosive has 
obtained, may be judged from the fact that whereas 
about 1870 the total world’s output of dynamite 
was computed not to exceed 11 tons, in 1889 the 
annual production of nitro-glycerine compounds 
was reckoned to be no less than 12,000 tons. For 
the properties of nitro-glycerine, see that article. 

Kieselguhr is the mineral remains of a species of 
algrc (see Diatoms); the stem consisted chiefly of 
silica, and when the organic portions of the moss 
decayed, the tubular siliceous stem remained, 
retaining its shape. Beds of kieselguhr, under- 
lying peat, are found in many countries ; the 
principal formations in Europe being in Great 
Britain (especially Aberdeenshire — that of Skye 
not being sufficiently absorbent), Germany, and 
Norway. 

The raw kieselguhr, after calcination in a specially 
designed kiln to remove water and organic sub- 
stance, is ground and sifted, and finally contains 
about 98 per cent, of pure silica with traces of lime 
and iron. In the early days of dynamite many 
substances were employed for admixture with 
nitro-glycerine, such as charcoal, sawdust, brick- 
dust, paper, rags, &c., before kieselguhr was 
finally adopted. 

Dynamite, which has a reddish-brown colour, 
consists of 1 part of kieselguhr to 3 parts of nitro- 
glycerine, and has a specific gravity varying from 
1‘59 to 1'65. Dynamite burns with a yellowish 
flame, and in small quantities without danger ; but 
explodes with great violence when fired by a deto- 
nating fuse. The freezing-point is about 40° F., 
but this is liable to fluctuate. Like nitro-glycerine, 
dynamite is more difficult to explode when frozen. 
The time of explosion of a dynamite cartridge has 
been calculated to occupy only the 24,000th part of 
a second ; a fact which explains the violent nature 
of its action. Dynamite is much employed in break- 
ing up boulders and the heavier metal-castings, 
also in agricultural operations for removing the 
roots of trees. Under water it loses only 6 per 
cent, of its power, and is consequently greatly 
in requisition for subaqueous operations. Loose 
tamping, such as sand or water, is found to' be 
amply sufficient, and in many instances boreholes 
can be dispensed with altogether, the dynamite 
.being simply laid on the surface of the bodies to 
be blasted, and covered with sand or clay. For 
quarrying purposes, dynamite possesses too great 
shattering power, and gunpowder, though about 
double the quantity and some three times the 
number of boreholes are found necessary, is more 
generally employed. 

The principal dynamite-works in Great Britain 
are those founded by the Nobels at Ardeer, near 
Stevenston, Ayrshire, in 1873. The manufacture 
is carried on under the supervision of H.M. 
inspectors of explosives, who pay periodical visits, 
and test the raw materials, a system which, if 
adding to the cost of production, forms an authori- 
tative guarantee of the article produced. The 
various processes are carried on in isolated wooden 
buildings, about 20 yards from each other, and 
surrounded by massive banks of earth. Nitric and 
sulphuric acids having been mixed, the tempera- 
ture being maintained as low as possible by cold 
water and compressed air, the acids are run into 
a large leaden tank and further cooled, when 
glycerine is injected by means of compressed air. 
This process, being one of considerable danger, has 
to be closely watched ; but on Stli May 1S84 an 
explosion cost ten . women’s lives. The nitro- 
glycerine now formed is drawn off and washed in 
an alkaline solution to remove any acidity, and 
is then incorporated until the kieselguhr in the 
proportion of 1 to 3. Cartridges, about 1 inch to 
| inch diameter by 34 inches long, are then made 
166 


up by female labour, wrapped in vegetable parch- 
ment, and packed in boxes covered with water- 
proof oil-paper, with instructions and cautions 
printed on them in different languages. Govern- 
ment regulations, both as to the storage and trans- 
port of dynamite, are stringent and restrictive. 

For the pneumatic dynamite gun, patented by 
Mefford in 1883 and improved by Zalinski, see 
Cannon. It is rather an apparatus for discharg- 
ing torpedoes than a gun. The so-called * dynamite 
cruiser’ Vesuvius of the United States navy was 
built in 1888-S9 to carry three pneumatic guns. 
In 1888, too, a United States naval lieutenant 
invented a dynamite shell which can he dis- 
charged from any ordinary breech-loading gun, 
fired” with gunpowder. The shell is lined with 
asbestos cloth, and partitioned so as to contain a 
number of pellets of dynamite, each wrapped in 
paraffined paper. Dynamite has unhappily been 
turned effectively to merely destructive uses. At 
■Bremerhaven (q.v.) a dynamite infernal machine 
exploded prematurely in 1S75. In 1883-85, plotters 
belonging to extreme sections of Irish malcontents 
in America arranged a series of dynamite explosions 
intended to strike terror through the length and 
breadth of Great Britain. Those outrages include 
attempts to blow up the Glasgow gas-works, the 
Parliament House at Quebec ; and, in London, the 
Local Government Offices, four railway stations, 
Scotland Y aid ( the police headquarters ), and, on the 
same day, the House of Commons, Westminster 
Hall, and the Tower. They caused great destruc- 


atoms in trying from a boat to blow up London 
Bridge. Between January 1882 and November 
1885, twenty-five of their confederates were brought 
to justice, and sentenced, most of them to life 
imprisonment. 

Dynamo-electric Machines are machines 
for generating electric currents by means of the 
relative movement of conductors and magnets. 
Faraday discovered in 1831 that an electric current 
is induced in a conductor when it is moved across 
the pole of a magnet, so that it cuts the lines 
of magnetic force, or (more generally) whenever 
the number of these lines which passes through 
the circuit of the conductor is in any way varied. 
If, for example, a coil of wire, the ends of which 
are connected so that the whole forms a closed 
circuit, be suddenly withdrawn from the pole of a 
magnet, a transient electric current is induced in 
it, while the lines of magnetic force which proceed 
from the pole are ceasing to be present within the 
coil. If the coil be replaced, a current will again 
be induced, but in the contrary direction. Simi- 
larly, a transient current is induced if the coil 
be held at rest while the magnet is drawn away ; 
or, again, if the coil be turned round so that the 
direction of the lines of force through it becomes 
reversed, in which case the effect will be twice as 
great as before. Any movement which causes an 
alteration to take place in the amount of magnetic 
induction through the coil produces a transient 
current, the electromotive force of which is propor- 
tional to the rate at which this alteration takes 
place. The whole amount of electricity produced 
is the same whether the movement he fast or slow. 
When the movement is slow, the current lasts 
longer in proportion as its strength is less. To 
produce the movement requires an exertion of 
mechanical work, which finds its equivalent in the 
energy of the induced current. 

Faraday’s discovery was immediately followed 
by the invention of numerous forms of magneto- 
electric machines, as they were then called, in most 
of which a steel horseshoe magnet was made to ( 
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rotate over a pair of coils wound on a fixed arma- 
ture, or the armature and coils were made to rotate 
while the magnet was held fixed. Fig. 1 is an 
example of one of these early forms, in which the 

armature, BB, with 
4 ^, the bobbins, C, D, 
which consist of coils 
wound upon iron 
cores fixed to the 
armature, revolves in 
front of the magnet 
poles, N, S. In every 
half - revolution the 
lines of magnetic 
force through the 
bobbins have their 
direction reversed, 
and a series of tran- 
sient currents are 
consequently pro- 
duced in the coils. 
These pass to the 
external part of the 
circuit through the 
spring brushes, H, K, 
which make contact 
with a revolving col- 
lector, consisting of 
insulated metallic 
rings on the axle, to 
which the ends, in. 
Fig. L n, of the coils are 

attached. If m were 
always in contact with H, and n with K, it is 
obvious that each successive transient current 
would take the direction opposite to its predecessor 
— the direction of the current would alternate at 
every half-revolution. On the other hand, it is 
easy, by splitting the rings, to arrange the collector 
so that H is in contact with in for 
half a revolution, and then with n 
for the other half, while K is in con- 
tact first with n, and then with in, 
with the effect that the successive 
currents all have the same direction 
in the external portion of the circuit. 
The collector is then called a com- 
mutator. A common form of com- 
mutator is shown in fig. 2. 

An ideally simple form of dynamo 
Fig. 2. is represented diagrammatically in 
fig. 3, which represents a conductor 
consisting of a single loop of wire revolving in 
the magnetic field between the poles of a magnet, 
NS, so that at every half-revolution the lines, of 
force have their direction of passing through the 
loop reversed, and a series of transient currents is 
consequently induced in the loop. Here, again, a 

commutator is 
required if the 
currents are 
to have one 
continuous 
direction in the 
external portion 
of the circuit. 
In the .position 
sketched (by 
full lines), the 
side, a, of the rectangular loop is cutting the lines 
of force in one direction, and the side, b, is cutting 
them in the other, and both these movements are 
contributing to produce electromotive force in one 
direction round the loop; the other two sides (i.e. 
the front and the back) of the loop do not cut 
lines of force, and therefore do not contribute to 
the production of electromotive force. As the loop 
approaches tlie vertical position (shown by dotted 


lines), the component motion of the sides across 
the lines of magnetic force becomes reduced, and 
the electromotive force diminishes, till, at the 
vertical position, it disappears entirely, for there 
the sides of the loop aie moving (at the instant) 
along the lines of force. After that they' begin to 
cut the lines of force again, but in the reverse direc- 
tion, and an electromotive force opposite to the 
last begins to act, which reaches its maximum 
when the coil is again horizontal. The same varia- 
tions are repeated as the coil turns through the 
remaining half of its revolution. The strength of 
the current follows similar iluctuations, being deter- 
mined by the electromotive force and by the resist- 
ance of the circuit, including the resistance of the 
revolving loop itself. 

.The eii'ect of the revolving conductor in produc- 
ing electromotive force may be increased (1) by 
increasing the speed of rotation; (2) by forming 
the loop with more than one turn of wire so as to 
make a coil, the whole effect is then the sum of 
the effects due to the individual turns; (3) by 
strengthening the magnetic field. One very im- 
portant metliod of doing this is to furnish the 
revolving coil with an iron core, the effect of which 
is to increase the magnetic induction through the 
loop, aci oss the space from pole to pole, by provid- 
ing an easier path for the lines of magnetic force to 
cross this gap. In early dynamos the armature 
(as the revolving-piece is 
called ) fi equently consisted 
of a coil of many turns 
wound on an iron core, in 
the manner illustrated by 
fig. 4, which shows in sec- 
tion the simple shuttle- 
wound armature intro- 
duced by Siemens in 1856. -"fr 

The ends of the coil were 

brought to a commutator like that of fig. 2, anil 
the effect was to produce currents which were uni- 
form in direction. They were, however, very far 
from uniform in strength, varying from zero to a 
maximum twice in every revolution of the shaft. 

In the early dynamos permanent steel magnets 
were used to produce the field in which the arma- 
ture moved, but it was soon recognised that electro- 
magnets might be employed instead, and in 1863 
Mr Wilde intioduced a machine with large electro- 
magnets, which were excited by a small auxiliary 
armature revolving between the poles of a per- 
manent magnet. Before this it had been proposed 
in machines with permanent magnets to supple- 
ment the magnetism when the machine was in action, 
by having coils wound upon the magnets, and by 
allowing the current produced in the machine itself 
to pass through these coils. It was not till 1867, 
however, that it became known that steel magnets 
were wholly unnecessary, and that dynamos with 
electro-magnets might be made entirely self-excit- 
ing. Even when the cores of the electro-magnets 
are of soft iron, there is enough residual magnetism 
to initiate a feeble cuvrent; this develops more mag- 
netism, which in its turn develops more current, 
and so the process goes on until full magnetisation 
is reached. The principle of self-excitation was 
enunciated independently, and almost simultane- 
ously, by Wheatstone, Werner Siemens, and S. A. 
Varley ; it is now made use of in all except the 
smallest machines. The term ‘dynamo-electric’ 
was at first applied to distinguish those machines 
which were seif-exciting from ‘magneto-electric’ 
machines, which had permanent magnets to give 
the field ; but this distinction is no longer main- 
tained, and the name ‘ dynamo ’ is now used in the 
wider sense defined above. 

An extremely important step in the development 
of the dynamo was taken in 1870 by Gramme, who 





Fig. 3. 




DYNAMO-ELECTRIC MACHINES 


introduced a form of armature which, for the first 
time, gave a current not merely continuous in 
direction, hut also sensibly uniform in strength. 
The Gramme ring armature is shown diagram- 
matically in fig. 5. It consists of a ring-shaped 

iron core, re- 

volving in 

’ rS\\ ~A ) Tta the magnetic 

7/Na\\_J ///\X field, and 

7A\ having a 

series of coils, 

S 1 £> ■# ck-Cj J • N wound upon 

it. These 

\5/y1^Vv^/ ave i°i nec ^ t° 

V\ one another 1 

\Vy //e ' n a continu- 

ous series,' 
and also to 
Fig. 5. the insulated 

segments of 

a commutator, a, b, c, which revolves with the ring, 
and from which the current is taken by brushes, 
H, K, Consider now the action of the field in pro- 
ducing electromotive force in any one of the coils, 
such as A. Near the place in which it is sketched, 
the coil A is moving in a direction parallel, or 
nearly parallel, to the lines of force, and, therefore, 
is having little or no electromotive force induced in 
it. But by the time the ring has made half a 
revolution, the same coil will have the lines of force 
within it reversed. Between these two positions, 
therefore, there must have been a generation of 
electromotive force, and this will in fact be going 
on most actively half-way between the two places. 
The coil C is at present the most active contributor 
of electromotive force, but B and D, the coils lying 
in front pf and behind it, are also contributing a 
share, and the whole electromotive force between 
A and E, so far as that side of the ring is con- 
cerned, will be the sum of the several effects due to 
all the coils from A to E. A little consideration will 
show that the same action is going on on the other 
side of the ring, so that if the brushes be applied at 
« and e they will take off to the external portion of 
the circuit a current, half of which is contributed 
by one side, and half by the other side of the ring, 
the two sides acting like two groups of battery cells 
arranged in parallel and of equal resistance and 
equal -electromotive force. The whole electromotive 
force in the armature is the same as that produced 
by the coils on one side alone, but the internal 
resistance' is halved by the division of the current be- 
tween the two sides. In actual Gramme armatures, 
the number of coils on the ring is very much greater 
than the number shown in the sketch, and each 
brush is made wide enough where it presses on the 
commutator to touch two of the segments at once. 
Hence the current is never interrupted, and the 
fluctuations in its strength, which occur as one 
segment passes out of contact and another comes 
in, may be made almost indefinitely small. As 
each coil passes, it is for the instant short-circuited 
through the brush, and this would give rise to a 
waste of energy in the coil and to sparking at the 
brushes, were it not that the blushes are set to 
bear on the commutator at the points where the 
development of electromotive force, in the corre- 
sponding pair of coils is a minimum. These 
neutral points, as they are called, are not exactly 
midway between S and N, but are in advance of 
that position in consequence of the magnetic field 
within the ring being distorted through the action 
of the currents in the armature coils. Hence the 
brushes require to have what is called ‘ lead,’ and 
this lead has in general to be adjusted whenever 
the output of the machine is considerably varied, 
more lead being needed if it happen that the arma- 


ture current is increased while the field magnets 
remain of constant, or nearly constant, strength. 
The adjustment of the brashes is a matter of much 
practical importance in the management of a 
dynamo, for the sparking to which faulty adjust- 
ment gives rise speedily wears away the commu- 
tator bars as well as the' brashes themselves. 

A small practical Gramme dynamo of an early 
form is shown in fig. G. In this example two field- 
magnets conspire to produce a north pole at N, 
and other two to produce a south pole at S. The 



commutator is a series of copper bars mounted on 
an insulating hub fixed to the shaft, and separated 
from one another by thin stripes of mica or other 
insulating material ; these bars have radial pro- 
jections, which are soldered to the junctions of 
successive armature coils. Each brush consists of 
a flat bundle of copper wires pressed lightly against 
the commutator uy a spring. The core of the 
armature is a ring made up of many turns of soft 
iron wire, on which insulated copper wire is wound 
to form the coils. It is essential that the core of 
the armature should not be solid, for in that case 
currents would be developed in the substance of 
the moving iron itself to such an extent as very 
seriously to impair the efficiency of the machine. 
Hence the core of dynamo armatures is always 
subdivided, by being made up either of wire, or 
more usually of thin plates more or less carefully 
insulated from one another. Fig. 7 shows the 



armature of a small Gramme dynamo, removed 
from its place between the pole-pieces. 

Two years after the introduction of the rmg 
armature by Gramme, it was shown by Von Hefner 
Alteneck that the Siemens armature (fig. i) might 
be modified so that it also should give continuous 
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currents of practically constant strength. In the 
original Siemens armature there was but one coil, 
all wound parallel to one plane, and the current 
fluctuated from nothing to a maximum in every 
half -re volution. In the modified form the coil is 
divided into many parts, which are wound over 
the same core, hut in a series of different planes, 
the plane of each successive coil being a little 
inclined to the plane of the coil before it. The 
coils are all joined in series, and their junctions are 
connected to the bars of a commutator just as in 
the Gramme ring. The Siemens-Alteneck or drum 
armature may, in fact, be compared to a Grainme 
armature, in which the coils, instead of being 
wound on successive portions of a ring, are ail 
wound on one piece of core, preserving, however, 
the angular position they would have in the ring. 
Their action depends on their angular motion, and 
is therefore the same in both cases. As the drum 
revolves, that coil which is passing the neutral 
plane (viz. the plane perpendicular to the lines of 
force ) is for the moment inoperative, and the brashes 
are set to touch those bars of the commutator 
that are connected with it. The other coils are 
more or less operative, the most active contributor 
of electromotive force being that one which is for 
the moment perpendicular to the neutral plane. 
The electrical effects in drum and in ring armatures 
are the same. Nearly all continuous current 
dynamos have one or * the other ; most makers 
prefer the ring type, mainly from considerations of 
convenience in construction ; but the drum type 
holds its place in some of the best modern 
machines. 

An important element in the classification of 
dynamos is the manner in which magnetism is 
induced in the field-magnets. These may of course 
be excited from an independent source of electri- 
city ; but when the machine is self-exciting, there 
are three important .alternative methods. In the 
early machines the coils on the field-magnets were 
connected in series with the external part of the cir- 
cuit, and consequently the whole current produced 
by the machine passed through both. This arrange- 
ment is distinguished as series winding, and is 
shown diagrammatically in fig. 8. It was first 
pointed out by 'Wheatstone, in 1867, that the 
magnet coils, instead of being put in series with 
the external conductor, might be arranged as a 
shunt to it, thereby forming an alternative path 
through which a portion only of the current would 



pass. In this arrangement, which is called shunt 
winding (fig. 9), the magnet coils consist of many 
turns of comparatively fine wire, so that they may 
not divert an excessive quantity of current from the 
external circuit. Finally, in compound winding 


(fig. 10) the two previous methods are combined. 
The field-magnets are wound with two coils; one 
of these (which is short and thick) is connected in 
series with the external circuit, and the other 
(which is long and fine) 
is connected as a shunt 
to it. This plan appears 
to have been first u«ed 
by Varlcy in 1876, and 
afterwards by Brush, 
who pointed out that it, 
along with simple shunt 
winding, has the advan- 
tage of maintaining the 
magnetic field even when 
the external circuit is 
interrupted. It has, 
however, when properly 
applied, another and 
more important merit, as 
will appear below. 

In a series-wound 
dynamo the magnets do 
not become excited if the 
external circuit is open, Fig- 10. 

and become only feebly 

excited when the external resistance is high. 
Let the external resistance he reduced, while the 
armature is forced to turn at the same speed. The 
current will now increase, producing a stronger | 
magnetic field ; the electromotive force is therefore 
greater than before. A curve drawn to show the 
relation between the current and the difference 
of potential between the terminals of the machine 
(which is a little short of the full electromotive 
force, in consequence of the resistance of that 
part of the circuit which is within the machine 
itself) will in its 
early portion rise 
fast as the cur- 
rent increases, in 
consequence of 
the rapid aug- 3 
mentation of the | 
magnetic field. £ 

Such a curve is ^ 
called the charac- | 
teristic curve of 6 
the machine, and “ 
is shown at AA p 
in fig. 11. If we £ 
continue to in- 8 
crease the current o 
by further reduc- g 
ing the external | 
resistance, the £ 
magnets tend to 5 
become satur- 
ated, and finally 
even have their 
magnetism some- 
what weakened 
on account of 
the influence of 
the currents in the armature coils. Further, the loss 
of potential, through internal resistance, becomes 
more considerable. The difference of potential be- 
tween the terminals accordingly passes a maximum, 
and becomes considerably reduced when the current 
is much augmented, as' appears in fig. 11. The 
characteristic curve for a shunt-wound dynamo is 
shown at BB in the same figure. Here the strength 
of the magnetic field is nearly constant, but decreases 
a little udien the machine is giving much current, 
partly because the current in the shunt circuit 
is then somewhat reduced, and partly because the 
current in the armature coils tends to oppose the 
magnetisation. Hence the potential falls oft' as the 
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current increases. • This fall ■will, however, be slight 
if the resistance of the armature is very low and if 
the field-magnets are very strong, and under these 
conditions a shiint- wound dynamo will give a nearly 
constant difference of potential whether much or 
little current be taken from it, provided, of course, 
that the speed remain unchanged. To make the 
difference of potential more exactly con- 
stant, it is necessary that the magnetic 
field should become stronger when the 
machine -is giving much current, and 
compound winding achieves this. A com- 
pound-wound dynamo may be regarded 
as a shunt machine in which the action 
of the shunt winding is supplemented 
by that of a series coil on the magnets. 

When the machine is running on open 

circuit, the shunt coil alone is operative ; 

as the current taken from the machine 

is increased, the series coil produces a 

larger and larger supplementary effect 

on the magnets, and by choosing a proper 

number of series windings, their effect 

may be made to neutralise with great ' r 

exactness the droop in the characteristic ' 

curve which would occur if the shunt fSj 

coil were the only source of magnetism. tS 

Compound machines wound for constant 

potential give a nearly straight horizon- MjijjS 

tal line for their characteristic ; CC in 

fig. 11 is an actual example. By making 

the series coil more influential, so that 

the potential at the terminals rises 

slightly as the current increases, the / 

machine may be compound-wound to 

give constant potential at the ends of “ 

long leading- wires by which the current - §lpN| 

is conducted to a distance. • . / x 

Series-wound dynamos are largely 
employed for electric lighting by arc 
lamps. Compound-wound machines are 
especially suitable for incandescent lighting, where 
the lamps are connected in parallel, and where 
it is important that the potential shall not vary 
when move or fewer lamps are in action. Shunt- 
wound machines are also largely used for incan- 
descent lighting, the potential being adjusted to 
a constant value by varying the speed of the 
machine, or by throwing resistance into or out of 
the magnet shunt circuit. Shunt machines are the 
most suitable for charging storage batteries and for 
electro-plating, because of their not being liable to 
have their polarity reversed by a back current from 
the battery or bath. 

Fig. 12 illustrates the Edison-Hopkinson dynamo, 
which may be cited as an excellent instance of 
modern construction. Here a drum armature is 
used, not a ring ; and in this instance the armature 
coils, instead of being of wire as they are in smaller 
machines, are formed of copper bars insulated with 
mica, each pair of opposite bars being joined to form 
a loop, the ends of which arc connected to oppo- 
site segments of the commutator, as well as to the 
loops which come next in order. The field-magnets 
are shunt- wound, and are set vertically with the 
pole-pieces at the bottom. Machines of this class 
are made of sufficient size to give a current of 660 
amperes, with a potential of 105 volts ; the output 
of electrical energy is therefore at the rate of 69,1100 
watts, or over 92 horse-power. There are five 
brushes on either side of the commutator, giving a 
large area of contact, and these are separately 
removable to allow of their being trimmed or cleaned 
while the machine is running. 

In most dynamos the field-magnets are designed 
to form as simple a magnetic circuit as possible, 
with two poles which stand at opposite ends of one 
diameter of the commutator. In some cases four 


or more poles are used, spaced at equal intervals 
round the armature, which then takes more or less 
the form of a disc, in which the similarly affected 
coils may be connected together, so that a single 
pair of brashes still serves to take off the current. 
In some cases the coils are connected to commu- 
tators of special design, which have the effect that 








each coil is entirely cut out of circuit for a time, 
during that part of its movement in which there is 
little or no electromotive force induced in it. The 
Brush dynamo, which took a prominent place in 
the early industrial development of electric lighting, 
and the Tliomson-Houston dynamo, are instances 
in point. 

In alternate current dynamos the armature con- 
sists usually of a group of coils, joined in parallel 
or series, attached to a disc which revolves in the 


poles, and these currents pass to the external circuit 
through a simple collector which is not a commu- 
tator. In some cases the armature is stationary, 
and the field-magnets revolve. The field is usually 
excited by an auxiliary dynamo of the continuous 
current type. It is impossible in the space at our 
disposal to describe the great variety of forms 
which alternate current machines have taken in 
the hands of Siemens, Gordon, Ferranti, Westing- 
house, Mordey, and others. Dynamos of this class 
are now acquiring a special importance from their 
use in connection with transformers in Electric 
Lighting (q.v.J, and are being made for this purpose 
of very great size and power. In alternate current 
dynamos, the relation between the strengthof the 
current and electromotive force induced in the 
moving coils depends not merely on the resistance 
of the circuit, but also on its coefficient of self- 
induction, which has the effect of making the maxi- 
mum of strength in each transient current lag behind 
the maximum of electromotive force. It has been 
shown experimentally and theoretically, by Adams 
and Hopkinson, that in consequence of self-induc- 
tion two similar alternate current machines driven 
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independently, but started at tlie same speed, and 
connected in parallel, will control one another, so 
that the phases of the currents will continue to 
, agree. 

Dynamos, of whatever type, may he regarded as 
machines for converting energy from a mechanical 
into an electrical form, and from this point of view 
a matter of prime importance is what is called the 
efficiency of the macliine, which is the ratio of the 
electrical power the dynamo gives oft', available for 
use outside the machine, to the power used to drive 
the machine. The electrical energy given off falls 
short of the mechanical energy absorbed, in conse- 
quence of (1) mechanical friction ; (2) the genera- 
tion of eddy currents, to he prevented as much as 
possible by laminating the iron core of the arma- 
ture ; (3) magnetic friction or ‘hysteresis,’ by 
which every reversal of magnetism in the iron 
causes dissipation of energy, apart from the pro- 
duction of eddy currents; (4) the energy con- 
sumed in maintaining the magnetic field ; and 
(5) the heating of the armature m consequence of 


effect of those sources of loss is that in a good 
machine about 90 per cent, of the driving power is 
.available as electric energy in the external circuit. 
Dr Hopkinson has shown by careful measurements 
that machines of the type illustrated in fig. 12 may 
attain an efficiency of over 93 per cent. 

The Dynamo as a Motor . — Just as a conductor 
when made to move across the lines of magnetic 
force lias a current generated in it, so when a cur- 
rent is made to pass along a conductor placed in a 
magnetic field, the conductor tends to move across 
the field in the direction which would reduce the 
current by inducing an opposing electromotive 
force. Even before Faraday’s discovery of the 
induction of current in a conductor by its move- 
ment in a magnetic field, he had shown (in 1821) 
that the reverse process was possible, and soon 
afterwards various forms of magneto-electric engines 
were devised by Barlow and Sturgeon, and later by 
Ritchie, Henry, Dal Negro, Joule, and others, 
which employed electric currents to do mechanical 
work on a small scale. In 183S Jacobi constructed 
an electric motor of sufficient power to propel a 
small boat, using a group of electro-magnets, which 
revolved on a disc between opposite groups of other 
electro-magnets, which were fixed. Some time 
before the application of the ring-armature to 
dynamos by Gramme, it had been used in a motor 
by Pacinotti, and the principle had been explicitly 
stated that any electric motor might be used to 
produce currents, but it was not until Gramme’s 
time that the full significance of this principle was 
generally recognised. The action of the dynamo is 
in fact reversible ; the same machine which con- 
verts mechanical into electrical energy will serve 
the opposite function equally well. Power may 
therefore be conveyed to any distance by using a 
dynamo to produce currents, conducting these to 
the distant spot, and utilising them there to pro- 
duce mechanical effect by means of another dynamo 
acting as a motor. The second dynamo may be 
a counterpart of the first; in some cases, how- 
ever, it may be desirable, for the sake of lightness 
or for other special reasons, to adopt a different 
construction in the motor. In general, however, 
the most efficient generator is also the most 
efficient motor. The experiments of Hopkinson, 
in a case where some 50 horse-power was being 
transmitted in this way, show that the double con- 
version of energy from the mechanical to the elec- 
trical, and back again to the mechanical form, may 
be accomplished with a total loss of no more than 
13 per cent. ; the efficiency of the motor and that 
of the generator being each above 93 per cent. 

Alternate current dynamos form fairly efficient 


motors when driven by alternate currents ; they 
require, however, to be started in synchronism with 
the impulses received from the generating machine, 
but once started they tend to remain in synchron- 
ism. Special forms of motor for alternate currents 
have been designed by several inventors, but these 
have scarcely as yet passed the experimental stage. 

Literature. — Among many important contributions to 
the theory of dynamos, perhaps the most noteworthy are 
papers by J. Hopkinson (Proc. Inst. Mcch. Eng. 1879-SO), 
in which were explained the construction and uses of 
curves, such as those of fig. II (afterwards called charac- 
teristic curves by Deprez); by J. and E. Hopkinson 
.(Phil. Trans. 1880), in which it was shown how the 
strength of the field and the performance generally of a 
dynamo might be predicted by calculation of the induc- 
tion in the magnetic circuit of the machine ; by Joubert 
(Jour, ilc Physique, 1883), on alternate current machines; 
and by Ayrton and Perry (Jour. Soc. of Telegraph 
Engineers, 18S3), on the regulation of motors. For 
descriptive articles, reference should be made to the 
Electrician, the Electrical Pcriew, and Engineering from 
1878. The whole subject is comprehensively and systemat- 
ically treated in Professor S. P. Thompson’s Manual of 
Dynamo-electric Machinery (3d cd. 1888). 

Dynamoill'cter. originally an instrument for 
measuring force, such as the pull .exerted by a 
horse in drawing a cart ; but the name is now 
usually given to instruments for measuring power. 
A friction brake, for example, applied to a drum 
on the shaft of a steam-engine, may be arranged 
so that it measures the rate at which the engine 
is doing work on the brake : the device then 
forms an absorption dynamometer. There are 
also various transmission dynamometers which 
measure the power conveyed by a belt or by a 
shaft without absorbing it. 

DjTiiiachium. See Durazzo. 

I>VSart, an old-fashioned seaport of Fife, on 
the Firth of Forth, 2b miles NE. of Kirkcaldy,' 
much of whose extended municipal burgh lies 
within Dysart’s parliamentary boundary. It owes 
its name (Lat. desertum, ‘a solitude’) to St Serf’s 
cave near Dysart House, Lord Kosslyn's seat ; was 
a thriving place prior to the Union; and now lias 
some textile manufactures. James V. made it a 
royal burgh, and with Kirkcaldy, Burntisland, and 
Kingliom it returns one member to parliament. 
Pop. of royal burgh (1851) 1610; (1SS1) 2645; of 
parliamentary, 10,877. 

Dyscrasia (Gr. dys, ‘difficult,’ and krcisis, ‘a 
mixture’), a pathological term much used in Ger- 
many by certain authorities, to indicate an altered 
condition of the blood and fluids of the system, 
leading to constitutional diseases, as dropsy, can- 
cer, delirium tremens, lead-poisoning, <xc. See 
Cachexia, and Diathesis. 

Dysentery (Gr. clys, ‘difficult,’ and enter on, 
‘the intestine’), a form of disease accompanied by 
discharges from the bowels, and differing from Diar- 
rhcca (q.v.) chiefly in being attended- by marked 
fever and pain, as also by the presence of blood 
and inflammatory products in the discharges. 
Dysentery is, in' fact, a disease of the mucous 
membrane of the colon or great Intestine (q.v.), 
and when severe it is followed by the destruction 
of that mucous membrane to a great extent, the 
intestine becoming much contracted at intervals, 
especially in its lower part, and the evacuations 
being therefore apt to be retained, especially the 
solid portions. The most distinctive symptoms 
are excessive pain in evacuating the bowels, and 
frequent ineffectual attempts at evacuation (tenes- 
mus), tenderness on pressure in the left side of the 
abdomen, discharges of blood mixed with mucus, 
and comparatively little fa -cal matter ; these symp- 
toms being accompanied or followed by intense 
fever, passing early into depression of strength. 
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After the acute symptoms have passed off, the 
disease sometimes continues in a chronic form 
for a long period, greatly enfeebling the patient. 
Dysentery is a disease of extreme danger in many 
cases, and should always be placed early under 
medical treatment. The best domestic plan, when 
medical advice cannot be at once procured, is to give 
a moderate dose of castor-oil, guarded by twenty 
or thirty drops of laudanum, and then twenty- 
grain doses of 'powdered ipecacuan, repeated every 
six or eight hours, with opium sufficient to subdue 
the pain and tenesmus, and diminish the tendency 
to vomiting which the ipecacuan is apt to produce 
(one grain every two, four, or six hours). If the 
pain and irritation of the bowels are extreme, the 
opium had better be given by a small injection 
(see Clyster) with starch, after the lower bowel 
has been well cleansed by a larger warm-water 
injection ; and it will be well to repeat the simple 
warm-water injection at intervals throughout the 
treatment. Dysentery, in its, most severe and 
epidemic forms, is commonly a disease of the tropi- 
cal zone, and frequently, though not always, occurs 
in low and swampy regions, where malarial fevers 
are also prevalent. Some authorities, indeed, 
regard dysentery as itself a malarial disease ; but 
this is not certain. Isolated cases, occurring in 
localities not subject to the disease, are seldom 
severe or dangerous. It is often found in connec- 
tion with abscess of the liver. 

Dysodil, a yellow or grayish laminated bitu- 
minous mineral, often found with lignite. It bums 
vividly, and diffuses an odour of asafootida. 

Dyspepsia (Gr. dys, ‘difficult,’ and pcpsis, 
‘digestion’), a scientific term for Indigestion 
(q.v.). 

Dysphonia. See Throat (Affections of 

THE). 

Dyspnoea (Gr. dvs, ‘difficult,’ and pnoc or 
pnota, ‘ breathing ’ ). See Asthma, Respiration. 

Dysnria (Gr. dys, ‘difficult,’ and ouron, 
‘urine’), a difficulty of passing urine. It may 
depend on a variety of causes, as regards which 
'see Urine. 

DytiscilS (Gr. dytes, ‘a diver’), a genus of 
water-beetles, including a common large British 
species, I). marginalis. See Water-beetle. 


Djyck^ ( 1 the little dove ’), called by the Latin 
chroniclers Columbida, the famous mistress of 
Christian II. of Denmark. Born at Amsterdam in 
1488, she was but nineteen when she first met her 
lover at Bergen, where her mother had settled as 
an innkeeper. She followed him to Denmark, 
where her mother acquired such political influence 
as t(> become hated by the nobles. Dyveke, who 
herself took no interest in affairs, died suddenly 
in li>17, almost certainly from poison. Christian 
avenged his favourite’s death by executing a 
young noble, Torben Oxe, whom he suspected at 
least of having himself aspired to her favour. The 
unhappy fate of Dyveke has been the subject of 
dramas in Danish or in German by Samsoe (1796), 
H. Marggraff (1839), and Rihkhoff (1843); and of 
romances by L. Schlefer, Tromlitz, Carsten Haucli, 
and Ida Frick. See Miinck’s Biographisch-histo- 
risrJiC Stvdien ( 1836). 

Dyvour (from the Fr. devoir, ‘to owe;’ ‘a 
debtor ’ ), in the old legal language of Scotland, was 
a bankrupt who under various acts from 1606 to 
1696 was until discharged compelled to wear a 
hideous and conspicuous costume. Thus an act of 
1688 prescribes as tbe dyvour's habit 'a bonnet, - 
partly of a brown and partly of a yellow colour, 
with uppermost hose, or stockings, on his legs, half 
brown and half yellow coloured, conform to a 
pattern delivered to the magistrates of Edinburgh.’ 
The barbarous usage had fallen into desuetude long 
ere the dyvour’s habit was abolished by law in 
1836- 

Dziggetai (Equm licmionvs), a species of 
wild ass, more horse-like than the others. It is 
probably the hemionus ( ‘ lialf-ass ’ ) of Herodotus and 
Pliny- It inhabits the elevated steppes of Tartary, 
extending into the south of Siberia and to the 
borders of India. The Dziggetai lives in small 
herds, sometimes of several males and several 
females, sometimes of a single male with about 
twenty females and foals. The Mongols and 
Tnnghs hunt it eagerly on account of its flesh, but 
its fleetness, watchfulness, and power of endurance 
often secure its safety. It has been partly domes- 
ticated, but does not seem to breed in captivity. It 
is also known by the names of Kiang, Khur, and 
Goof. See Ass. 

Dzungaria, See Zungaria. 
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is the fifth letter in our own 
and the cognate alphabets. 
The original symbol m in the 
Egyptian hieroglyphs nad the 
value of the aspirate h. It 
is usually called the Mreander, 
but is supposed to represent 
the ground-plan of a house 
(see the table in Vol. I. page 
- 187). The Phoenicians called it he, a name which 
probably meant a ‘n'indoir.’ When the Phwnician 
alphabet was taken over by the Greeks, the symbol 
lost its aspiration, and was used to represent the 
vowel c, and was called c-psilon or ‘ bare c,’ to distin- 
guish it from eta. In Latin it had the two sounds 
which are heard in the French etc. In English it 
has four sounds. The normal sound is heard in get, 
bed, met. The name-sound cc is usually expressed 
by doubling the letter, as in see, feet, heel, but it is 
expressed by a single c in evil, and in some mono- 
syllabic words, such as lie, me, we, be. It has the 
sound of i in the word England, and of u in the 
last syllable of eleven and better, and also when 
followed by r, as in the words fern, pert. When 
followed by y, as in grey, prey, it has the sound of 
the Italian c, which is our a in fate. Custom will 
not allow any English word to end in v, and hence 
a mute e has been appended to such words as give, 
live. But this subscript c is most commonly used 
to lengthen the previous vowel, as in not, note ; 
bit, bite ; met, mete. The use of a subscript c 
was originally a mere fashion in spelling, intro- 
duced from France in the 15th century, but in the 
16th century it became generally used, as now, 
to lengthen the preceding vowel. This, though 
anomalous, is a very convenient device, since 
without introducing any new symbol, it practi- 
cally doubles the number of vowel-signs which we 
possess. 

E, in Music, is the third note or sound of the 
natural diatonic scale, and is a third above the 
tonic C. See Music, Scale ; for the keys .of E 
major and E minor, see Key. 

Eadgar, Eadmuml. See Edgar, Edmund, 
&c. 

Eadie, John, a learned Scotch divine, was born 
at Alva, in Stirlingshire, 9th May 1810. He studied 
at the university of Glasgow, and was licensed in 
1835 as a preacher of the United Secession Church, 
in which, soon after, he became minister of a 
Glasgow congregation — a post he retained after 
its union with the Relief Church (1847) as the 
United Presbyterian Cliurcb. From 1S43 to the 
close of his life he also lectured on the exegesis of 
Scripture in the theological college of his church. 
He received the degree of LL’.D. from Glasgow in 
1844, and of D.D. from St Andrews in 1S50,' was 
moderator of the synod of his church in 1857, and 
was one of the original members of the New Testa- 
ment Revision. Company. He died 3d June 1876. 
Eadie maintained throughout life an incessant 
literary activity. If not an exegete of the highest 
order, lie possessed wide learning and great power 
of exposition. Few books are more generally 
useful and more intelligible to the non-theological 


reader than his Biblical Cyclopccclia (1848), and 
his Ecclesiastical Encyclopwclia (1861). Sound 
contributions to New Testament exegesis were his 
commentaries on St Paul’s epistles to the Ephesians 
(1854), Colossians (1856), Philippians (1857), Gala- 
tians (1869), and Thessalonians (posthumously, 
1877). His latest work was The English Bible 
(2 vols. 1876), a learned and yet popular history of 
the Englisli translations of the Scripture. See his 
Life by Dr James Brown ( 1878). 

Eadmcr, a learned monk of Canterbury about 
the end of the lltli century, the devoted friend of 
Archbishop Anselm, to whom he had been sent by 
Pope Urban. There also he remained in the same 
favour with St Anselm’s successor, Archbishop 
Ralph, until 1120, when at the request of King 
Alexander I. lie went to Scotland to become 
Bishop of St Andrews. There was already a contro- 
versy between Canterbury and York for jurisdiction 
over the see of St Andrews ; while that see asserted 
its independence of either. Eadmer claimed to be 
consecrated by the Archbishop of Canterbury, but 
the Scottish king naturally refused to recognise 
this right, and accordingly the monk returned to 
Canterbury, whence eighteen months later lie sent 
his renunciation of all claims to the bishopric. He 
died, it is supposed, in 1124. He tells us that from 
his childhood lie was a diligent observer of contem- 
porary events, especially ih church affairs ; and this 
habit has given more than usual interest to liis 
Writings, which show no little literary dexterity . in 
their clearness and selection merely of, such his- 
torical details as are really significant. The most 
valuable are his Historia Novomm, first printed by 
Selden in 1623, and his Vita Anschni, first pub- 
lished at Antwerp in 1551. Both were printed in 
the Benedictine edition of Anselm’s works ( Paris, 
1721), and have been edited (1884) in the ‘Rolls’ 
series by Martin Rule. His lives of St Dunstan, 
and St Bregwin of Canterbury, and of St Oswald 
of York, were printed by Wharton in the second 
part of his Anglia Sacra (1691 ). 

Eads, James Buchanan, engineer, bora- in 
Lawrenceburg, Indiana, 23d May 1820, early 
designed some useful boats for raising sunken 
Steamers, and in 1861, when called to advise the 
national government, constructed within a hundred 
days eight \ ironclad steamers for use on the 
Mississippi and its tributaries. He afterwards 
built a number of other ironclads and mortar- 
boats, which were of considerable service to the 
North. His steel arch bridge (1867-74) across the 
Mississippi at St Louis, with its central arch embrac- 
ing -a clear span of 520 feet, ranks deservedly among 
the notable bridges of the world ; his works for 
improving the south pass of the Mississippi delta 
were successfully completed in 1875-79 ; and his 
great plan for deepening the river as far as the 
mouth of the Ohio, by means of jetties, has keen 
demonstrated to be entirely practicable. A later 
Suggestion, for the construction of a ship-railway 
across the Isthmus of Tehuantepec, attracted 
much attention. In 1S84 he received the Albert 
Medal { q.v. ) of the Society of Arts, being the 
first American citizen to whom this honour had 
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been awarded. He died at Nassau, New Provi- 
dence, 8th March 1887. 

Eagle, a name given to many birds of prey in 
the family Falcon idle and the order Accipitres. 
The Golden Eagle, the White-headed Eagle, and the 
Sea-eagles are characteristic examples. The falcon 
family includes over 300 predacious birds, feeding 
for the most part on living, animals, hunting by 
day, and living usually on exposed rocky places. 
They are cosmopolitan in distribution. The bill is 
powerful, but rather short, high at the root, and 
slightly curved ; the partition between the nostrils 
is complete ; the upper margin of the eye-socket 
projects ; the head and neck are feathered ; the 
soles of the feet bear large callosities. It is a 
matter of much difficulty to separate the eagles 
definitely from the related falcons, buzzards, kites, 
and hawks. 

( 1 ) The genus Aqnila includes the Golden Eagle, 
the Imperial Eagle, and other species. The bill is 
large and high, with the upper part much bent, 
and with notched margins ; the powerful wings 
reach to the end of the tail, and are rounded off'; 
the tail is of medium size, broad, and straight ; the 
leg-feathers extend down to the toes. Representa- 
tives of this noble genus are found in all parts of 
the world except the neotropical and Australian 
regions. The powers of vision and flight are well 
known ; the power of ‘ renewing youth ’ is mythical. 

The Golden Eagle (A. chrysaelus) is a large and 
magnificent bird. The predominant colour is dark, 
tawny brown, but the back of the head and neck 
are' more tawny and look golden in the sunlight. 
The young birds have tails of a brighter colour. 
The adult female measures about 3 feet in length ; 
the male is rather less both in length of body and 



The Golden Eagle {Aqnila chrysaelus), Adult Male. 
From E. T. Booth's Minis of the British Islands (Porter, London, 
1831 ). 


wing. The golden eagles have their homes in 
remote rocky regions, but often wander far in search 
of booty. They prey upon numerous mammals and 
birds, but are rarely willing to run any great risks 
in so doing. Rabbits, hares, lambs, and even 
young deer ; ducks, plovers, ptarmigan, and the 
like, are seized and torn up, or carried home to the 
eyry. They have been known to drive roe deer 
over the rocks, and even to attack a pony, but at 
the same time they do not disdain carrion. The 
nest, usually upon a rocky ledge, is large and 
roughly made. There are most commonly two 
eggs. Though a strong and majestic bird, it cannot 
be credited with much bravery.' The occasional cry 


is loud and shrill, but with some hoarseness. The 
golden eagles have been almost exterminated in 
Britain, and are only very occasionally seen, except 
in Sutberlandsbire, where they are strictly pre- 
served and are not unfrequent. The species is 
widely distributed in Europe, Asia, and North 
America. Allied species are the Imperial Eagle (A. 
imperialis) in south-eastern Europe, western Asia, 
and North Africa; and the Screaming Eagle (A. 
ntevia), with similar distribution, but commoner 
in the north of Europe than either of the above 
species. 

(2) Other Genera.— The Crested Eagles ( Spizaiitus 
and Morphnus), the former in* tropical parts of 
both hemispheres, the latter in South and Central 
America, are in some species distinguished by tufts 
of feathers on the back of the head. The Harrier- 
eagle (Circaetus) is an Old-World genus repre- 
sented in Europe, North Africa, and western Asia. 
The European species ( C. yat/icus ) is known as 
Jean-le-Blanc. The White-tailed or Sea-eagles 
(Haliaetns) are absent only in South America. 
One species ( H. albicillu) is, like the golden 
eagle, a British species, becoming as usual in- 
creasingly rare ( see Erne). The Fishing Eagle or 
Fish-hawk ( Pandion haliaetns) is, an almost cosmo- 
politan Jiird, with markedly piscivorous diet. It 
nests on high trees, and is remarkable among eagles 
for the backward grasping adaptation of the outer- 
most toe. The Bateleur Eagle ( Helotarsus ) is 
represented by two species in South and Central 
Africa. The best-known species (//. ccawlatus) is 
remarkable for its short tail, as the specific title 
suggests. With the exception of the first (Spiza- 
etus), all the above genera are distinguished from 
Aquila in being bare-legged, the feathers being 
restricted to the upper part of the limb. The 
Harpy-eagle of South Amerioa ( Thrasavtus harpy itt ) 
seems to lie a buzzard. There are several eagles 
in Australia, such as Aqnila autlctx. 

While undoubtedly doing much damage to useful 
birds and quadrupeds, the eagles must be allowed 
some share in the credit of keeping down the 
‘vermin.’ In one case at least, the prey consists 
in part of ‘serpents. See Erne; and, for the golden 
eagle, Macgillivray’s British Birds. 

In Mythology, the eagle usually represents the 
sun ; its beak, its talons, or the whole bird itself, 
the lightning and the sunbeam. The great myth- 
ical eagle of India, the Garnda, is the bearer 
of the god Vishnu, victorious by his brightness 
over all demons. In the Scandinavian mythology, 
the eagle is a gloomy figure assumed by demons 
of darkness, or by Odin himself, concealed in 
gloomy night or in wind-swept cloud. The storm- 
giant Hriiswelgr sits in the form of an eagle at the 
extremity of heaven, and blows blasts of wind over 
all peoples ; and on the great tree Yggdrasil sits an 
eagle observing everything that happens. When 
Zeus was preparing for his struggle with the 
Titans, the eagle brought him a thunderbolt, 
whereupon the god took the bird for his emblem. 
He holds the bolts of Zeus in his talons, inspires 
heroes with courage, and also carries out the tyran- 
nous behests of Zeus, as in tearing at the heart of 
Prometheus, and carrying off Ganymede from the 
earth. As an emblem of the immortal gods he 
becomes also a symbol of abstract immortality and 
of the human soul ascending after death. From 
the analog}' of the heavenly authority of Zeus, the 
eagle also became the symbol of earthly power. 
Ptolemy Soter made it the emblem of the Egyptian 
kingdom. In the Roman story, an eagle was the 
herald to Tarquinius of his royal power, and it was 
one of the most important insignia of the republic, 
was also assumed by the emperors, and adopted 
into medieval heraldry after the time of Charle- 
magne. In the apotheosis of the Roman emperors, 
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an eagle ascending from a funeral pyre symbolised 
tlieir reception among the gods. Even in Christian 
.symbolism the eagle has pieserved to the present 
day its significance as the symbol of St John the 
Evangelist in the lecterns of churches. 

As a standard of war the eagle seems first to have 
been used by the Persians, but the most -famous 
eagles of antiquity were those that so often carried 
the Romans on to victory. These were made of 
silver or bronze and with outsti etched wings, and 
were earned before the legions upon long poles, 
just as the great Napoleon’s armies after 1801 
carried gilded eagles with outstretched wings in 
place of banners. 

The German imperial eagle was originally one- 
headed, and was first adopted by Charlemagne as a 
symbol of his empire after his coronation at Rome 
iii 800. We find it already on the imperial banner 
in the time of. the Emperor Otto II. When it 
came to be arinorially depicted, its blazon was or, 
an eagle displayed sable, beaked and membered 
gules. The eagle is occasionally figured as two- 
headed towards the end of the 13tli century, and is 
so lepresented on coins of Ludwig the Bavarian in 
1325. It has been matter of speculation whether 
the double head symbolises the eastern and western 
divisions of the Roman empire or the union of the 
imperial and the kingly dignity. The eagle con- 
tinued to be the arms of the Holy Roman Empire 
to its close. It was first crowned in the 15th cen- 
tury ; somewhat later the sword, sceptre, and orb 
came to be borne in its claws ; and on the breast of 
the eagle were the personal arms of the emperor. 
In the arms of the present German empire ( fig. 1 ), 
an eagle (with one head) displayed sahle, beaked 
and membered gules, sustains on its bieast a shield 
containing the arms of Prussia —viz. argent, an eagle 
displayed sable, crowned, armed, and membered or, 



Fig. 1.— German Eagle. Fig. 2.— Austrian Eagle. 

and charged on the breast with the arms of Holien- 
zollern — viz. quarterly argent and sable, with 
which is entwined the collar of the order of the 
Black Eagle. On the head of the imperial eagle 
rests the imperial crown, from which fall down on 
both sides golden fillets embellished with arabesques. 
The Prussian eagle is the original imperial eagle 
granted as a special mark of honour to the Teutonic 
knights by the Emperor Frederick II., and retained 
by them after the double-headed eagle had become 
the imperial emblem. Austria' has preserved the 
double-headed eagle (fig. 2) of the earlier German 
empire. Russia assumed in 1472 the double-headed 
eagle under Ivan III. to signify that the czar 
sprung from the Greek emperors, who had borne 
it as a symbol since the partition of the Roman 
empire. The Russian arms (fig. 3) differ from 
the Austrian in the eagle’s holding only a sceptre 
in its dexter claw, and being charged with a shield 
gules, bearing a figure of St George and the dragon. 
The shield is eneii cled with the collar of the Russian 
older of St Andrew, and the wings of the eagle are 
charged with groups of small shields representing the 


provinces of the empire. A white ci owned eagle in 
a red field was the sliield of the kingdom of Poland; 
and the United 
States of America 
have adopted a 
dark-brown eagle 
with outspread 
wings, having in 
one of its talons a 
bundle of arrows, 
in the other an 
olive-branch, bear- 
ing on its breast 
a shield whose 
upper part is blue 
and under part 
silver, and crossed 
by six red vertical P'S- 3- — Russian Eagle, 

bars (fig. 4). In 

its beak it holds a band with the inscription 
E pluribus vnwn, surmounted by thirteen stars, 
the original number of states. In France, the 
eagle was assumed as his imperial symbol by 
Napoleon L (fig. 5), was set aside at his fall. 



Fig. 4. — The Seal of the 
United States. 


Fig. 5. — French Eagle. 


restoied by Napoleon III. in 1852, and once more 
abolished by the republic in 1870. The arms of 
the French empiie may be blazoned azure, an 
eagle rising and respecting to the sinister, grasp- 
ing in both bis claws a thunderbolt all or. 

Eagle, a gold coin of the United States of 
America, of the value of ten doll are, or over forty- 
one shillings 

sterling. The — 

double - eagle 

piece? See kw f ~ 

Dollar. L 1 

Eagle. WeM ~ 

iitiis and liior^ " 

plinus. They Eagle-liawk (Morphnua ffuianensis). 
are natives of 

warm climates, and are often very beautiful in 
form and colour. Some species are adorned with 
well-developed crests extending backwards from the 


Eagle-liawk (Morplinus ffuianensis). 
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crown of the head. Hence they are sometimes 
called Crested Eagles. The crest is well seen in a 
species of Morphnus from Guiana. See Eagle. 

Eagleliawlt, a mining town of Victoria, 
Australia, 4J miles from Sandhurst, and 106 N1V. 
of Melbourne, with both of which it is connected by 
rail. Much gold has been found here in the quartz 
lodes with which this hilly district abounds. Pop. 
(18S7) 7552. 

Eagle-owl [Bubo), a genus of large owls. The 
familiar disc of feathers round the ear is incomplete 
above, there is a large free tuft on each side, 
and the feathers on the legs extend down to the 
toes.' The members of the genus are widely dis- 
tributed, occurring in most parts of ■ the world 

except Austra- 
lia. Thelargest 
eagle-owl (B. 
maximits) has a 
wide range in 
Europe and 
Asia. It is a 
large and 
powerful bird, 
said sometimes 
to cope with the 
golden eagle, 
and to prey 
upon young 
deer; in length 
it may measure 
"t'i over two feet ; 

the colour is 
*4? rusty yellow, 
4 varied with 
brown and 
black ; its vora- 
city is excessive, 

_ , , . _ , , anil has made 

Eagle-owl (Bubo maxmws). j t an Islimaelite 

among birds. 

. The loud weird cry has given origin to the German 
name Uhu, and has been the basis of many evil 
omens and superstitious terrors. Its favourite 
haunts are desolate and wooded rocky regions. 
The eagle-owl of America (B. virginianus), the 
Virginian Horned Owl, is somewhat smaller, but 
very bold and powerful. • It carries off with ease 
almost any inhabitant of the poultry -yard. It is 
found in almost all parts of America. See Owl. 

. Eagre. See Boke. 

Ealing, , a town and parish in Middlesex, 5| 
miles W. of Paddington by rail. It is the birth- 
place of Huxley. The population of the parish, 
which includes also Brentford (q.v.), has risen 
from 982S in 1851 to 25,436 in 1881. 

Ear. The apparatus of hearing, as it exists in 
man and the mammalia, is composed of three parts 
— the external ear, the middle ear or tympanum, 
and the internal ear or labyrinth. 

The external car consists of two portions, the 
auricle or pfnn« (the part popularly recognised as 
the ear), and the auditory caned or external meatus. 

In man, the auricle, on its outer or more exposed 
surface, presents various eminences and depressions, 
resulting from the form of its cartilaginous frame- 
work. These have received special anatomical 
names, to which it is unnecessary to advert further 
than to mention that the deep capacious central 
space to which several grooves converge is termed 
the concha, and that the lowest and pendulous por- 
tion of the ear is termed the lobe. The cartilage 
fonning'the basis of the external ear consists of one 
principal piece, in which there are several fissures, 
which are 'filled up by fibrous membrane. Several 
muscles are described as passing from one part 
of the auricle to another, nut they are so little 


developed in man that they do not require notice ; 
there are additionally three muscles — the edtollcns 
aurem (or superior auris), the attrahens aurem (or 
anterior auris), and the retrahens aurem ( w posterior 
auris), which pass from adjacent parts of the scalp 
to the ear, and which, though more developed than 
the previous group, are of little or no real import- 
ance in man (at least in his civilised state), but are 
of considerable use in many mammals. Their 
actions are sufficiently indicated by their names. 








Fig. 1. — Sectional view of the external, middle, and in- 
ternal Ear, showing the interior of the Auditory Canal, 
Tympanic Cavity, and Eustachian Tube : 
a, the auditory canal ; b, the tympanum ; c, the Eustachian 
tube, leading to the pharynx ; d, the cochlea ; and e, the 
semicircular canals and vestibule, seen on their exterior by 
the removal of the surrounding bony tissue; f, auditory 
nerve ; g, temporal bone. 

The auditory canal passes from the concha in- 
wards, and a little forwards, for rather more than 
an inch. It is narrower at the middle than at either 
extremity ; and on this account there is often con- 
siderable difficulty in extracting foreign bodies that 
have been inserted into it. The membrane of the 
tympanum which terminates it is placed obliquely, 
in consequence of the lower surface of the meatus 
being longer than the upper. The canal is partly 
cartilaginous and partly osseous ; the osseous portion 
consisting in the feetus of a ring of bone, across 
which the membrane is stretched, and in many 
animals remaining persistently as a separate hone. 
The orifice of the meatus is concealed by a pointed 
process, which projects from the facial direction 
over it like a valve, and which is called the tragus, 
probably from being sometimes covered with bristly 
Iiair like that of a goat ( tragos ) ; and it is further 
defended by an abundance of ceruminous glands, 
which furnish an adhesive, yellow, and hitter secre- 
tion, the cerumen or wax, which entangles small 
insects, particles of dust, and other small foreign 
bodies, and prevents their further passage into the 
meatus. 

The middle car, or cavity of the tympanum, is a 
space filled with air which is received from the 
Pharynx (q.v.) through the Eustachian tube (see 
fig. b, c), and traversed by a chain of very small 
movable bones (fig. 2), which connect the mem- 
brane of the tympanum with the internal ear. It 
lies, as its name implies, between the external 
meatus and the labyrinth or internal ear, and opens 
posteriorly into the cells contained in the mastoid 
portion of the temporal bone, and anteriorly into 
the Eustachian tube. The cavity is of an irregular 
shape, and is lined by a very delicate ciliated 
epithelium, which is a prolongation of that of 
the pharynx through the Eustachian tube. 

Its external wall is in great part formed by the 
membrane of the tympanum, which is nearly oval, 
and placed in a direction slanting inwards, so as to 
form an angle of about 45 degrees with the floor of 
the auditory canal (see fig. 1). The handle of the 
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malleus (or hammer), the first of the chain of 
ossicles (see fig. 2), is firmly attached to the 
inner side of this membrane in a vertical direc- 
tion as .far downwards as the centre, and by 
drawing it inwards, renders its external surface 
concave. 

Its internal wall has two openings communicating 
with the internal ear, each of which is closed by a 
delicate membrane. These openings are termed, 
from their respective shapes, the fenestra ovalis, and 
tli 2 fenestra rotunda ; the former leads to the vesti- 
bule, and is connected by its membrane with the 
base of the stapes (or stirrup-bone), the last of the 
chain of ossicles; while the latter opens into the 
cochlea. 

The ossicles of the tympanum are three— viz. the 
malleus, the incus (or anvil), and the stapes. We 
have already explained how the malleus is con- 
nected with the membrane of the tympanum by 
means of its handle. Through this connection, the 
tension of that membrane may be modified by the 
agency of a muscle which is attached to this 
ossicle. This muscle is the tensor tympani, which 
arises from the under surface of the petrous por- 
tion of the temporal bone, and is inserted into 
the handle of the malleus immediately below the 

commencement of the 
m processus yraeil is. 

^ The mode in which 

the malleus articu- 

J tWh-SA lates with the incus 

A is sufficiently ex- 

I “i'Ksc plained by the figure. 

. |f f jf' The incus much more 

/ vu/ closely resembles a 

j j molar tooth with two 

yds c fangs than the anvil 

yCzf'ya from which it derives 

\v\ M its name. Of the two 

iW’ processes which it 

„. „ _ gives off (see fig. 2), 

, F ‘S- ^ Ossicles of the left Ear £ he sllort on6j SC) rans 


part of the petrous portion of the temporal bone. ' 
They communicate externally with the tympanum 
by "the two openings already described — the 
fenestra ovalis, and the fenestra rotunda; and 
internally with the internal auditory canal, which 
conveys * the auditory nerve from the cranial 
cavity to the internal ear. * The very dense bone 
immediately bounding these cavities is termed 
the osseous labyrinth, to distinguish it from the 
membranous labyrinth, which lies within a portion 
of it. 

The vestibule is a common central cavity into 
which the semicircular canals and the cochlea open 
(see fig. 3, Y). It is about a fifth of an inch in 
height and in length from before backwards, its 
transverse diameter (from side to side) being some- 
what less. On its posterior wall are five orifices 


Fig. 2. Ossicles of the left Ear £ he sllort one sc ° nms 
below backwards, and is 

m, lieul of the malleus; g, the attached to the pos- 
slender process, or processus teiioi W<lli 01 DilC tyili- 
gracilis; h, the manubrium or panum near the en- 
handle ; sc, the short crus, ami trance to the mastoid 
to, the long cius of the incus ; a, 

the position of the lenticular CCilh , while the long 
process, through the medium o! one, Ic, inclines dowil- 
which it articulates with the wards, and terminates 
head of the stapes ; s, the base +i. e l en tioulnr ov 
of the stapes. Magnified three 1 , . , mnncui.u 01 

diameters. orbicular process, a, 
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to which the head 
of the stapes is attached. The stapes is almost 
sufficiently described by the figure. It has a head, 
neck, two branches, and a base, which, as has been 
alreadyjnentioned, fits into the fenestra ovalis. A 
minute muscle, the stapedius, takes its origin from 
a hollow conical eminence termed the pyramid, 
which lies behind the fenestra ovalis, and is in- 
serted into the neck of the stapes ; its function is 
probably to act as an antagonist to the tensor 
tympani. 

The Eustachian tube, into which the tympanic 
cavity opens anteriorly, is about an inch and a half 
in length, and passes downwards, forwards, and 
inwards to its opening in the pharynx. It is partly 
osseous, but chiefly cartilaginous. Its chief use is 
to allow the free passage of air in and out of the 
tympanum. 

The internal car or labyrinth, is the essential part 
of the organ of hearing, being the portion to which 
the ultimate filaments of the auditory nerve ( see 
Brain, Nervous System) are distributed. It is 
composed of three parts— viz. the vestibule, the 
semicircular canals, and the cochlea, which form a 
series of cavities presenting a very complicated 
arrangement, and lying imbedded in the hardest 


Fig. 3. — Interior of the Osseous Labyrinth : 

V, vestibule; nu, aqueduct of tlie vestibule; r, macula; 
cribrosie; S, semicircular canals; s, superior; p, posterior; 
i, inferior; a, a, a, tlie ampullar extremity of each; C, the 
cochlea ; sv, osseous zoue of tlie lamina spiralis, above which 
is the scala vestibuli, communicating with the vestibule; 
st, scala tympani, below the spiral lamina. Magnified 3} 
diameters. 

for the semicircular canals, one of the orifices being 
common to two of tlie canals. Anteriorly, the 
cochlea enters it by a single opening, partially 
divided by an osseous partition — tlie lamina 
spiralis ossca. On its outer wall is the fenestra 
ovalis, and on its inner are the macula: cribroscr, 
containing several minute orifices for the entrance 
of filaments of the auditory nerve. 

The semicircular canals are three in number, and 
open into the vestibule by means of five orifices, 
the two vertical canals having at their non-ampul- 
late extremities a common orifice. They vary 
in length, and notwithstanding their name, each is 
considerably more than a semicircle, the superior 
vertical canal being the longest. The average 
diameter is about a twentieth of an inch, one 
extremity of each canal exhibiting a dilatation or 
ampulla. Each canal lies in a different plane, 
very nearly at right angles to the planes of the 
other two, lienee their names of the superior 
vertical, the inferior vertical, and the horizontal 
canals. 

The cochlea, which derives its name from its 
resemblance to a common snail-shell, forms the 
anterior portion of the labyrinth. It consists of 
an osseous and gradually ‘tapering canal, about 
an inch and a half in length, which makes two 
turns and a half spirally around a central axis, 
termed the modiolus, which is perforated at its 
base for the entrance of the filaments of the coch- 
lear portion of the auditory nerve. Tiiis spiral 
canal gradually diminishes ‘ towards the apex of 
the cochlea. _ At its base it presents an opening 
into the vestibule, partially divided into two. In 
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the recent state, one of these openings (scala 
tympani) does not communicate with the vesti- 
bule, but is closed by the membrane of the 
fenestra rotunda. Its interior is subdivided into 
two passages ( scales ) by an osseous lamina. This 
is the lamina spiralis , which incompletely divides 
the cochlea into an upper passage, the scala 
vestibuli, and a lower one, the scala tympani — 
i.e. the division is incomplete so far as- the 
skeleton goes, but is completed during life by soft 
parts afterwards to be described. At the apex 
these two passages communicate by an opening 
to which the term helicotrcma has been applied. 

We now return to the membranous labyrinth. 
The membranous and osseous labyrinths have the 

same shape, but 
the former is con- 
siderably smaller 
than the latter, a 
fluid, termed the 
perilymph, inter- 
vening in some 
quantity between 
them. At certain 
points recent in- 
vestigations have 
shown that the 
membranous is 
firmly adherent to 
the inner surface 
of the osseous 
labyrinth. The 
vestibular portion consists of two sacs, an upper and 
larger one, of an oval shape, termed the ntricidus, 
and a lower and smaller one, of a globular shape, 
called the sacculus. The membranous semicircular 
canals resemble in form and arrangement the osse- 
ous canals which inclose them, but are only one- 
tliird of the diameter of the latter. 

It will be remembered that the osseous structure 
of the cochlea is that of a tube almost but not 
quite divided into two by the lamina spiralis 
ossea. The division is completed by the lamina 



Kg. 5. —Section through the Cochlea of a Human 
Embryo : 

a, a, a, cartilage, whicli afterwards ossifies ; b, b, tissue, which 
afterwards becomes the modiolus ; oco, duct of the cochlea ; 
d y d\y membrane of Reissner ; c, membrana tectatoria, rather 
elevated from its proper position; /, position afterwards 
occupied by organ of Corti ; g, lamina spiralis ; 7 1 , scala tym- 
pani ; i, scala vestibuli. 

spiralis membranacea (or basilar membrane). 
From near the junction of the osseous with the 
membranous lamina springs the membrane of 
Reissner, which, stretching across to the wall of 
the osseous cochlea, shuts off a third space known 
as the ductus cochlea;. The cochlear duct termin- 
ates blindly at both ends, but near its lower 
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extremity is connected with the saccule through a 
delicate membranous channel known as the ductus 
reunions. Upon the basilar membrane is situated 
the organ of Corti, which consists of the following 
parts (to name only those of most importance) 
from within outwards : ( 1 ) a single row of so- 
called inner liair-cells; (2) the two rods of Corti 
{known as inner and outer); (3) four or five rows 
of outer liair-cells. These are again protected by 
the curtain-like membrana tectatoria. 

The auditory nerve leaves tlie medulla oblongata 
together with the facial, and passing into the 
internal auditory meatus, divides into two branches, 
which pass respectively to the vestibule and tlie 
cochlea. The former ends in a peculiarly modified 
epithelium with projecting processes situated in 
the ampullas of the semicircular canals and on 
certain spots within the saccule and utricle, known 
as the macules acusticce. In the latter situation 
are also found small crystalline bodies, called 



a, lamina spiralis ossea, with nerve bundles from cochlear nerve ; 

b, b, lamina spiralis membranacea ; c, inner rod or pillar of 

Corti; Ci, outer rod or pillar of Corti; d, inner hair-cell; e, 

outer hair-cells ; /, nerve fibres ; g, membrana tectatoria. 

otoliths, which are suspended around the maculce : 
by exactly what means this suspension is effected 
is at present unknown. Tlie cochlear branch of 
the auditory nerve probably terminates in the 
inner and outer liair-cells of the organ of Corti (see 
fig. 6 ). The saccule and utricle communicate with 
each other and with the interior of tlie skull 
through tlie aqucsdiictus vestibuli, while the 
eiqueeauctns cochlea: connects the perilymph of the 
scala tympani with the arachnoid space. 

Physiology.— (1) Of the External Ear.— A true 
auricle only exists in the mammalia, and in this 
class it varies from little more than an irregularly 
shaped cartilaginous disc with little or no motion, 
as in man and the quadramana, to an elongated 
funnel-shaped ear-trumpet movable in all direc- 
tions by numerous large muscles, as in the horse, 
the ass, and tlie bat. The mode in which we 
see it employed by those animals in which it is 
highly developed sufficiently indicates that its 
main function is to collect and concentrate the 
sounds which fall upon it. But the experimental 
investigations of Savart, with an apparatus con- 
structed to resemble the tympanic membrane 
and the external auditory apparatus, show that 
these parts are also adapted to enter into vibra- 
tions in unison with those of the air; and he 
suggested that the human auricle, by tlie various 
directions of different parts of its surface, could 
always present to tlie air a certain number of parts 
whose direction is at right angles with that of the 
molecular movement of the air, and therefore is 
the most favourable position for liaiing the vibra- 
tions communicated. 

(2) Of the Tympanum and its Contents. — Savarts 
experiments show that the membrane of the tym- 
panum is thrown into vibration by the air, and 
that it always executes vibrations equal in number 
to those of the sonorous body which excites the 
oscillations in the air. He further ascertained that 



a, utricle ; I), saccule ; c, aquieductus 
vestibuli, dividing into two brandies, 
going to saccule and utricle respec- 
tively ; d, caualis or ductus reuniens. 
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the malleus participates in the oscillations of the 
tympanic membrane, and that these vibrations are 
propagated to the incus and stapes, and thus to the 
membrane of the fenestra ovcilis. The malleus has 
further the office of regulating, through the tensor 
tympani muscle, the tension ot the tympanic mem- 
brane ; and to allow of the motion necessary for 
this purpose, we find movable joints between it and 
tlie incus, and again between the latter bone and 
tiie stapes. The contraction of the stapedius muscle 
similarly modifies the tension of the membrane of 
the fenestra ovalis; and as compression or the reverse 
exercised pn this membrane extends to the peri- 
lymph, and is propagated through it to the fenestra 
rotunda, the tension of the membrane of the latter 
opening is also influenced by the muscle in ques- 
tion. The incus is much more limited m its 
motions than either of the other bones, and its use 
seems to be to complete the chain of ossicles in 
such a manner as to prevent any sudden or violent 
tension of the membranes, such as we can easily 
conceive might occur if the conductor between the 
membranes were a single bone. The presence of 
air in the tympanic cavity serves a double purpose : 
in the fust place, it preserves a uniform tempera- 
ture on the outer surfaces of the fenestral mem- 
branes, and thus supports a fixed elasticity in 
them, which would not be tlie case if they were 
freely exposed to ordinary atmospheric changes ; 
and secondly, the action of the chain of ossicles as 
conductors of sound is materially increased by their 
being completely surrounded by air, as is obvious 
from the first principles of acoustics ; further, were 
it not for the presence of air within the tympanum, 
the dram membrane would be arched inwards, and 
the resulting displacement and change of tension 
would produce deafness. 

(3) Of the Labyrinth. — Sonorous vibrations may 
be conducted to tlie labyrinth through the bones of 
the skull ; but during tlie ordinary act of hearing, 
the movements of the tympanic membrane are 
propagated through the chain of ossicles and the 
labyrinth, and thus perceived by the auditory 
nerve. A considerable amount of mystery sur- 
rounds the functions of the saccule and utricle ; 
indeed, on this subject so little is at present 
accurately known that no good purpose would be 
served by discussing it further. The view, until 
recently accepted, that these parts were concerned 
in the perception.of sounds ’as distinguished from 
tones (i.e. notes), lias been rendered doubtful by 
recent researches. , 

. The semicircular canals have been of late years 
made objects of study by many physiologists. It 
has now been conclusively demonstrated that they 
are intimately associated with the maintenance of 
the body in the erect position. Injury of a semi- 
circular canal tends to produce rotatory movements 
of the body and eyes, and it has therefore been 
suggested that the functions of these organs* may 
be connected with the reiiex act of listening, as ex- 
emplified in the lower animals by pricking the ears 
and rotation of the head. From experiments on 
animals, and observations on the human subject in 
disease, it has now been proved that a lesion of the 
semicircular canals is followed by giddiness or 
vertigo, which manifests itself either in involuntary 
falling, rotation, or in a subjective condition, dur- 
ing the continuance of which surrounding objects 
seem to revolve round the patient. It is generally 
believed by physiologists that the cochlea has the 
special function of analysing sounds. It has been 
found that the basilar membrane is not equally 
broad throughout, but that it increases gradually 
from base to apex. It therefore presents a series 
of strings of different lengths, and tlie short ones 
are assumed to vibrate in the perception of high 
notes, while the long ones are stimulated to motion 


by low tones. The lower part of the 'cochlea is 
therefore cliieily concerned in the perception of 
sounds of high pitch, while the upper parts respond 
to those of low pitch. Some observers, however, 
do not accept this view — e.g. Voltolini and Ruther- 
ford, but believe that sounds are analysed in the 
auditory centre, which, according to the investiga- 
tions of Muuk and Fcrricr, is located in the tem- 
poral lobe. For the hearing of birds, reptiles, &c., 
see Bird, Reptiles, &c. 

The Diseases of the Ear. — It is manifestly 
impossible to attempt any, account of the various 
individual ear diseases in an article like the present. 
Since aural surgery has become an exact science, the 
medical profession have come to realise that such 
phrases as a ‘cure for deafness,’ or a ‘treatment 
for earache,’ are not only inexact but absurd. 
Deafness — varying in degree from a slight impair- 
ment of hearing up to total inability to perceive 
sounds — may be due to a great variety of causes, 
and any of these causes may produce not only deaf- 
ness, but noises in the head. Thus the auditory 
canal may be blocked by wax, the products of skin 
eruptions affecting its lining membrane, tumours, 
masses of fungus, the results of inflammation, 
&c. The tympanic membrane may be displaced or 
thickened, the ossicles may be impeded in their 
movements by the presence of exudation, or by 
fibrous adhesions or swelling of the mucous mem- 
brane within the tympanum. Then again these 
parts may be injured either by disease or by 
violence. The auditory nerve may be affected in 
any part of its course from the auditory centre 
to the labyrinth, and thus deafness may result. 
We have only indicated some of the pathological 
causes of impaired hearing, but enough has been 
said to show that before deafness can be prescribed 
for with any hope of success, an examination of 
the ear must be made by a competent medical 
man. 

Turning now to earache, let us consider some of 
its causes. Sometimes it is due to the presence of 
boils in the auditory canal, or the whole lining 
membrane of the passage, including the outer 
layer of the membrana tympani, may become 
inflamed. Perhaps the most common cause of ear- 
ache is inflammation of the drum-cavity. Such 
inflammation often stops before the inflammatory 
products have taken on a purulent character. 
This mild form is very common in children, and 
often sows the seeds of deafness in after-life if 
appropriate treatment be not applied. Occasion- 
ally earache is altogether due to the presence of a 
diseased tooth, which need not necessarily be tender 
or painful. By far the most dangerous form, how- 
ever, is that which arises in connection with a so- 
called ‘ running ear.’ The general meaning of this 
symptom in such cases is an accumulation of de- 
composing matter and sometimes diseased bone in 
close proximity to the Inain, and a fatal result is by 
no means uncommon. Vertigo, or giddiness, is a 
very frequent symptom of ear disease, and can often 
be relieved or cured by attention' to this organ. 

A feeling of fullness in the head, and disinclina- 
tion for mental effort, is far from uncommon. 
Rarer or less important symptoms of aural affec- 
tions are ( 1 ) anomalies of taste, owing to involve- 
ment of the chorda tympani nerve on its way 
through the drum-cavity; (2) 'paroxysmal cough 
and sneezing; (3) neuralgia of the head; and (4) 
epilepsy ; the last named being fortunately ex- 
tremely uncommon. We should not be justified 
in omitting to mention that nasal diseases, especi- 
ally in children, are often the causes of deafness. 
This is all the more important, because such cases 
when taken early can almost always be cured. 

From what has been said, it will be obvious that 
any remarks we could, without unduly extending’ 
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comitcs, or sheriffs liad necessarily to be appointed 
■when the earl was a minor, or otherwise incapaci- 
tated from discharging his duties, and by degrees 
the office itself passed to the deputy. In the leign 
of King John a lixed sum, payable from the profits 
of the county, began to take the place of the 
third penny, and the words ‘ unde comes cst ’ were 
supplanted* by the words ‘ sub nomine comitis,’ 
showing that the oflicial power had ceased, and 
the dignity only survived. In the reign of Edward 
III. earldoms began to be created by charter or 
patent, certain lordships or lands being generally 
erected into a coinitatus to descend with the newly- 
created dignity. But the girding on of the sword 
as a solemnity of investiture still continued, to 
which the imposition of a cap of dignity or golden 
circlet was added in the reign of Edward VI. In 
1615 these ceremonies were declared unnecessary, 
and in the reign of Queen Anne it became the 
practice to insert a clause in patents expressly dis- 
pensing with them. 

Until late in the reign of Edward III. earldoms 
were limited by the charters constituting them to 
l\ciY6-gcuc,Yal, and. my hfiiv-feu\ale often succeeded, 
her husband generally obtaining the title of earl ; 
but in the case of more co-heirs than one, the lands 
were divided, and the dignity, which could not 
subsist without them, reverted to the crown. So 
inseparable at that period were the lands from the 
dignity, that there seem to be one or two instances 
where the title was taken away on the ground of 
poverty. But in fact the will of' the crown at times 
diverted the succession from its regular channel, 
and occasionally the rights of the heir were sus- 
pended for a time and then recognised. 

Towards the end of the 14th century it became 
the rule for patents of earldom to be limited to 
the heirs-male of the body of the grantee, the title 
on their failure merging in the crown ; and there 
are a few occasional instances of the dignity being 
conferred for life. The title of countess, more than 
any other degree in the peerage, has from time to 
time been, conferred for life on females. The idea 
of earls being territorial officers has been so entirely 
departed from that the designation bestowed on 
them is occasionally ( as in the case of Earls Grey, 
Nelson, Spencer, Russell, and Cairns) their own 
surname with the prefix earl. 

In Scotland the earl was the successor of the 
Celtic mormaer or great steward, who was first, a 
tributary king, and afterwards a hereditary judicial 
officer placed over a certain territory. In the reigns 
of Alexander I. and David I. the liiormaers gradu- 
ally assumed the title of earls or comites, while 
vice-comites or sheriffs were appointed, who, if they 
did not at once supersede them, at least exercised 
a concurrent jurisdiction with them. Seven earls 
are enumerated by their names, not titles, in the 
foundation charter of the abbey of Scone in 1114; 
and during the 12tli century there existed a body 
called the Seven Earls, with whose sanction the 
king acted. With the introduction of feudalism, 
the earls passed into the position of .feudal lords, 
holding the lands with which their connection had 
at first been judicial as an earldom of the crown. 
The creation of additional earldoms formed a part 
of the feudalising process ; and though the earldoms 
continued to be spoken of as seven, those enumer- 
ated were not alwavs the same. The coronation 
of Alexander II. (1214) is the latest date at which 
the earls are specified as seven in number ; and 
their functions as advisers of the sovereign were 
afterwards merged in those of the ‘ communitas.’ 

Earldoms continued territorial much longer in 
Scotland than in England. From the beginning 
of the feudal period down nearly to the 17th cen- 
tury, the title was usually conferred by the erection 
of. certain lands into an earldom, the charter but 


rarely making specific mention of the dignity of 
earl.* In 1578 the practice first became general of 
introducing the title of earl into the charter ; and 
from that date till 1600 half the charters of earl- 
dom in the Register of the Great Seal (they are 
eighteen in all) make special mention of it. 
Patents of the dignity of earl after the English 
fashion were first introduced in 1600, the earliest 
being that of the Earl of Winton. The older 
earldoms, like lands and other heritable subjects, 
passed to heirs of line ; and in the case of co-heirs 
the lands were divided, the dignity with the 
principal messuage passing to the eldest. The 
husband of a countess was often, though not 
always, designed by the courtesy title of earl. 

In 1889 there were in 1 the peerage of the United 
Kingdom one hundred and twenty earls, with one 
countess in her own right ; there were forty -four 
earls in the peerage of Scotland; and sixty-four 
earls in the peerage of Ireland. For the coronet 
of an carl, see CORONET. His mantle is scarlet 
pith three doublings of ermine. He is styled 
the ‘ Right Honourable,’ and in formal documents 
the sovereign usually designs any peer of the 
degree of an earl as 1 Our trusty and well-beloved 
Cousin,’ an appellation which originated in the 
reign of Henry IV., who was either by descent or 
alliance related to even- earl in the kingdom. 
An earl’s eldest son takes as a Courtesy Title 
(q.v.) one of his father’s inferior titles. The 
younger sons take * The Honourable,’ with Chris- 
tian name and surname added, and the daughters 
‘Lady,’ with Christian name and surname. See 
Address (Forms of). 

Earle, William, major-general, was born in 
Liverpool in 1833, entered the army in 1851, and 
served through the Crimea ; he held several staff 
appointments abroad, and was military secretary 
to the governor-general of India in 1872-76. Pro- 
moted major-general in 1880, he commanded the 
garrison of Alexandria in 1882-S4, and led a 
column of the Gordon rescue expedition, which 
was detached to punish the tribes who had 
murdered Colonel Stewart and Mr Power. The 
murderers’ village was burned, and on February 10, 
1885, the intrenched positions occupied by a strong 
force of Arabs at Kirbekan were successfully 
carried ; but, while leading on liis men, Earle was 
shot in the forehead and instantly killed. His 
body was brought back to England, where a fine 
statue lias been erected in his native town. 

Earl Marshal. See Marshal. 

Earloiu, Richard, mezzotint engraver, bom 
in London in 1743, was a pupil of Cipriani, and 
early began his art under the patronage of Boydell. 
He engraved over sixty plates, which were very 
popular, and are still highly esteemed by collectors.' 
He died in 1822. Among his works was a fine 
series of prints from the originals of Claude 
Lorraine’s Liber Vcritatis. 

Earlston, or Ercii.doune, a village of Ber- 
wickshire, 4 miles NNE. of Melrose, with a rail- 
way station and manufactures of ginghams, wool- 
lens, &c. Between it and Leader Water is a 
fragment of the ‘Rhymer’s Tower,’ the traditional 
abode of Thomas the Rhymer (q.v.); whilst one 
mile south is Cowdenknowes, pith its ‘bonny 
broom.’ Pop. 1010. 

Early, Jubal Anderson, Confederate general, 
was bora in Virginia in 1816, graduated at West 
Point, and served in the Florida and Mexican ware. 
During most of the years 1838-61, however, he 
practised lap- in his native state. On the outbreak 
of the civil p-ar he entered the Confederate service 
as a colonel, and commanded a brigade at Bull 
Run, and a division at Fredericksburg and Gettys- 
burg. In 1S64, after some successes, he was 
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defeated by Sheridan in several battles ; and, 
Custer having also routed him at Waynesboro in 
March 1865, be was relieved of his command a 
few days later. He subsequently returned to the 
practice of law. 

Early English, the term generally applied 
to the form of Gothic in which the pointed arch 
was first employed in Britain. The Early English 
succeeded the Norman towards the end of the 12th 
century, and merged into the Decorated (q.v.) at 
the end of the 13th. Its characteristics are beauti- 
ful and peculiar. Retaining much of the strength 
and solidity of the earlier style, it exhibited the 
graceful forms without the redundancy of orna- 
ment which latterly degenerated into a fault in 
the Decorated. Generally, it may be said to bear 
to the Decorated something like the relation which 
an expanding rosebud bears to a full-blown rose. 
.The pointed arch was introduced in the 12th cen- 
tury in the north of France, when it was found 
convenient in enabling the cross vaulting of oblong 
spaces to be carried out, so that the ridges of the 
groins might all be kept at the same height. The 
wall ribs being pointed, led to the windows within 
them being made of the same form, and thus the 
pointed arch came to be gradually adopted in all 
the wall openings. The windows are long and 
narrow, and are often acutely pointed, when they 
are called lancet windows. When gathered into a 
group, they are frequently surmounted by a large 
arc]], which springs from the extreme mouldings of 
the window on each side. The space between this 
arch and the tops of the windows is often pierced 
with circles, or with trefoils or quatrefoils, which 
by degrees led to the development of tracery. 
Each window, however, is generally destitute of 
any tracery in itself. ‘Tlie mouldings,’ says 
Parker, ‘ in general consist of alternate rounds and 
deeply-cut hollows, with a small admixture of 
fillets, producing a strong effect of light and 
shadow . — Glossary of Architecture. From the 
same work we borrow the accompanying illustra- 
tion of two very beautiful piers, surmounted by 
• a lancet-shaped arch, 

' and decorated in the 

if manner peculiar to the 
style. They are from 
\vVt5i’ S&y Westminster Abbey. 
uS? Haw raw' vf/ Circular windows are 

'w 'Till ra < i!- muc b used, and tri- 

mm mill W foliated archways over 

Willii Wv'lP doors are also to be 

found, as at Salisbury 
ff| | |T Cathedral. By far the 

|; l i | most characteristic de- 
nt l coration of the style 

' • [j|j ■ is the Tooth-ornament 

i t | i (q.v.), which is often 

:• . I used in great pro- 

ill i fusion. Where foliage 

[TJ : j is used, it is eonven- 

I j T | tionally treated and 

J 1 cut with great hold- 
s', ness, so as to throw 

r deep shadows, and pro- 
Early English Piers and Arch, duce a very line effect. 

The under-cutting is 
often so deep as to leave nothing to connect the 
leaves with the mouldings but the stalks, and 
occasionally the edge or point of a leaf. The caps 
of the columns are often composed of mouldings 
only, and are circular in plan, both of which 
features distinguish Early English from the Early 
Pointed style of France. The buttresses are more 
prominent than in the Norman style, and pinnacles 
and flying buttresses are introduced. The term 
Early English is said to have been introduced by Mr 
Millers in 1805. It corresponds to Ogivale primi- 
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tive of French writers, and is very often known as 
the First Pointed or lancet-arched amongst our- 
selves. See Gothic Architecture. 

Earn, a river and loch in the south of Perth- 
shire, in the finely-wooded, beautiful valley of 
Strathearn. Loch Earn lies to the north of Ben 
Voirlich ; its eastern extremity is 24 miles west of 
Perth. Lying 306 feet above sea-level, it is 6?. 
miles long from east to west, from a half mile to 
nearly a mile broad, and 600 feet deep ; it is sur- 
rounded by bold and rugged hills. The river Earn 
flows east from the loch 46 miles through the 
strath, past Comrie, Crieff, and Bridge of Earn, 
into, the estuary of the Tay, 7 miles south-east of 
Perth. Its waters contain salmon, trout, perch, 
and pike.— The Bridge of Earn, a much frequented 
village, stands on the right bank of the river, 
4 miles _SSE. of Perth, ancl near the saline springs 
of Pitcaithly. 

Earnest (in Scotland, Art.es ) is a sum of money 
given in token that the parties to a bargain are in 
earnest (though ‘earnest’ in this sense is etymo- 
logically distinct), and mean their agreement to be 
binding. The contracts in which earnest is most 
frequently given are sale and service. Earnest is 
not the same as part payment; it is something 
given ‘ to bind the bargain ; ’ whereas it is plain 
that there can be no part payment until the bargain 
is concluded. It is also necessary to distinguish 
between ‘dead earnest’ — i.e. some small gift or 
payment made by way of evidence of the bargain, 
and the payment of a sum to be deducted from the 
price if the bargain is completed, to be forfeited by 
the purchaser if he fails to complete. For the 
English law on this subject, see Benjamin on Sale ; 
for the Scotch law, Erskine’s Institutes. The term 
‘earnest’ is sometimes used to include the sym- 
bolical acts of hand-shaking, thumb-licking, &c. , by 
which, in various countries, consent to a bargain is 
or has been signified. 

Ear-ring, a ring suspended from the ear, which 
is bored for the purpose, a mode of adorning the 
person which has always been practised by Orien- 
tals, by both sexes among the Persians, Baby- 
lonians, Lydians, Libyans, and Carthaginians. 
They were always worn by the Greek women, from 
Hera in the Iliad down to the Venus de Medici, 
whose earn are pierced for the reception of ear-rings. 
Pliny tells us that there was no part of dress on 
which greater expense was lavished amongst the 
Romans. Many Egyptian ear-rings of very beau- 
tiful design have been preserved, and these antique 
designs have often been imitated in modem times. 
During the reigns of Elizabeth and James I. , ear- 
rings were worn in England by men, a custom 
which is still continued by many sailors. Other- 
wise, at the present day in England and the United 
States they are worn only by women. The ears 
are bored usually at about seven years of age. 
The boring is still popularly believed to be a 
valuable remedy in cases of sore eyes, by producing 
counter-irritation. This idea, however, is without 
satisfactory evidence in its support, and certainly 
there are much more efficient and beneficial 
methods of producing the desired effect. 

Ear-shell. See Haliotis. 

Earth is the name applied to the third planet in 
order from the sun. This planet is of unique 
importance as the dwelling-place of man, and is 
the only portion of the universe of which we. have 
direct knowledge. Like other members of the 
solar system, the earth revolves in an elliptical 
orbit round the sun in a definite plane termed the 
plane of the Ecliptic (q.v.). The mean distance of 
the earth from the sun has been calculated from 
the Transit of Venus observations in 1874 and 
1882 as 92,800,000 miles. The minimum distance, 
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attained in June, is 91,250,000, and tlie maximum 
in December, 94,500,000, the difference, or3,2o0,000 
miles, is the eccentricity of the earth s orbit or the 
extent of its departure from a circle. The earth 
is accompanied by one satellite, the moon, at a 
mean distance of 238, S00 miles. 

Figure of the Earth.— It was anciently believed 
that the earth was a flat disc of land (see Ptole- 
maic System), surrounded by a great world- river 
(Oceanus), but the theory of a flat earth has been 
abandoned by all but a few fanatics. The earth’s 
figure may be popularly said to he that of a ball ; 
many irregularities in form make it .impossible to 
speak of it strictly as a sphere or even a spheroid. 
In consequence of the dip of the horizon, the field 
of mew — the boundary line of which is a circle in 
all parts of the earth— becomes wider as the height 
of the observer increases. On a wide, smooth sur- 
face also, such as the sea or a great plain, the upper 
part of a distant receding object remains in sight 
when the lower part has disappeared. These facts, 
being verified experimentally in innumerable places 
scattered over the earth’s surface, can only be 
explained on the assumption that the earth is like 
a ball. On travelling northwards or southwards 
from any place, the position of the stars, their daily 
path in' the heavens, and the time of rising and 
setting are altered ; and new stars, altogether 
invisible before, come into mew as the traveller 
proceeds. This also can be explained only by the 
rotundity of the earth. The most convincing proof 
to the popular mind is, however, that the earth has 
been circumnavigated by vessels steering always in 
the same general direction. 

If the earth were a sphere or perfect ball, the arc 
of the surface subtending an angle of 1° at the 
earth’s centre would be equal in every part of the 
circumference. The angle in degrees subtended by 
any arc of a meridian can readily be found astrono- 
mically (see Latitude ), and the length of this arc 
in ordinary lineal units such as feet or yards can 
be accurately measured (see Geodesy). This has 
been done in several places, and the result (see 
Degree) shows that towards the north and the 
south the degree becomes longer than it is near the 
equator. It results that the earth is flattened 
somewhat at the poles and projects in the 
equatorial region. Delicate experiments at sea- 
level by means of the spring-balance or the 
pendulum show that the force of Gravity (q.v.) is 
greater in high than in low latitudes. A standard 
mass weighed in a spring-balance is heavier in 
Greenland than in Brazil, even after making the 
necessary correction for the result of centrifugal 
force .(see Centre). Since the mass of the two 
attracting bodies remains the same, their centres 
must be nearer at the station where the weight 
is greater— i.e. the polar regions must be flattened 
so as to lie nearer the earth’s centre than is the 
equator. The extent of the flattening is such that 
the polar diameter is approximately shorter 
than the mean equatorial diameter, a deviation 
from the form of a sphere far too slight to be 
detected by sight or touch in any model which- is 
small enough to be seen at one view. Accurate 
measurements of degrees of longitude in tropical 
regions indicate that the equator is not a circle, as 
it would be if the earth’s figure were that of an 
oblate spheroid, but an ellipse of very slight 
eccentricity (estimated by some calculators as 
x.r.Wu'. by others with more probability as vsVv). 
the longer diameter running from about the 
meridian of Ireland to that of New Zealand. 

The earth’s surface is_ ridged and wrinkled with 
innumerable ^regularities, so that the simile of an 
orange with its slightly cormgated rind, its flattened 
poles, and slightly irregular equator gives a very 
fair idea of the form, which is termed in geometry 


a gcoid. All measurements of the earth’s surface 
are hampered by the uncertainty of level ; ‘ sea- 
level’ being far from uniform in all places (see 
Continent). 

Dimensions . — Supposing the earth to be an 
oblate spheroid or ellipsoid of revolution, its polar 
or shortest diameter has been determined as 789945 
miles, sufficiently near the value of 500 million 
inches to be conveniently remembered. The 
longer, or equatorial mean diameter is 7926’li 
miles, a difference of 27 miles or of the 
mean diameter. The vertical distance between the 
greatest natural height and hollow (Mount Everest, 
and a point in Tuscarora Deep, east of the Kurile 
Islands) amounts to 11 miles, or of the mean 
diameter. 

The meridional circumference of the earth is 
24,856 miles, and the Metre (q.v.) was intended to 
be TinrnWinj of this distance, though really made 
somewhat shorter. The circumference at the 
.equator is 24,899 miles, and this is the longest 
distance which can possibly be travelled in a 
direct line over the surface. The total area of 
the earth’s surface calculated from these dimensions 
is 197 million square miles, and the corresponding 
volume 260,000 million cubic miles. 

Mass of the Earth . — The problem of measuring 
the mass or amount of matter in the earth is one of 
peculiar interest. The usual mode of measuring 
mass is by means of -weight or the attraction of 
the earth on bodies, and this method is of course 
inapplicable in determining the mass of the earth 
itself. The method that is employed is to compare 
the attraction of gravity between two known 
masses, and between one of these masses and the 
whole earth. The simplest method of doing so is 
by observing the deviation from the vertical of a 
plumb-line near an isolated mountain. The volume 
of the mountain has first to be found by accurate 
survey, and its density calculated from the 
geological structure and the density of its com- 
ponent rocks. Observations have been successively 
made with great precautions on Chimborazo, on 
Schiehallion (q.v.), and on Arthur’s Seat, and the 
results aie fairly concordant. Sir George Airy in 
1854 made a series of experiments in the Harton 
coal-pit at South Shields, taking advantage of 
another principle. The rate of vibration of a 
pendulum at the surface depends on the attraction 
of the earth as a whole ; but at the bottom of a 
shaft the same pendulum will vibrate at a different 
rate for two reasons : ( 1 ) faster, because it is nearer 
the centre; (2) slower, as the attracting mass is 
less. _ The. spheroidal skin of the earth's crust 
equal in thickness to the depth of the shaft ceases 
to exert any influence, and the force of gravity due 
to this spheroidal shell is the difference between 
the force measured by the vibration of the pendulum 
at the surface and that at the bottom of the mine. 
If then the mean density (and hence the mass) of 
this spheroidal skin can be ascertained, the problem 
would be solved ; but this it is impossible to do 
in a satisfactory way, and so the experiment is 
vitiated, and the results compare badly with other 
methods. Professor Tait has pointed out that an 
excellent opportunity of making an experiment of 
a similar kind is afforded on the shores of estuaries 
where there is a high rise of tide — e.g. the Bay of 
Fundy. It would be easy to estimate the gravita- 
tional influence exerted by the alternate piling up 
and clearing awav of a readily calculate!! mass of 
water. 

The most satisfactoiy method of finding the 
mass of the earth is that suggested originally by 
Michel, but canned out carefully by Cavendish, 
and hence known as the ‘ Cavendish Experiment.’ 
It consists of measuring very’ accurately the minute 
attraction exerted by two large spheres of metal on 
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two much smaller metal balls fixed to the ex- 
tremities of a light lever which is suspended by a 
wire. The slight attraction of the large spheres is 
measured by the Torsion Balance (o.v.'), of, which 
the smaller balls form part, and the distance of the 
attracting bodies is known. Hence, making the 
proper allowance for distance in each case, the 
attraction of the large spheres on the small balls is 
to the' attraction of the earth on the small halls — 
i.e. the -weight of the small balls — as the mass of 
the large spheres is to the mass of the earth. The 
attraction measured is so minute that - the most 
elaborate precautions are necessary to get a definite 
result. Cavendish used leaden spheres a foot in 
diameter, which were swung round so as to exert 
their attraction alternately on opposite sides of the 
torsion balance. The apparatus was much simplified 
by Cornu, who alternately filled with mercury and 
emptied hollow iron spheres suitably placed with 
regard to the small balls. A still further refine- 
ment has recently been introduced in this experi- 
ment by using an ordinary Balance (q.v.) of great 
delicacy, with double scale pans, the lower pan of 
each pair being suspended by a fine wire from the 
centre of the upper. On the right-hand side this 
fine wire is surrounded by a massive perforated 
cast-iron cylinder built up in sections. On standard 
masses being placed in the upper pans, the one on 
the right-hand side is heavier by the attraction of 
the iron ; then when the masses are changed to the 
lower pans the right-hand mass is lighter by the 
attraction of the iron, so that the difference of 
weight represents twice the attraction. The iron 
cylinder is then taken to pieces, and built up round 
the left-hand wire, and the process repeat ed several 
times. 

Mean Density of the Earth . — The result of all these 
experiments shows the mass of the earth to be 
approximately 6,000,000,000,000,000,000,000 tons. 
The mean density calculated from this mass, and 
the known volume of the earth, is a more manage- 
able figure, and may be given as an example of the 
degree of accordance in the various measurements. 
The following table shows the values arrived at bj- 
the various experimenters : 


Cavendisli 5'4S 

Reich 5 ’49 

Baily 567 

Baily (recalculated t>y Cornu) 5'55 

Cornu 5 '50 

Maskelyne on Schieliallion 4*80 

Carlini on Mont Cenis 4 '95 

Janies on Arthur's Seat '. 6 ‘32 

Airy in Harton Pit •. 6’56 


The average of the 'concordant results may he 
taken as 5 '5, the density of pure water at 4° C. 
being 1. The density of surface rocks is only about 
2'5, but lavas of deep origin have densities rang- 
ing up to 3 or even higher, and it follows that the 
density becomes greater towards the centre. The 
whole earth is bound together mainly by the force 
of gravity, cohesion being of much less importance, 
and the pressure at great depths is so enormous, 
that at the centre it is calculated to amount to 
15,000 tons per square inch. At this pressure the 
density of the ordinary rocks would be far greater 
than the mean density of the earth will warrant, so 
that instead of being obliged to suppose that all the 
heaviest metals have accumulated at the centre in 
order to account for the high mean density, we have 
to seek in the elevated temperature of the interior 
a reason for the mean density being so small as it is. 
The density of the crust of the earth is irregularly 
distributed. It must be greater under the Pacific 
Ocean, in order to balance the projecting mass of 
Africa and Europe on the opposite side of the 
world, otherwise, the globe would be lop-sided. In 
many places observations with the pendulum or 
plumb-line show discrepancies that cannot be 


accounted for by the configuration of the neigh- 
bouring surface, and must be due to irregularities 
in the density of the crust. The dimensions given 
above refer to the earth as a perfectly smooth 
figure, the solid geo id or lithosphere being sur- 
rounded by a fluid shell, the hydrosphere, 2 miles 
thick, which is included in the estimate, but this is 
enwrapped by the Atmosphere (q.v.), which is of 
undefined extent, and is left out of account in cal- 
culating the size or the mass of the earth. 

Constitution of the Earth . — The elements present 
in the earth are, as far as can be ascertained, the 
same as those in the sun and other members of the 
solar system. Of the -seventy elements which are 
recognised by chemists, yeiy few occur in a free 
state, in those parts of the crust accessible to us, 
except the oxygen and nitrogen of the atmosphere. 
The hydrosphere ( rfrr, of the mass of the earth) is 
composed of about 97 per cent, of pure water, a 
compound of hydrogen and oxygen. The litho- 
sphere is made up mainly of silicates — l.e. com- 
pounds of silicon, oxygen, and a few metals. 
The following table shows, according to Prestwich, 
the approximate composition of the crust of the 
earth, expressed in two different ways : 


As Elements. 


. 1. Oxygen 50 '0 

2. Silicon 25 0 

3. Aluminium 10'0 

4. Calcium... 4 "5 

5. Magnesium 3'5 

6. Sodium 2'0 

7. Potassium l'O 

8. Carbon ) 

9. Iron 1 


av. oiupnui i 

H. Chlorine) 

12. Other elements.. . . l'O 


As Oxides. 


1. Silica 53 0 

2. Alumina 19-0 

3. Lime 6'3 

4. Magnesia 5'3 

5. Soda 2'5 

6. Potash 2'4 


7. Carbonic acid 

8. Iron oxides 

9. Sulphuric acid 

10. (Chlorides) 

11. Other oxides 3'5 



100-0 


100-0 


The character of the rocks composing the litho- 
sphere varies with depth. Beneath the outer part of 
the crust composed of sedimentary or metamorphie 
rocks, there seems to occur a zone of acidic lavas — 
i.e. rocks in which the proportion of silica is greater 
than is required to saturate the bases. At greater 
depths, basic lavas of greater density occur, in which 
there is a deficiency of silica. The thickness of the 
crust, and £he constitution of the earth beneath it, 
can only be guessed at from superficial indications, 
or by deductions from its movements. The change 
of temperature with depth has been carefully 
studied (see Temperature), especially by the 
Committee on Underground Temperatures of the 
British Association, who have collected great 
masses of data, and shown that as a rale beneath 
the stratum of invariable temperature (which lies 
at a variable depth, and is the limit of solar influ- 
ence), the temperature increases at the rate of about 
1° P. in every 55 or 60 feet. There are indications of 
this rate diminishing at great depths. The deep- 
est depressions of the oceans extend about 54 miles 
below sea-level, and it might be expected that the 
heat of the earth’s crust would raise the tempera- 
ture of the water there, and keep up, if not a boil- 
ing sea, at least energetic oceanic circulation. This 
is found not to be the case, as the cold water from 
the polar regions has .long since cooled down the 
bed of the open oceans to a temperature nowhere 
higher than about 40° F. When a tunnel is bored 
liorizontally through a mountain, the temperature 
in the interior is found to be higher than corresponds 
to its distance from the centre of the earth, but 
quite in accordance with the depth beneath the 
summit of the mountain. -Although the tempera- 
ture in the interior of the earth is unquestionably 
high enough to melt, and possibly even to vaporise 
all known substances, the fact that the melting 
point of rock-materials is raised by pressure, makes 
it probable that the earth .as a whole is a solid 
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body, and is not merely a thin hard crust like an 
egg-shell, encircling a vast molten sphere. _ Astro- 
nomical observations, and the investigations on 
earth-tremors and tides, indicate that the litho- 
sphere, as a whole, has a rigidity approximately 
equal to that of steel. The theory of a solid earth 
in no way hampers the explanation of Volcanoes 
(q.v.) emitting vast quantities of fused rock- 
materials, as there may be relatively small accumu- 
lations of fluid rocks here and there, or more likely 
some temporary relief of pressure lowers the melt- 
ing-point, and allows the rocks to liquefy explos- 
ively. The origin and probable age of the earth 
are treated of in special articles. Considerations 
of the rate at which stratified rocks are deposited, 
and the thickness of these deposits, have been inter- 
preted so as to give a period of about 1000 million 
year’s as the time during which the earth’s crust 
has been solid. Sir William Thomson, arguing 
from the rate of loss of heat, cuts down this period 
to less than 100 million years, and Professor Tait 
shows reasons for believing 10 million years to be 
near er the truth. Geologists, however, demand not 
less than 100 million years to account for the 
changes in plant and animal life during geological 
time. See Geology, Nebular Hypothesis. 

The Surface of the Earth . — After a solid crust 
had been formed, the contraction consequent on 
cooling caused the core of the earth to shrink away, 
parts of the unsupported crust either fell into the 
cavities formed, or were drawn in by tbe contract- 
ing nucleus, and so gave rise to hollows and ridges 
on the surface. The oceans conceal so much of 
the earth’s surface from our view, that we are apt 
to form a wrong idea of its real configuration. If 
the hydrosphere were of one quarter its present 
extent, only the deepest hollows would be covered 
with water, and all the rest would be land, while, 
if it were four times as extensive, even the highest 
ridges would be submerged. As it is, the emergent 
ridges or land areas amount to 28 per cent, of the 
entire surface, with a mean height of about 2000 
feet above the sea, and the submerged hollows 
occupying the remaining 72 per cent, of surface 
have an average depth of about 12,000 feet beneath 
sea-level. The distribution of land and water is 
such that the land is massed mainly in the northern 
hemisphere, the Arctic Circle having the largest pro- 
portion of land in its course, nearly seven-eighths of 
its length ; the equator crosses land only for one- 
sixth of its length, and the parallel of 57° S. runs 
entirely over sea. If the world were divided into 
two hemispheres, with the English Channel at the 
centre of one and New Zealand at the centre of the 
other, the proportion of land to sea in the former 
would be twelve to thirteen, and it would contain 
seven-eighths of the land ; the proportion of land 
to sea in the latter would be one to twelve, and it 
would contain three-quarters of the sea of the globe. 
The, question of the permanence of the main lines 
of surface-features is referred to in Continent and 
in Sea. In an exhaustive discussion of the height 
of land and depth of sea, published in 18S8, Dr John 
Murray states that hi per cent, of the surface of the 
land of the globe, and 84 per cent, of its bulk, lies 
between sea-level and a height of 1500 feet, 30 per 
cent, of surface between 1500 and 6000 feet, and 
only 0 per cent, above that elevation. In the ocean, 
on the other hand, only 17 '4 per cent, of area has a 
depth between sea-level and 6000 feet, and this con- 
tains 42 per cent, of its bulk; 77 ’8 per cent, of 
area and 50 per cent, of volume lie between 6000 
and IS, 000 feet. The total volume of the ocean is 
fourteen times as "re at as the total volume of the 
dry land, so that if all the land were levelled down 
to sea-level, only one-fourteenth of the oceanic 
depressions would be filled up. 

Movements of the Earth . — The fact that the earth 


rotates always in the same way gives the globe 
polarity, or the property of two-endedness, and 
the fact that the axis of rotation coincides with the 
shortest diameter of our planet, strongly confirms 
the nebular hypothesis by indicating that the earth 
assumed its existing form, approaching an oblate 
spheroid, by rotating rapidly about its present axis 
while in a linid or at least a plastic state. The 
rotation of the earth gives the power of distinguish- 
ing and defining directions. The direction towards 
which rotation takes place is the east, that from 
which it takes place is the west. These terms are 
purely relative. Compared with Britain, America 
is the western continent ; compared with Japan, it is 
the eastern continent ; there is nothing like an 
east or west pole. The ends of the earth’s axis 
are fixed points — one called the north pole, the 
other the south pole. The north pole is defined as 
that end of the axis which points towards a bright 
star in the constellation of the Little Bear, the star 
being named in consequence Polaris, or the Pole- 
star (see Latitude, Poles). While the rate of 
angular rotation is uniform in all parts of the earth, 
namely, one complete revolution in 24 sidereal horn’s 
(or in*23 hr. 56 min. 4 sec. solar time), or 15° per 
hour, the tangential velocity varies with the cosine 
of the latitude. At the equator, with its circum- 
ference exceeding 24,000 miles, the velocity of a 
point on the surface of course exceeds 1000 miles 
an hour. At the parallel of 60°, which is only half 
the length of the equator, the tangential velocity 
is 500 miles an hour, while at the poles themselves 
there is no tangential velocity, but rest as far as 
| axial rotation is concerned. In virtue of inertia, 
the property of matter defined in Newton’s first 
law of motion, the direction of the axis of a rotat- 
ing body tends to remain unchanged. As the earth 
has a rapid motion of revolution round the sun, 
varying from a maximum in perihelion to a mini- 
mum in aphelion, the plane in which it moves also 
tends to remain unchanged, and these two direc- 
tions afford standards in space to which the inclina- 
tion of all other planes and lines may be referred. 
The eccentricity of the earth’s orbit is subject to 
changes, maxima of eccentricity occurring at 
irregular intervals of about half a million years, 
but its plane is much more constant. The tune 
occupied by the earth in its circuit of 580 million 
miles is one year, or 365 days, 6 hours, 9 minutes, 
which implies an average velocity of 66,000 miles 
per hour. 

The inclination of the earth’s axis to the plane of 
the ecliptic is 23° 28', and the variations from this 
value are scarcely perceptible. The most im- 
portant of the earth’s motions resulting from per- 
turbations by other heavenly bodies, is Precession 
(q.v.), which is due to the differential attraction of 
the sun and moon on the bulging equatorial region, 
This attraction constantly tends to turn the earth’s 
axis at right angles to its orbit ; but it results only 
in a slow rotation round a perpendicular axis which 
occupies about 25,800 years, and lias the effect of 
making the pole describe a circular path in the 
heavens. The possibility of changes in the inclina- 
tion of the earth’s axis having taken place within 
recent periods, is a question of great importance 
with regard to geological climate (see Glacial 
Periods); but the balance of evidence seems 
to be against the probability of any such change. 
Astronomical observations at Pulkowa in Russia 
indicated a movement of the north pole over the 
surface of the earth at the rate of a foot per 
annum, but the equally accurate observations at 
Greenwich show no trace of such an alteration of 
the direction of the axis. The proofs of the diurnal 
rotation of the earth are numerous and complete. 
A consequence of rotation from west to east has 
been deduced by Ferrel to the effect that any body 
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moving on the earth’s surface, in whatever direction, 
tends to deviate from a straight path towards the 
right in the northern hemisphere, and towards the 
left in the southern. For bodies moving towards 
or from the equator, this can be easily understood. 
Suppose an ocean current to start from the equator, 
flowing due north. At the equator it has, if the 
earth rotates from west to east, a much greater 
eastward velocity than has the part of the earth’s 
surface to which it flows, so that it must of neces- 
sity flow eastward as well as northward — i.e. it 
must turn towards the right as it proceeds. 
Similarly moving southward from the equator, the 
current must retain an easterly drift as it advances, 
thus deviating to the left. This is the mode of 
circulation which actually takes place in the oceans. 
Many large rivers of the northern hemisphere, such 
as the Volga, press harder on the right bank, which 
is accordingly steep and always receding, while the 
left bank is a more gentle slope. The same thing 
is observed in a more marked degree in the case of 
winds ; and even in gunnery, allowance has to be 
made for the deviation of the projectile from this 
cause. The fact that a bullet dropped from a lofty 
tower falls a little to the east of the vertical, has 
been repeatedly verified, and can only be accounted 
for by the upper part of the tower having a greater 
tangential eastward velocity than the base, on 
account of its being farther from the earth’s centre, 
this greater velocity being shared in by the drop- 
ping bullet. But the most convincing proof was 
given by Foucault with the Pendulum (q.v. ). A long 
and heavy pendulum swings in a plane, the direc- 
tion of which is by Newton’s first law of motion 
constant in space. Yet when such a pendulum is 
set swinging in a room, its plane of vibration very 
soon appears to be changing. The plane always 
appears to twist round in the same direction, and 
since we know that the plane of the pendulum does 
not change, we must conclude that the room turns 
round it in consequence of the rotation of the earth. 

.. Direct proofs of the revolution of the earth round 
the sun are less simple. The Aberration of Light 
(q.v.) proves that the observer accomplishes some 
yearly journey at a rate that is comparable, though 
remotely, with the velocity of light; and the parallax 
of some of the nearer stars when corrected for aber- 
ration, indicates that we view them at opposite 
seasons of the year from opposite ends of a line, 
ISO million miles long. 

The earth performs none of its motions with 
rigorous precision. The solar system is so balanced 
and knit together that each of its members exerts 
some influence in determining the movements of all 
the rest. See Perturbations. 

Distribution of Solar Energy on the Earth . — The 
energy of the sun continually beating upon the 
earth keeps up the circulation of the atmosphere 
and hydrosphere, through which it acts on the 
lithosphere and becomes available for the use of 
living creatures. Only sooiitV iqnnr of the energy 
actually given out by the sun is intercepted by the 
earth, but this minute fraction is great enough to 
produce enormous results. As the globe rotates, 
one half is always exposed to sunlight, one half 
always immersed in darkness. The refractive 
power of the atmosphere makes the rising or setting 
sun appear higher than its true position in the sky, 
and so keeps it visible for a longer time than if 
there were no air. The length of the day and the 
amount of daylight in high latitudes are thus con- 
siderably increased. 

Not considering the effect of refraction, it is easily 
understood how at the summer solstice of the 
northern hemisphere, when the north pole is in- 
clined towards the sun, sunlight falls 23V beyond 
the pole, and as the earth rotates all this region 
remains in daylight the whole twenty-four hours. 


At this time the south pole is turned from the sun 
to the same extent, and no light can reach within 
23V of the south pole. The circles bounding those 
regions of continuous daylight or darkness at the 
solstices are termed the Arctic and Antarctic circles, 
and the space within them the North and South 
Frigid zones. At the summer solstice of the north- 
ern hemisphere the sun is vertical at a distance of 
234° N. of the equator. This is the highest north 
latitude at which a vertical sun is experienced, and 
is termed the Tropic of Cancer from the constella- 
tion in which the sun appears at the time. At the 



View of Earth from the zenith of a point in 50° N. lat. 
and 90° E. long, at 6 o’clock P.M., on its summer 
solstice (21st June) : 

'Die figures on the parallels of latitude indicate the length of 
the illuminated arc in degrees, and the period of daylight 
(longest day) in hours. 

winter solstice of the northern hemisphere the sun 
is vertical at a distance of 234° S. of the equator 
or on the Tropic of Capricorn, which is the highest 
south latitude for a vertical sun. As the sun 
appears overhead in all places between these circles 
twice in the year, and thus exerts its maximum 
heating power, this broad belt of the earth is 
termed the torrid zone. Between the tropics and 
the polar circles there are two regions, each 53° 
wide, in which the sun is never overhead, nor is it 
ever beneath or above the horizon continuously for 
a period of twenty-four hours. These are the 
northern and southern temperate zones. In high 
latitudes the sun’s rays strike the earth’s surface 
obliquely, and have thus less heating power than in 
low latitudes (see CLIMATE; see also Day and 
Seasons). The northern winter and southern 
summer occur in perihelion, so it might be supposed 
that more heat reaches the southern than the 
northern hemisphere. Kepler’s second law explains, 
liowever, that the earth moves so much more 
rapidly when near the sun than it does when 
distant from that centre, that the amount of heat 
received in equal times is the same in both cases. 

Work of Solar Energy . — The sun’s heat-power 
is constant!}' at work breaking down the rocks 
of the higher parts of the lithosphere, and spreading 
the triturated substance as soil over the lower 
ground. The circulation of water is the great 
instrument for this work ; vapour raised from the 
oceans and carried by wind is condensed as rain on 
the high-lands, and returning to the sea in the 
form of springs and streams, has a chief share m 
wearing down the surface of the land. This process 
would ultimately reduce all the land to a uniform 
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low level, were it not counteracted by the continual 
gentle elevations and depressions of the surface, 
consequent on internal changes (see Upheaval). 
The energy of the sun acting through living plants 
enables these to recombine the elements of the 
soil and the air, and thus to form a variety of new 
products, most of which can as yet be produced in 
no other wav. Thus the, greater part of the land 
surface of the earth is covered with growing vegeta- 
tion. The distribution of plants over the earth's 
surface depends on configuration, climate, and soil. 
Where these conditions were favourable, _ great 
stores of solar energy have been laid up in the 
potential state by the preservation as fossils of 
ancient forests. Coal is the best example, and the 
distribution of coal is at present one of the most 
important factors in the life of a modem manu- 
facturing community. Animal life, which is 
ultimately dependent on plant-life, and cannot get 
energy from the sun direct, carries on the process of 
rearrangement and redistribution of matter farther. 
It also has had a share in producing the present 
condition and aspect of many parts of the earth. 
The chalk, limestone, and marble which characterise, 
many regions of the land, and the coral reefs and 
islands of tropical seas, are immediate consequences 
of the action of animal life. The distribution of 
plants and animals in their natural state is deter- 
mined solely by the physical conditions of their 
surroundings ; hut the actual distribution has been 
greatly modified by the action of man. 

Man to a large extent modifies and reverses the 
ordinary course of natural phenomena and the laws 
of Geographical Distribution (q.v.). The greatest 
density of human population would occur naturally 
in those regions where the means of life are most 
abundant and most easily obtained, such as the 
alluvial plains of hot regions ; hence the valleys of 
the Nile and Ganges and the plains of China have 
always been amongst the most populous parts of 
the world. With the development of means of 
transport and of manufacturing processes a drift of 
population set in towards regions of mineral wealth, 
so that in manufacturing countries, such as western 
Europe and the eastern United States, the coal- 
fields are most densely peopled, and the population 
is fed by grain and flesh raised in far distant parts 
of the earth. Tribes of the human race early 
began to claim exclusive rights to the region of the 
earth’s surface they inhabited, and definite districts 
of the earth have from remote historical times been 
associated with particular races, who either con- 
tinue to hold them if strong enough to resist 
invasion, or are superseded by more powerful 
immigrants. The artificial boundaries of countries 
appeal so much more strongly to the popular mind 
than the natural boundaries of such regions of the 
earth’s surface as plains, plateaus, or river-basins, 
that in most atlases the maps are coloured to show 
only the arbitrary human divisions. It is the 
purpose of Geography (q.v.) to consider the earth in 
its special relations to man. 

The intense manufacturing activity of modem 
life has an important bearing on the future of the 
earth as a habitable planet. Mineral fuel and 
metals are being extracted and consumed with 
great and increasing rapidity, and from many 
causes they are being produced and stored up at a 
slow and decreasing late. Hence, viewing the 
subject from the standpoint of geological time, the 
supply of potential energy is nearly at an end. 
The sun pours upon the earth every day enormous 
quantities of energy, continually available in wind 
and water power, and these must be utilised more 
and more as the accumulated reserve of energy in 
coal and metals diminishes. In the same way 
vegetation is a legenerative process ; but by the 
destruction of forests without replanting and the 


exhaustion of soils the availability of solar energy 
in this way has been destroyed in some parts of the 
world (see Palestixe), and greatly impaired in 
others. It is necessary, in viewing the earth as a 
home for man, to bear in mind that if it is to con- 
tinue capable of maintaining its present population 
of 1450 millions in comfort — not to speak of the 
vastly increased population that is accumulating at 
the rate of more than 10,000,000 a year — the stores 
of potential energy must be carefully preserved, 
and care must be taken to allow the daily solar 
supplies to produce their fullest effect by applying 
the principles of forestry and agriculture. 

The Future of the Earth . — The principle of the 
degradation of energy teaches that the earth will 
gradually cool down as the ages proceed. The sun 
also cooiing, although at a slower rate (about 1° 
in 3000 yew's), will gradually reduce the supply of 
external energy, the friction of lunar tides will 
lengthen the rotation period of the earth until it 
coincides with its reduced period of revolution 
r ound the sun. Ultimately, if this principle holds 
good, all the bodies of the* solar system will clash 
together, restoring by the impact much of the 
potential energy to the kinetic state, and in so 
doing they will start a reduced duplicate of the old 
solar system, with a less supply of energy. The 
cycle of nebula, sun, and planet will go through 
the same round again and again with cuminLshipg 
speed, until ultimately in the course of infinite 
time all the matter of the universe will be 
accumulated in one vast mass, with all the energy 
of the universe uniformly diffused through it at 
one level of temperature and utterly unavailable, 
and the universe will be dead. 

The internal composition and gradual changes of 
the interior, the somewhat complicated distribu- 
tion and mode of origin of the surface, irregularities 
. of the lithosphere, the various motions of the earth 
as a whole, and the action, modified by all these 
conditions, of solar energy on the atmosphere, 
hydrosphere, and lithosphere, determine all the 
changes of the earth’s condition and appearance, 
including its relations to living plants and animals. 
The investigation and description of these features 
and their rationale constitutes the study known to 
the Germans as Erdhunde, to the French as 
Physique dc Globe, and in this country by the 
unsatisfactory and inadequate names of physical 
geography, physiography, or earth knowledge. 

For the full explanation of the phenomena of the 
earth, reference may be made to many other articles, 
some of the more important of which are : 

Africa. Creation. Indian Ocean. Ptolemaic 

America. Day. Island. System. 

Antarctic. Desert. Lakes. Rainfall. 

Arctic Ocean. Earthquake. Latitude. Rivers. 

Armillary Ecliptic. Longitude, Sea. 

Sphere. Europe. Meridian. Season. 

Asia. Fjord. Meteorology. Snow. 

Astronomy. Geodesy. Mountains. Solar Systcip. 

Atlantic. Geographical Nebular Sounding. 

Atmosphere. Distribution. Hypothesis. Storms. 
Australia. Geography. Pacific Ocean. Temperature. 

Climate. Geology. Parallel. Tides. ' 

Continent. Glacial Period. Planets. Universe. 

Copernican Gravitation. Polar Regions. Volcano. 

System. Ice. Po2es. World. 

Earth, in Chemistry. See Earths. 

Earth Closet. See Sewage. 

Earthenw are. See Pottery. 

Earth-houses, or Yird-iiouses, the name 
which seems to have been generally given thiongh- 
out Scotland to the underground buildings, which 
in some places are called also ‘Piets’ Houses’ (q.v.), 
and in others, it would appear, ‘ AYeems,’ or caves. 
Martin, in his Description of the A Vest cm Islands, 
printed in 1703, when their use would appear to 
have been still remembered, speaks of them as 
‘ little stone-houses, built under ground, called 


Ptolemaic 

System. 

Rainfall. 

Rivers. 

Sea. 

Season. 

Snow. 

Solar System. 

Sounding. 

Storms. 

Temperature. 

Tides. ' 

Universe. 
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earth-houses, which served to hide a few people and 
their goods in time of war.’ The prehistoric earth- 
house of the Scottish mainland, however, is a long 
narrow gallery of a curved form, increasing in 
height and in width from the entrance to the farther 
end. These cave-like structures, which are some- 
times over 60 feet in length, aie built of unhewn 
and' uncemented stones, roofed by unhewn flags, 
and entered usually at the narrow end. . When the 
chamber is unusually wide, the side- walls converge, 
one stone overlapping another, until the space at 
top can be spanned by stones of 4 or 5 feet in length. 
In some cases the earth-house shows two or more 
chambers, communicating with one another by a 
narrow passage. Occasionally, as many as forty 
or fifty earth-houses are found in the same spot, 
as in the moor of Clova, not far from Alford, in 
Aberdeenshire. They are generally so near the 
surface of the ground that the plough strikes upon 
the flagstones of the roof, and thus leads to tneir 
discovery. The objects most frequently found in 
' them are those of domestic use or personal orna- 
ment, and the refuse of food. The indications 
afforded by the character of the relics assign the 
occupation of the earth-houses in Scotland to post- 
Roman times. Occasionally, the surface of the 

f round beside the earth-house shows vestiges of 
welling-houses, and folds or inclosures for cattle. 
This, with other tilings, would indicate that the 
earth-houses of Scotland and Ireland (for they are 
found also in that island) were put to the same 
purpose as the caves which, as Tacitus (writing in 
the 2d century) tells rrs, the Germans of his day 
dug in the earth, as storehouses for their corn, and 
as places of retreat for themselves during winter, or 
in time of war. For plans and descriptions of many 
earth-houses in Scotland, see Anderson’s 'Scotland 
in Pagan Times : the Iron Age ( 1883 ). 

Earth-nut, a popular name of the tubers of 
certain umbelliferous plants, particularly Bnnium 
bulbocastannm and B.flcxuosum, which are common 
in most parts of Europe. Names of the same signi- 
fication are given to them in a number of European 
languages. Armit, Ycmut, Ground-nut, and Jur- 
nut, Scotch and English provincial names, are 
corruptions of eaitli-nut. Pig-nut and carth- 
chcstnwt are also common English names. They 
are wholesome, nutritious, sweet, starchy, and 
very slightly acrid on the palate. When boiled 
or roasted they are delicious ; cooked in the latter 
way under embers they resemble chestnuts, but 
are more aromatic, and generally preferred to 
them by the inhabitants of countries where both 
are indigenous. In Holland, the Alps, and in some 
parts of England, particularly in Hertfordshire and 
Cambridgeshire, where they are plentiful, they 
are used in soups. They form an article of trade 
in Sweden, and have sometimes been recommended 
as worthy of an attention which they have never 
yet received in Britain. The two species are very 
similar in general appearance, although B. bulbo- 
castanum has by some botanists been referred to 
the genus Carum (Caraway), because its carpels 
have single vittie between the ribs, whilst B. Jlcxu- 
osum has three. The former is also a plant of 
stouter habit. Both have umbels of small white 
flowers, much divided leaves with very narrow 
segments, and a single roundish tuber at the root 
of each plant. B. Jlcxuosum is common in woods, 

S tstures, waysides, &c., in most parts of Britain. 

. bulbocastannm is found only in some of the chalk 
districts of England, but is abundant in many parts 
of Europe. B. fcrulaccum likewise affords tubers, 
which are used as food in Greece. — The somewhat 
similar tubers of another umbelliferous plant, 
Ocnant/ic pimpinelloidcs, which grows in the pas- 
tures of some parts of the south of England, are 
sometimes also used for food, notwithstanding the 


very poisonous qualities of some of its congeners 
(see Water-dropwort). — A Himalayan umbellif- 
erous plant ( Chccrophyllmn tuberosum), a species 
of Chervil (q.v.), yields edible tubers or earth-nuts. 
— The name earth-nut is sometimes extended to 
other small tuberous roots of similar quality, 
although produced by plants widely remote in the 
botanical system, as Apios tuberosa and Lathyrus 
tuberosus ; as also to the very different Ground- 
nut or Ground-bean (q.v.), the Arachis. 

Earthquake, the term applied to any tremor 
or shaking of the ground. Many earthquakes are 
so gentle as to pass almost unrecognised, others 
again are sufficiently pronounced to excite general 
remark or alarm, without, however, causing any 
damage, while some spread enormous destruction 
over wide areas. Probably no part of the earth’s 
surface is entirely free from vibration, but, fortu- 
nately, destructive earthquakes are confined to com- 
paratively limited regions. According to Mallet, 
the well-known authority upon seismology ( seismos , 
‘an earthquake,’ logos, ‘ a discourse ’ ), the almost 
universal succession of phenomena recorded in not- 
able earthquakes is first a trembling, next a severe 
shock, or several in quick succession, and then a 
trembling gradually but rapidly becoming insen- 
sible. In most cases, each shock lasts only a few 
seconds, but the tremblings that follow may be 
continued for days, weeks, or even months. Noises 
of sundry kinds usually precede, accompany, or 
succeed an earthquake. These have been variously 
described, some likening them to the howling of a 
storm, the growling of thunder, the clanking and 
clashing of iron chains, the rumbling of heavy 
wagons along a road, the shattering and crashing 
of enormous masses of obsidian or glass, &e. Such 
noises are conducted through the ground, or they 
may travel through the sea, or be transmitted 
through the air. They are often propagated 
through the ground for very great distances, so 
that they may be heard in regions far removed 
from the disturbed area. Cases are on record 
where such sounds have travelled more than 158 
geographical miles. Some earthquakes, however, 
are not attended by any subterranean sounds. 
This has been the case with some of the most 
destructive South American disturbances. Thus 
at the time of the terrible shock which destroyed 
Riobamba in Ecuador on February 4, 1797, a com- 
plete silence reigned. On the other hand, sub- 
terranean sounds may be heard without any earth- 
tremor being perceived. Humboldt tells us that 
at Guanaxuato, in Mexico (1784), the inhabitants 
were terrified by loud subterranean thunder, which 
continued for more than a month, but was not 
accompanied by any trace of earthquake. The 
noise ceased gradually as it commenced, and was 
curiously local, as it was not heard at the distance 
of only a few miles. 

Earthquakes are felt either as vertical shocks, from 
below upwards, as horizontal or lateral shocks, or 
as undulatory movements. As illustrating the force 
of a vertical shock, it is related that in 1837, at the 
fort of San Carlos in Chili, a flagstaff which was 
sunk for 30 feet in the ground, and secured with iron 
rods, was violently shot into the air, leaving a round 
hole in the ground. Again, at the time of the great 
earthquake of Riobamba, the bodies of many of the 
inhabitants were projected across the river and 
fell upon La Culla, a hill over 300 feet in_ height. 
During the Calabrian earthquake of - 1783, the 
undulatory motion was well marked by the way 
in which the trees swayed to and fro, their 
branches touching the ground. The same appear- 
ance was noted at New Madrid (Missouri) during 
the earthquakes of 1811-12, where the trees were 
observed bending as the earth-waves passed under 
them, and immediately afterwards recovering their 
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Earth-' waves : 

h'h, the horizon ; A, centrum ; B, cpiccntnnn ; AB, Ac*, Ac, j 
Ac', Ac, wave-paths ; 1, 2, 3, 4, &c., spherical concentric shells, 
or similar phases of the earth-wave. The most destructive 
effects upon buildings are produced at some point between 
the epicentrum, B, and ri or say at o' or c. 

in all directions from the ‘ focal cavity,’ or ‘ cen- 
trum,’ A, in successive spherical shells (1, 2, 3, 
&c.), the form of which, however, as we shall see 
presently, is subject to many modifications. The 
point or area on the surface of the ground directly 
above the 1 origin ’ or centrum is called the ‘ epi- 
centrum,’ B, and it is at this point where usually 
the shock is felt as a vertical stroke coming from 
helow upwards. As we recede from this point, 
the direction of motion becomes more and more 
horizontal, and gradually also decreases in intensity 
until it becomes insensible. Away from the 
epicentrum, then, it is obvious that the earth- 
wave at every point comes up obliquely from below 
— the radial lines along which an earthquake is 
propagated from the centrum being called ‘ wave- 
paths,’ AB, Ac', Ac, As', As. If the earth’s 
crust were composed of perfectly homogeneous 
materials, then the undulations propagated from 
the centrum would extend equally in all directions, 
and might be shown diagrammatically by describ- 
ing a series of concentric circles round the epicen- 
trum. But the crust is very far from being homo- 
geneous. It is composed of different kinds of 
rock, arranged often in very discordant ways, and 
traversed by irregular joints, fissures, cavities, and 
dislocations. All these differences affect the trans- 
mission of an earthquake ; and the direction of 
motion is still further influenced by the configura- 
tion or varying topographical features of the dis- 
turbed districts. Thus geological structure and 
topographical features combined lead to continual 
deflections and delays of the earth- wave ; but 
inasmuch as the topography of the surface is 
fundamentally influenced by the nature and struc- 
ture of the underlying rocks, we may assign the 
irregularities of the isoseismic circles primarily 
to geological causes. Hitherto we have been 
supposing that the earth-waves are propagated in 
successive, spherical shells, the shape of which is 
modified in various ways. We must remember, 
however, that the impulse may not originate from 
a point or spherical cavity, but from a fissure 
inclined at a considerable angle from the vertical. 
In such a case the waves, even in a homogeneous 
medium, would not be concentric circles, but, 
originating from all points of the fissure, would 
spread outwards in ellipsoidal shells to the surface, 
where the waves would take the form of ovals or 
distorted ellipses. In such a case as this, the 
greatest effect of shock would not be felt in the 
area vertically above the centrum, but rather to 
one side of the epicentrum ; in other words, the 
direction of greatest effect would'coiucide with the 


major axis of the ellipsoidal shells. As a matter 
of fact, isoseismic lines, or lines of equal disturb- 
ance, are seldom circles ; ' elliptical or irregular 
curves being the common forms. And that their 
form is greatly influenced by geological structure 
and topograpliy, is shown by the circumstance 
that earthquakes are propagated not unfrequently 
in lines or zones — the major axis of elliptical areas 
of disturbance often having a general direction 
parallel to the trend of some great valley or con- 
siderable mountain-range. In the South American 
earthquakes, the vibrations are confined to the long 
narrow strip of low ground between the Andes and 
the sea, and are not felt on the eastern side of the 
mountains. Similarly the earthquakes that shake 
the coast-lands of Venezuela, Caraccas, and New 
Granada are rarely transmitted inland across the 
coast-ranges. 

The velocity of propagation of an earthquake is 
very variable. Thus m the case of the earthquake 
of Lisbon in 1755, it seems to have considerably 
exceeded 1000 feet per second, while in the Lisbon 
earthquake of 1701 the rate was three times 
greater. At Tokio, in 1881, the velocities, as 
estimated by Professor Milne, varied between 4000 
feet and 9000 feet per second. From his own 
observations, taken in connection with those of 
previous investigators, Mr Milne thinks we may 
conclude ( 1 ) that different earthquakes, although 
travelling across the same country, have velocities 
which may vary between several hundreds and 
several thousands of feet per second ; (2) that the 
same earthquake travels more quickly across dis- 
tricts near to than far from its origin ; (3) that the 
greater the intensity of shock, the greater is the 
velocity. 

Various attempts have been made to estimate 
the depth at which earthquakes originate. Mallet 
was of opinion that the centrum of the Neapolitan 
earthquake of 1857 was probably 54 miles from 
the surface. His calculations were based on the 
assumption that the earth- wave radiated in straight 
lines from the centrum. Immediately above the 
centrum the wave-path was supposed to be verti- 
cal, while at points at different distances. from the 
epicentrum the wave-paths would be oblique, and 
emerge at different angles at the surface. These 
angles he obtained by drawing lines at right 
angles to the direction of the large cracks and 
rents observed in numerous buildings. The lines 
so drawn converged approximately to a point 
below the area of greatest disturbance (epicen- 
trum ) — the point of convergence indicating the 
site of the original impulse or earthquake centrum. 
The same eminent physicist thought that an earth- 
quake centrum probably never exceeded a depth 
of. 30 geographical miles. According to Professor 
Milne, the angles of emergence of the earth-waves 
obtained during the Yokohama earthquake of 1880 
showed that the depth of origin of that earthquake 
might be between 14 and 5 miles ; and he gives 
a table, compiled from the writings of various 
observers, which exhibits the mean depths at 
which certain earthquakes have originated. These 
estimated depths range from 17,260 feet to 127,309 
feet. Two of these depths were obtained by 
Mallet’s method, and four were made by the assist- 
ance of Seebacli’s method, which depends, amongst 
other things, on the assumption of exact time- 
determinations, direct transmission by waves from 
the centrum, and a constant velocity of propaga- 
tion. But Professor Milne thinks that even if 
the observations of time be practically accurate, 
yet the other assumjitions may often lead to errors 
of such magnitude that the calculated results may 
be of but little value. 

The area disturbed by an earthquake is gener- 
ally proportionate to the intensity of the shock. 
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The great earthquake of Lisbon disturbed an area 
four times as great as the whole of Europe. In 
the form of tremors and pulsations, Mr Milne 
remarks, it may have shaken the whole globe. 

Mr Mallet made a preliminary subdivision of 
all the earthquakes recorded in his great cata- 
logue (British Association Report, 1854) into three 
classes, as follows :. ( 1 ) Great earthquakes, in which 
large areas were shaken violently, numerous cities 
destroyed, and multitudes of people killed, rocky 
masses dislocated, and powerful secondary effects 
produced ; (2) mean earthquakes, sometimes with 
a wide superficial area, but doing less damage to 
cities, and attended by scarcely any loss of life, 
-and effecting little or no change on natural objects; 
(3) minor earthquakes, in which buildings were 
shaken and sometimes fissured, but natural objects 
were not at all affected, and which left few or no 
traces of their occurrence after the shock. The 
first class may be assumed to have a sensible dia- 
meter of about 1000 to 1200 miles ; the second 
about 400 miles ; and the third about 100 or 150 
miles. These of course are only mean results 
made upon the assumption that the areas of dis- 
turbance had sensible surface-boundaries approach- 
ing to irregular circles or ellipses. When we come 
to the great earthquakes of modern times, the 
boundaries of which have been approximately 
ascertained, we find that these have been sensible 
in certain surface radii, or great circles, over 18°, 
or perhaps even 20°. 

Earthquakes are not confined to the land. Many, 
perhaps the larger number, seem to originate under 
the sea, particularly along lines parallel to the 
shores of continents and islands that rise abruptly 
from great depths. In a violent submarine earth- 
quake, the ordinary earth-wave and sound-wave 
are accompanied by sea-waves. When the earth- 
wave is started, a great sea-wave is generated at 
the same time, while a sound-wave is produced in 
the air. These waves travel shorewards at different 
rates. The earth-wave, carrying on its back a 
small ‘forced sea- wave,’ is the first to reach the 
shore, and as it passes inland, it causes' a slight 
recession' of the sea as the 1 forced wave ’ slips from 
its back. The ‘ great sea- wave ’ is the last to reach 
the shore. Its appearance is generally heralded by 
the flowing back of the sea — the recession varying 
from 30 or 40 feet or less in some cases, to several 
miles in others. The time taken for the with- 
drawal of the water from the shore is equally vari- 
' able — sometimes it is only a few minutes, in other 
cases half an hour, or even several hours have 
elapsed before the appearance of the great sea- 
wave, or waves. These waves may be 20, 60, or 
even SO feet higher than the highest tide, and are 
usually more dreaded than the earthquake shock 
itself in such regions as the maritime districts of 
South America. The greatest sea-wave on record 
is that which, on October 6, 1737, is said to have 
broken near Cape Lopatka, at the south end of 
Kamchatka, 210 feet in height. 

The changes which earthquakes produce on the 
earth’s surface deserve the careful attention of the 
geologist. By causing landslips, and now and 
again producing crevasses in the ground, they 
occasionally interrupt or even entirely revolution- 
ise the drainage system of a country, and have 
thus frequently led to many modifications of a 
land-surface. Very considerable changes are like- 
wise caused by the great sea-waves which so 
frequently accompany the violent disturbances of 
low-lying maritime tracts— blocks of rock, shingle, 
gravel, and sand, and marine organisms being 
often swept inland for great distances beyond the 
reach of the highest tide. Permanent elevations 
and depressions of the land are sometimes accom- 
paniments of earthquakes. Thus, after the great 


earthquakes of 1750, the coast of Chili was found 
to have been permanently raised from three to four 
feet. Well-known examples of permanent depres- 
sions are those of the Runn of Cutcli and the coast- 
lands near Chittagong, which were submerged 
suddenly during the Bengal earthquake of 1762. 

Earthquakes are of most common occurrence in 
volcanic and mountainous regions. The ‘great 
belt of lire ’ which circles round the shores of the 
Pacific Ocean marks out for us the most earth- 
quake-shaken regions of the globe. Professor 
Milne draws attention to the fact that the shores 
of those regions slope into the sea at a much steeper 
angle than the shores of countries where earth- 
quakes seldom occur. Looking at the broad 
features of the globe, he says, we see on its sur- 
face many depressions. S6me of these saucer- 
shaped hollows form land surfaces, as in Central 
Asia ; the majority, however, are occupied by the 
oceans. Now, most earthquakes seem to have 
their origin on or near the bottom of these slopes ; 
but to this rule there are of course exceptions. 

When we come to inquire into the cause of earth- 
quakes, we are left very much to conjecture. Some 
earthquakes may be due to the sudden collapse 
of underground cavities, while others may arise 
from the snapping of strata subjected to great 
strain or tension, such as must occur during move- 
ments of elevation. The larger number, however, 
are probably connected with volcanic action, and 
most of these appear to originate beneath the sea — 
their immediate cause being, perhaps, the flashing 
into steam of the water which finds its way down 
through fissures to the underlying heated rocks. 
Many earthquakes,- however, appear to originate 
in volcanoes themselves, and these doubtless are 
in like manner due to the explosion of elastic 
vapours. Mallet considered an earthquake to be 
only an uncompleted effort to establish a volcano — 
the forces of explosion and impulse being the same 
in both. Neither is the cause of the other, but 
both are unequal manifestations of a common force 
under different directions. Many other causes 
of earthquakes besides those already referred to 
have been suggested. Amongst these are the 
attractive influences of the sun and moon, fluctua- 
tions in temperature, and the pressure of the atmo- 
sphere, &c. But according to Professor Milne, 
exogenous phenomena such as these play but a 
small part in the production of earthquakes — their 
greatest effect being to cause a slight preponder- 
ance in the number of earthquakes at particular 
seasons. Thus, most earthquakes occur during 
the cold months or winter, and it is then also that 
barometrical fluctuations are most numerous. 

Earth-tremors are vibratory motions of the 
ground so gentle as seldom to be perceived with- 
out the aid of instruments. These microseismic 
movements appear to be experienced in every 
region where scientific observations have been 
made, and may be common to the surface of the 
whole globe. Their cause has not been determined. 
They may be due, according to Professor Milne, to 
slight vibratory motions, the result of the bending 
or crackling of rocks, produced by their rise upon 
the relief of atmospheric pressure. Another notion 
is that they may be caused by an increased escape 
of vapour from the molten matter under the earth’s 
crust consequent upon similar relief of pressure. 

Earth-pulsations are another set of phenomena 
discussed by Mr Milne. According to him, these 
pulsations are slow but large wave-like undulations 
travelling over or disturbing the surface of the 
globe. Their existence may be indicated by changes 
in the levels of seas and lakes, by pendulums, by 
delicate levels, &c. Some of these pulsations are 
attributable to earthquakes, while on the other 
hand certain earthquakes are attributable to earth- 
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pulsations. Thus, accoi cling to Mr Milne, the 
short quick vibrations of the Lisbon earthquake 
which overthrew the cities of Portugal had, by 
the time they had radiated to distant countries, 
become changed into long flat waves, having a 
period of perhaps several minutes. These move- 
ments were too gentle to be perceived, except in 
the effects produced by tipping up the beds of lakes 
and ponds. 

Among memorable earthquakes may be noted 
that of Lisbon, 1st November 1755, which left the 
city a heap of rains, destroyed 35,000 lives, and 
was felt from the Macleiras to Britain ; that which 
destroyed Aleppo in 1822 ; that at Mount Ararat 
in 1840; at Broussa, Asia Minor, in 1855; at Quito, 
1859 ; Mendoza, South America, 1860 ; Manilla, 
1863; in Peru, 1868; Cuenta, in Colombia, 1875; 
Manilla, 1880 ; Valparaiso, 1880 ; Ischia, 18S1 and 
1883; the earthquake phenomena accompanying 
the volcanic eruption of Krakatao, 1883 ; Col- 
chester, and the eastern counties of England, 
1884 ; Malaga, Granada, and southern Spain, 
1884 and 1885; Charleston (q.v.), 1886. Piofessor 
Milne reckons that there is at least one earthquake 
daily in Japan, and piobably from twenty to fifty 
daily on the earth’s surface. Buildings are specially 
erected to withstand earthquakes in Japan, South 
America, and elsewhere (see Nature, vol. xxix.) ; 
and similar principles have been applied even to 
lighthouse-building. — The Seismometer (q.v.) will 
be described under that head. 

See Humboldt’s Cosmos and Travels ; Mallet’s Reports 
to the British Association (1850-52, 1854, 1858, 1861); 
Milne’s Earthg uaKes, and other Earth-movements (1886) ; 
and F. Fouqu4, Lcs Trcmblemcnts de Terre (Paris, 1888). 
Milne’s work and Mallet’s Report of 185S contain long 
catalogues of works dealing with earthquakes and volcanic 
phenomena. 

EartllS, the name applied by the alchemists and 
earlier chemists to certain substances now known 
to be oxides of metals, which were distinguished 
by being infusible, and by insolubility in water. 
The term was made to include the oxides of calcium, 
strontium, and barium, which undergo chemical 
change by contact with water, and yield alkaline 
solutions. On account of this property these oxides 
were called the alkaline earths. The term earth 
is now' disappearing from modem text-books of 
chemistry. See Soils. 

Earth-shine, the light by which the dark por- 
tions of the moon’s surface are rendered faintly 
luminous for a few' days before and after new moon, 
resulting in an appearance popularly known as 
‘the old moon in the new' moon’s arms.’ It is 
caused by the light reflected to the moon from the 
sunlit surface of the eaith. It is stranger before 
than after new moon. See Moon. 

Earthworks. See Fortification. 

Earthworm ( Lmnbricns ), a genus of bristle- 
footed or chartopod ‘worms,’ in the section Oligo- 
clueta, w’lieie the bristles are few compared with 
those of i elated marine types. Several species, 
especially L. terrestris or aqricola and L. com- 
munis, are very common and familiar. 

Structure. — Almost e\ery zoological text-book 
contains a detailed description of the structure of 
the earthworm ; only the general features are here 
sketched. The ringed body, the iridescent Cuticle 
(q.v.), the segment overhanging the mouth, the 
swollen glandular ‘girdle,’ or clitelhtm, the four 
double rows of tiny bristles, eight for each ring, are 
familiar external characters. By contracting its 
well-developed muscles, some of which are con- 
nected with the bristles, the animal moves along 
the surface of the soil, sticking its bristles like pins 


goes, and the head is also used as a lever. The 
body-cavity is divided by cross partitions into seg- 
ments corresponding to the external rings. The 
food canal has a number of distinct parts : first, the 
muscular pharynx, by aid of which the worm grasps 
leaves or stones ; then the gullet, with three pairs of 
lateral lime-glands, which act chemically upon the 
food ; then the swollen crop ; then the muscular mill 
or gizzard where the soil is ground up ; and lastly, 
the long digestive portion, covei ed with yellow cells, 
which are familiar to those who pierce the worm 
with the hook. The nervous system exhibits the 
usual dorsal brain, ring round the gullet, and ven- 
tral chain of double ganglia, with numerous lateral 
nerves. There are no special sense oigans, but the 
worms arc sensitive to light, and though they have 
no care, they disappear ‘like rabbits_ into their 
holes,’ when "somehow aware of vibrations on the 
ground or even in the air. The circulatory system 
is well developed. The excretory system is repre- 
sented by a pair of small kidney- tubes (nephridia) 
in almost every segment; through these waste 
particles may be by means of cilia removed from 
the body -cavity to the exterior. The reproductive 
organs are hermaphrodite and complex. 

Habits . — Earthworms are shy of the light, and 
keep underground during the day. Of the activity 
of their nocturnal peregrinations the abundant 
trails left on the damp soil bear witness. At night 
they often keep their tails fixed in the mouth of the 
burrow, while they explore with their bodies in a 
ciicle round about. They feed on vegetable matter 
in the soil, on leaves, &c. ; the food is chemically 











Common Earthworm : 
a, young w onn escaping from the cocoon. 

acted on by the gullet-glands, giound up in the 
gizzard, digested in the intestine; the debris is 
expelled in the familiar castings. A number of 
eggs, along with spermatozoa and albumen, are sur- 
rounded by a common cocoon, which is formed from 
a secretion of the skin. The cocoon is stripped off 
towards the head of the worm by contractions of the 
body, and when it is freed the ends close. There is 
no asexual reproduction, but the animals are able to 
regenerate a lost head oi tail. Some species of Lum- 
bncus exhibit superficial Phosphorescence (q.v.). 
Leaves are frequently carried below ground, some- 
times for food, but also for making the bunows 
comfortable. Darwin’s observations showed that 
the earthworms display considerable dexterity in 
seizing even strange leaves in the manner most con- 
venient for transport. Stones of relatively large 
size are cleverly moved along, and used to protect 
the mouths of the tunnels. Moles and birds are 
their chief enemies. Gregavines (q.v.) are always 
found parasitic in the male reproductive organs, 
and little threadworms are common in the kidney- 
tubes. 

Related. Forms . — Besides Lumbricus — the eartk- 
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there are many other related genera. The list of 
over one hundred species of terrestrial Oligoclweta 
is continually being increased. Some exotic forms 
are very long, others very tliick. There are giant 
earthworms over 3 feet in length, and an Aus- 
tralian species ( Megascolcx gippslandicns) measures 
'towards 6 feet, and produces a gurgling noise as 
it retreats underground. 

Geological Importance. — Earthworms have strong 
claims to he ranked as the most useful animals. 
They were ploughers before the plough. In the 
long past tliey have made a great portion of our 
most valuable soil, and now they are improving and 
renewing it without ceasing. ' They burrow and 
open the way alike for the rain-drops and the plant- 
roots ; they bruise the soil particles in their gizzard 
. mills, and liberate the mineral elements. They are 
continually burying the surface by triturated cast- 
ings brought up from below. The importance of 
their humble labour is. sublime. This was long 
ago appreciated by Gilbert 'White and Jenner, 
but was only realised after Darwin’s marvellously 
patient observations. Some of these lasted about 
thirty years. The result was to show that earth- 
worms have been the principal agents in the forma- 
tion of vegetable mould. In some cases vegetable 
mould does seem to accumulate without much aid 
from earthworms, and the constant rain of dust, as 
Richthofen emphasised, must not be overlooked ; 
yet there is not a shadow of a doubt as to the 
momentous action of earthworms as soil-makers. 
Darwin showed that there are on an average over 
53,000 worms in an acre of garden, that ten tons of 
soil per acre pass annually through the bodies of 
the inhabitants, that they bring up mould from 
below at the rate of 3 inches thickness in fifteen 
years. Greater results have seldom been demon- 
strated by the adding up of infinitesimal items. 
Darwin’s loving patience included many most 
interesting observations on the habits of earth- 
worms, and his whole work most clearly shows 
that the truth of nature is stranger than romance. 
The archfcologist owes the worms thanks for the 
way in which they have buried and thus preserved 
tesselated pavements and other antiquities. The 
use of worms to anglers needs no comment. 

‘Earthworms, though in appearance a small and 
despicable link in the chain of nature, yet, if lost, 
would make a lamentable chasm. . . . Worms 
seem to be the great promoters of vegetation, which 
would proceed but lamely without them, by boring, 
perforating, and loosening the soil, and rendering it 
pervious to rains and the fibres of plants, by drawing 
straws and stalks of all kinds into it; and, most of 
all, by throwing up such infinite numbers of lumps 
of earth. . . . Worms probably provide new soils 
for hills and slopes where the rain washes the earth 
away. . . . The earth without worms would soon 
become cold, hard-bound, and void of fermentation; 
and consequently sterile.’- — Gilbert White, 1777. 

‘It may be doubted whether there are many 
other animals which have played so important a 
part in the history of the world as have these 
lowly-organised creatures.’ — Darwin, 18S1. 

See Darwin, The Formation of Vegetable Mould through 
the action of Worms (Lond. 18S1); Vejdovsky, System 
lind Morphologic dcr Oligochceten (Prague, 1844) ; Perrier, 
‘ Lornbriciens Terrestres,’ A T ouv. Arch. Mus. Hist. Hat. 
( Paris, viii. 1872 ) ; zoological text-books, especially 
Hatchett Jackson’s edition of Bolleston’s Forms of Animal 
Life (1SSS); for recent progress, see studies by Beddard 
{Ann. Hat. Hist. 1S8G, &c.), and by Benliain (Quart. 
Jour. Micr. Soc. 1S86, &c.). 

Earwig (Forficula), a well-known genus of 
insects, often ranked along with cockroaches, 
See., in the order Orthoptera, but better kept 
apart to form, along with a few related genera, 
the order Dermaptera. As important general 


characters, the following may be noted : the two 
pairs of wings are very dissimilar, the anterior 
pair being short and homy ( hemi-clytra ), the 
posterior pair folded longitudinally and trans- 
versely ; the mouth parts are well developed and 
suited^ for biting ; the antenme are thread-like ; 
there is no true metamorphosis in the life-history. 

The common earwig (Forficula auricularia ) is 
best known for the pmcer-like organ at the end 
of the abdomen. 
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abdomen is used in folding the wing together. The 
shape of the expanded hind-wings is somewhat 
ear-lilce, and this has given origin to the ety- 
mology which regards earwig as equivalent to 
earwing. In a few forms the wings degenerate. 

Earwigs avoid the light, and do most of their 
work in the dark. They feed, as gardeners well 
know, on petals and other parts of flowers, on 
fruit, seeds, and leaves, nor is animal debris 
refused. They are usually and readily caught in 
artificial shelters provided for their destruction. 
They are very sensitive to tobacco smoke. During 
the day they shelter underground or under stones 
and bark. In spite of their names — earwig, Ger. 
Ohnvurm ( ‘ ear-worm ’), Fr. Pcrce-oreillc (‘pierce- 
ear’); the Armenian name also means ‘ear-enterer’ 
— they are not known to enter the ears of sleepers. 

The eggs of the common species are laid in 
spring, fifteen to twenty, in some convenient 
cavity. These are carefully watched, and even 
after the birth of the young earwigs, the mother 
still tends them as a hen does her chicles. 

The distribution of the common earwig is very 
wide, and the same is true of the order. The 
largest European species (F. gigantca ) measures 
about an inch in length. A little earwig (Labia 
minor) is common in Britain and elsewhere, and 
may be often seen flying on warm summer after- 
noons. In the genus Chelidura the hind-wings 
are lost, and the front pair rudimentary. Labi- 
dura is another important genus. 

Easdalc, a small isle on the west coast of 
Argyllshire, in the Firth of Lorn, 16 miles SW. 
of Oban. It contains 14 sq. m., and is separated 
from the much larger Seil Island by a channel 400 
yards wide. It is noted for its great primary or 
nietamorphic slate-quarries belonging to the Earl 
of Breadalbane, which produce from seven to nine 
millions of slates annually. The workings date 
from about 1630, and exten'd to a depth of 220 feet 
below sea-level. 

Easel (Dut. czcl, ‘an ass,’ cf. clotlies-/«mse), the 
wooden frame on which painters place pictures 
while at work upon them. 
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Easement. In English law, a person may 
have rights of several kinds in the land of another. 
He may have the right to take or receive part of 
the produce or profit of the land ; this right is 
called a Profit. He may have the right to use his 
neighbour’s land for his own convenience (as e.g. 
by making use of a road over it, by laying out nets 
to dry upon it, &c.), and this kind of right is called 
a Positive Easement. Again, he may have the 
right to prevent his neighbour from making an in- 
convenient use of the land— -e.g. the right to pre- 
vent him from erecting buildings which obstruct 
the light— and this kind of right is called a 
Negative Easement. An easement can only be 
enjoyed by an owner and occupier of land ; the 
property in respect of which the right is enjoyed 
is called the dominant tenement ; the property 
over which it is enjoyed is called the servient 
tenement. Profits and easements are both re- 
garded as rights of property in land ; they are 
‘incorporeal hereditaments.’ Easements are of 
many kinds ; they include rights of way, rights 
to water, light, and air, rights to support from 
neighbouring land, rights to transmit the vapours 
and noises of an offensive trade, &c. They are 
acquired by express or implied grant (as when a 
house is conveyed together with a right of way), 
and also by prescription and custom ; they may be 
extinguished by express or implied release and in 
other ways. The period of enjoyment which gives 
a good title is for an easement 20 years and for 
a profit 40. The American law on this subject is 
in its general principles the same as the English. 
In the Roman and Scotch law, profits and ease- 
ments are both included under the title of Servi- 
tudes (q. v. ). See C. J. Gale, Treatise on the Law 
of Easements (6th ed. 1888). 

East is, vaguely speaking, that quarter of the 
horizon where the sun rises, or which a person 
with his face to the south has on his left hand. 
It is only at the equinoxes that the sun rises 
exactly in the east point. A line at right angles 
to the meridian of a place points exactly east and 
west. From very early times, the east has been 
invested with a certain sacred character, or at 
least held in higher respect than other points of the 
compass. It was the practice of many ancient 
pagans to fix their altar in the eastern part of 
their temples, so that they might sacrifice towards 
the rising sun (see Sun-worship). Contrariwise, 
in the temple of Jerusalem the Holy of Holies was 
at the western end ; and hence it was customary 
for Jews in other parts of the world to turn to- 
wards the west in prayer. But the custom of 
praying towards the east was adopted by the early 
Christian church from at least the 2d century, as 
a symbol of Christ as the ‘ Sun of righteousness,’ 
the ‘ Dayspring from on high,’ and the ‘ Morning 
Star,’ a reason assigned by Clement of Alex- 
andria, who died about 220 ( Stromata , vii.), and 
who is followed by Tertullian and St Athanasius. 
Accordingly, in the ancient baptismal forms, the 
candidate was made to face westward when 
renouncing the devil and his works, but then to 
turn round to the east in order to make his pro- 
fession of faith in Christ; while, for a similar 
reason, the sanctuaries of Christian churches, 
wherein the altar stood, were built at the east 
end, a custom enjoined as early as the compila- 
tion of the Apostolical Constitutions (ii. 57). It 
was said, further, that Christ had been placed in 
the tomb with his feet towards the east, and that 
at the day of judgment he should come from the 
eastward in the heavens. From these various 
circumstances (see Orientation) bowing to the 
east on uttering the name of Jesus, and burying 
with the feet to the east, were also introduced as 
customs in the church. The churches of the city 


of Rome do not conform generally to the principle 
of orientation, probably because sonic of the more 
important among them were originally secular 
buildings of the imperial times, and served as 
examples for subsequent erections. It is a curious 
instance of the inveteracy of popular custom, that 
in Scotland, where everything that savoured of 
ancient usage was set aside as popish by the 
reformers, the practice of burying with the feet to 
the east was maintained in the old churchyards, 
nor was it uncommon to set down churches with 
a scrupulous regard to east and west. In modern 
cemeteries in England, Scotland, and America, no 
attention appears to be paid to the old preference 
for burying with the feet to the east, the nature of 
the ground alone being considered in the disposition 
of graves. 

The eastward position of the officiating priest at 
the prayer of consecration of the eucharist lias been 
matter of much controversy in the Church of 
England. The High Church party interpret the 
rubric (1552) as allowing or enjoining that position 
(the consequence of which is that the celebrant 
lias his back to the congregation ) but the legality 
of the position, decided against in the Purchas case 
(1870), was again called in question in that of the 
Bishop of Lincoln (1889). 

East Anglia. See Anglia. 

Eastbourne, a favourite Sussex watering- 
place, especially for the wealthier classes, in the 
Rape of Pevensey, nearly midway between Brighton 
and Hastings, and 66 miles S. of London by the 
London, Brighton, and South Coast Railway. 
Roman remains bear witness to its antiquity, but 
nothing is known of its ancient history. In the 
Domesday Book it is called Borne ( after the burn 
or stream which still flows there), and is stated to 
have been held by the Confessor at forty-six hides. 
The Conqueror bestowed it upon the Earl of Morton, 
and it subsequently passed through the Barons of 
Badlesmere and De ltoos to the Manners family, 
and thence to Selwyns, Gildridges, and Burtons, 
from whom the present owneis, the Duke of 
Devonshire and C. Davies Gilbert, inherited the 
manorial rights. The fine 12th-century church 
clearly belonged to a much more important place 
than the four groups of houses and cottages which 
constituted the fishing-hamlets of East-Borne, 
South-Borne, Meads, and Sea-Houses, not a 
century ago. The last generation has witnessed 
the growth of the modern watering-place, which 
now challenges comparison, in respect of its 
attractions to visitors and advantages to residents, 
with any of its south-coast rivals. Its air is 
singularly healthy, and on the hillside bracing. 
The death-rate for four years averaged 14 ’4 in the 
1000, including many cases brought from outside to 
Eastbourne hospitals. The close vicinity of the bold 
promontory of Beacliy Head and the ‘front-hills’ 
of the South Downs affords unusual facilities for 
exercise, and the country is regularly hunted by 
the Eastbourne Harriers and Southdown Fox- 
hounds. The sea-front, defended by a redoubt 
of eleven guns and other fortifications, boasts 
a parade two miles long, laid out in spacious 
terraces in three tiers, bordered by creeping plants. 
The streets are broad and lined with trees, and 
the electric light is rapidly extending its branches 
through the town; there" are a theatre, cricket, 
football, lawn-tennis, and social clubs, and ad- 
mirable golf links. A large part of the improve- 
ments is due to the Duke of Devonshire, but the 
town has also taken an enterprising shave in them, 
for which public loans were incurred since 1S64 to 
the amount of £173,000. The handsome town-hall 
was opened in 1886. The acreage of Eastbourne 
borough is 5400 ; the population in 1S21 was but 
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2007 ; in 1861, 5795 ; and in 1S88, 27,000, having 
multiplied fivefold in a quarter of a century. The 
number of houses in 1861 was 1096, 'and in 18SS 
the, enrolled burgesses (all householders) numbered 
3512. The rateable value in 1810 was £5000, and 
in 1S88, £206,000. Eastbourne is a parliamentary 
division, and was incorporated a borough in 1SS3. 
The borough returns five members to the East 
Sussex County Council on an electorate of 3900, 
besides one member for the rural division, which 
numbers 915 electors. See Chambers, Handbook 
for Eastbourne (1868 ; 19th ed. 18S8). 

East Cape, the name of the south-eastern 
extremity of New Guinea, in Goschen Strait, and 
of the most easterly headlands of Madagascar, 
the North Island of New Zealand, and Siberia. 
The last, on Behring Strait, and in 169“ 38' AY. 
long., is the easternmost extremity of Asia, and 
is a hold, rocky promontory of syenite, almost cut 
off from the mainland by swamps and shallow 
lakes. On the north side is a village, Uedle, of 
between eighty and ninety huts, with a population 
of about 260. 

Easter (Ger. ostcm, Fr. jidgucs, Scot, pasch, 
from Gr. pascha, ‘the passover’ ), the festival of 
the resurrection of Jesus Christ, derives probably 
its name from Eastre, a Saxon goddess, whose 
festival was annually kept about the. same time 
as Easter. In the ancient church, the celebration 
of Easter lasted an octave (eight days). After 
the lltli century, however, it was limited to 
three, and in later times, generally to two days. 
It was formerly the favourite time for performing 
the rite of baptism. The courts of justice were 
closed, and alms dispensed to the poor and needy, 
who were even feasted in the churches — a custom 
which led to much disorder. Slaves also received 
their freedom at that season ; and as the austeri- 
ties of Lent were over, the people gave themselves 


up to enjoyment ; hence the day was called the 
‘Sunday of joy’ ( Dominica gauaii). In the East 
it is still known as the ‘ Bright Day,’ and in 
Bohemia it is designated the ‘Great Night.’ To 
the popular sports and dances were added farcical 
exhibitions, in which even the clergy joined in 
some places, reciting from the pulpits stories and 
legends, with a view to stir the hearers to laughter 
(risus paschalis). Against this indecency the 
Reformers of the 16th century loudly and success- 
fully raised their voices. During the whole week 
before Easter — i.e. in the interval between Palm 
Sunday and the beginning of the Easter festival 
— daily services were held (see Holy Week, and 
Good Friday). 

On Easter Day, the people saluted each other 
with the Easter kiss, and the exclamation Surrexit 
(‘He is risen’); to which the reply was Verc 
surrexit (‘He is risen indeed’) — a custom still 
retained in the Greek Church. Thus, in Russia, 
at the time of salutation, red eggs are exchanged, 
and cage-birds are let loose, as emblematical of 
that liberty which is consecrated by the Easter 
solemnities. The chief solemnity has always con- 
sisted of the celebration of the Lord’s Supper ; and 
Easter is the one time in the year at which, by the 
Fourth Lateran Council, Roman Catholics must 
communicate. 

The proper time for the celebration of Easter has 
occasioned no little controversy. In the 2d century 
a dispute arose on this point between the Eastern 
and AA’estern Churches. The great mass of the 
Eastern Christians celebrated Easter on the 14th 
day of the first Jewish month or moon, considering 
it to be equivalent to the Jewish Passover. The 
AVestem churches kept it on the Sunday after the 
14th day, holding that it was the commemora- 
tion of the resurrection of Jesus. The Council of 


Nice (325 A.D.) decided in favour of the AA’estern 
usage, branding the Eastern usage with the name 
of the ‘ quartodeciman ’ heresy. This, however, 
only settled the point that Easter was to be held, 
not upon a certain day of the month or moon, but 
on a Sunday. The proper astronomical cycle for 
calculating the occurrence of the Easter moon was 
not determined by this council. It appears, how- 
ever, that the Metonic Cycle (q.v.) was already in 
use in the AA r est for this purpose; though great 
discrepancies obtained as late as 541 ; and the 
British churches clung closely to an old cycle of 
eighty-four yearn, originally adopted from the 
Roman Church. The controversy as to the 
celebration of Easter in England was practically 
authoritatively settled by the adoption of the 
Roman usage at the Council of AA’hitby in 664, 
AVilfrid being the spokesman of the victorious 
party, Column the defender of the traditional 
Celtic usage. It was on the metonic cycle that 
the Gregorian Calendar, introduced in 1582, was 
arranged. The method on which this calendar is 
constructed is too complex for description here. 
An elaborate account of the whole matter was 
published by Professor De Morgan in the Com- 
panion to the British Almanac in 1845. The time 
of Easter, being the most ancient and important of 
all the movable feasts of the Christian church, 
determines all the rest. It was debated, at the 
time of the introduction of the Gregorian Calendar, 
whether Easter should continue to be movable, or 
whether a fixed Sunday, after the 21st of March, 
should not be adopted. It was deference to ancient 
custom that led the ecclesiastical authorities to 
adhere to the method of determination by the moon. 
It must be remembered, however, that it is not the 
actual moon in the heavens, nor even the mean 
moon of astronomers, that regulates the time of 
Easter, but an altogether imaginary moon, whose 
periods are so contrived that the new (calendar) 
moon always follows the real new moon (sometimes 
by two, or even three days). The effect of this is, 
that the 14th of the calendar moon — which had, 
from the times of Moses, been considered ‘full 
moon ’ for ecclesiastical purposes — falls generally 
on the 15th or 16th of the real moon, and thus 
after the real full moon, which is generally on the 
14th or 15th day. AVith this explanation, then, of 
what is meant by ‘full moon’ — viz. that it is the 
14th day of the calendar moon— the rule is, that 
Easter Day is always the first Sunday after the 
paschal full moon — i.e. the full moon which happens 
upon or next after the 21st of March (the begin- 
ning of the ecclesiastical year) ; and if the full moon 
happens upon a Sunday, Easter Day is the Sunday 
after. For any given year, the day on which the 
paschal full moon falls, and then Easter Day, are 
found by the following table and rule : 

Day? of Dom. Golden Days of Dom. Golden 

the Month. Letter. Number. the Month. Letter. Number. 


March 21 
22 



.. 29 

m SO 
.. 31 

April 1 


First ascertain the Dominical Letter (q.v.) — 
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taking tiie second, where there are two and the 
Golden Number (see Epact); look for the golden 
number in the third column of the table, and 
opposite to it stands the day of the full moon ; 
then look for the dominical letter, next after the 
day of full moon, and the day standing opposite 
the dominical letter is Easter Day. It sometimes 
happens that Easter Day, as thus determined, is 
different from what it would be if by ‘full moon 3 
were understood the astronomical full moon. Thus, 
in ISIS Easter Day, by the calendar, fell, and was 
celebrated on the 22d of March, the earliest 
possible day, although the full moon was on that 
day ; and in 1845 it again fell on the day of the 
actual full moon (the 23d March). 

One object in arranging the calendar moon was 
that Easter might never fall on the same day as 
the Jewish Passover. They did occur together, 
however, in 1805 on the 14th of April ; and in 
1825 on the 3d April ; and will do so again in 
1903 on the 12tli April ; in 1923 on the 1st April ; 
in 1927 on the 17tli April ; and in 1981 on the 19th 
April. The Jewish festival usually occurs in 
Passion-week, and never before the 26th of March 
or after the 25th of April (new style). On the 
other hand, the Christian festival is never before 
the 22d of March, or after the 25th of April. In 
1761 and ISIS Easter fell on the 22cl of March ; hut 
neither in this nor the following century will such 
be the case again. In 1913 it will fall on the 23d 
of March, as it did in 1845 and 1856. The latest 
Eastern in the 19tli and the 20th century occur in 
1886 and 1943 on the 25th of April. In 1848 
Easter fell on the 23d of April ; and in 1859, on the 
24th of April. 

Popular Observances. — Many of the popular 
observances connected with Easter are clearly of 

E agan origin, and traceable to the feast of the 
axon deity ‘ Eastre ; ’ the Anglo-Saxon name of 
April having been Easter-monath, which still sur- 
vives in the German Ostermonath. The worship 
of this deity, introduced into England by the 
Saxons, continued to be celebrated in many parts 
in the north of Germany down to the beginning of 
the 19th century by the kindling of bonfires and 
numerous other rites (see Beltane). Like the 
May observances of England, it was especially a 
festival of joy. With her usual policy', the church 
endeavoured to give a Christian significance to 
such of the rites as could not be rooted out; and 
in this case the conversion was particularly easy'. 
Joy' at the rising of the natural sun, and at the 
awaking of nature from the death of winter, became 
joy at the rising of the Sun of Righteousness — at 
the resurrection of Christ from the grave. The 
bonfires can be traced in the great ‘paschal tapers,’ 
or ‘Easter candles,’ sometimes weighing 300 lb., 
with which the churches were lighted on Easter 
Eve. In the ancient church disbursements of 
St Mary-at-Hill, in the city' of London, there is 
even an entry' ‘for a quarter of coles for the 
hallowed fire on Easter Eve, 6d.’ 

The Easter offerings or dues are ‘customary' sums ’ 
which from time immemorial have been paid, and 
are recoverable as small tithes before the justices 
of the peace. 

One of the most popular features of Easter was 
the Pascli or Easter egg, an old emblem of the 
resurrection ; although the egg, as symbolical of 
renewed life, may be traced back to a very primitive 
period. De Gebelin has connected it with the 
ancient Egyptians, Peisians, Greeks, and Romans ; 
and Schwartz says it was customary among the 
Parsecs to distribute red eggs at their spring 
festival. In Germany, instead of the Easter eggs 
is presented an emblematical print, in which three 
hens are holding a basket wherein are three eggs ; 
whereas in Vienna the Easter egg is compose?! of 


silver, mother-of-pearl, or bronze, and filled with 
knick-knacks of some kind. Formerly in this 
country the Easter egg was solemnly blessed by 
the priest, and being elaborately' coloured, was 
often kept as an amulet. Most of the old customs 
and superstitions associated with the Easter festival 
have fallen into disuse, but as a holiday season its 
popularity' is not likely to decrease. Easter cauls 
are greetings like Christmas Cards (q.v.). For the 
Easter term, see Term. 

Easter Island, a lonely Pacific islet in 27° 8' 
S. Let., and 109° 24' W. long. Discovered by 
Roggeveen on Easter Day 1722, and visited in 
1773 by Captain Cook, it is 47 sq. m. in area; 
is entirely volcanic, with many' extinct craters 
rising more than 1000 feet; and is fertile, but 
badly oil' for water. Sheep and cattle grazing was 
started by r a French house in Tahiti, after the 
departure in 1878 of the missionaries, with 300 
natives, for the Gambian Archipelago, 500 having 
been shipped to Tahiti four years earlier. The 
natives still left are fair Polynesians ; between 
1860 and 1882 they dwindled from 3000 to 150, as 
well fiom polyandry as from, emigration. They' 
have little to say as to the origin of the picturesque 
remains that have made Easter Island famous. 











i Statues on the side of the Volcano Ronorornkn, 
Easter Island. 


These include multitudes of rude stone statues, 
thin-lipped, disdainful of aspect,- and capped by- 
crowns of red tufa. They are 4 to 37 feet liigh (16 
on an average), and stand on seaward platforms, 
200 to 300 feet long, of cyclopean masonry-. There 
are besides nearly- a hundred stone houses with 
walls 5 feet thick, and interiors bearing paintings 
of birds, animals, &-c. See Wallace’s Australasia 
(1SS0); and Geiseler’s Die Osteriusel: cine Static 
prahistorischcr Kultur (Berlin, 1883). 

Eastern Church. See Greek Church. 
Eastern Empire. See Byzantine Empire. 

Eastern Question is the name given primarily 
to the problem what is to become of the east of 
Europe — specifically-, the area in Europe now or 
lately- under the authority- of the Turks. In the 
18th century the western European powers were 
jealous of Russia and Austria m their wars with 
Turkey, and sympathised more or less openly with 
the Turks. England supported Turkey- against 
Bonaparte in Egypt in 1798. The question has 
from time to time been raised by Russia’s claim to 
be the piotector of the Christian populations in the 
Turkish area, which till 187S comprised more or 
less . directly Roumanians, Montenegrins, and 
Servians, as well as Greeks (of Macedonia, &c.) 
and Bulgarians ; as also by- Russia's aim to be 
regarded and treated as the lieir-iii-cliief of the 
‘sick man.’ The question became acute in 1S54, 
and the Crimean War (q.v.) was an attempt to 
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solve or shelve it, France supporting England in 
the struggle to maintain the status quo. The 
Russo-Turkisli war in 1877-78, the European 
diplomacy of 1876-78, and the Berlin Congress of 
1878 were chapters in the history of the question. 
The area affected by the question has since 1854 
been extended, and the phrase often means prac- 
tically the question how to prevent the undue 
aggrandisement of Russia, especially as against 
England ; and Asia Minor, Persia, Turkestan, 
Afghanistan, even Egypt and India, are treated 
as within the sphere of this complicated and for- 
midable question, and not merely the Balkan 
Peninsula, as well the parts now independent of 
Turkey, as those still more or less completely under 
Turkish authority. 

See Balkan Peninsula, Russia, Turkey ; also Hagen, 
Gcsch. der Oricntalischcn Fragc (1877); Becker, Die 
Orient/ rage (1878); Dollinger, Die Orientalisckc Fragc 
(1879); Boulger, England and Russia in Central Asia ; 
Marvin, The Russians at Jlfcrv and Herat (1883); Vam- 
beiy, The Coming Struggle for India ( 1885) ; S. Lane- 
Poole, The Life of Viscount Stratford dc Rcdclijjc (1888). 

Eastliam, a township and parish of Cheshire, 
on the Mersey, 61 miles SE. of Birkenhead by rail. 
Near Eastliam is the seaward terminus of the Man- 
chester Ship Canal. 

East India Army. When the East India 
Company (q.v.) first sent factors or agents to 
India, an army was not thought of. Military 
forces arose out of the exigencies of the times, and 
at first included adventurers, convicts, and deserters 
from European armies. Gradually organisation 
was introduced, and as the power of the Company 
increased, natives entered the service, until at 
length most of the troops were Hindus or Moham- 
medans, drilled by non-coinmissioned officers sent 
out from England. A few regiments were raised 
in England, a much larger number in India; but 
all alike were officered by the Company’s English 
officers. Before the outbreak of the Mutiny the 
forces in the pay of the Company comprised about 

280.000 men, including 180,000 native regulars, and 

60.000 native irregular horse ; and these troops 
formed three distinct armies, one for each presi- 
dency, and each with its own commander-in- 
chief, although the commander-in-chief in Bengal 
exercised authority over the other two, an arrange- 
ment- still maintained under the later organisation. 
To what extent this fine force melted away during 
1857 and the two following years is described under 
India. Under the Act of 1858 the army also was 
transferred to the crown, the government, to prevent 
a threatened disturbance, allowing such as chose 
to retire. As the Sikhs had behaved well, most 
of the regiments from the Punjab were retained, 
as well as most of the native regiments in the 
Bombay and Madras presidencies ; but it was not 
deemed expedient to restore the native regiments 
of Bengal proper which had proved so treacherous. 

The strength of the British forces lent to India 
is annually fixed in the army estimates laid before 
parliament ; the figures for 1887-88 are given under 
Army. The native army in 1888-89 embraced 
artillery, 1300 ; cavalry, 20,820, besides a body- 
guard of 140 troopers ; sappers and miners, 3000 ; 
infantry, 101,050; staff, 1500; total, 127,810. 
These figures are exclusive of the armies main- 
tained by the feudatory or independent states ; 
returns published in 1884 stated their total strength 
at 349, S35 men, with 4237 guns. During the 
Eastern crisis a force of native Indian troops was 
sent to Malta ; and in the Egyptian war of 1882 
Indian troops fought with distinction along with 
their English fellow-subjects. 

East India Company. The establishment 
of an East Indian trade dates from the time when 


the Portuguese navigator, Vasco da Gama, having 
effected the eastern passage to India by doubling 
the Cape of Good Hope, cast anchor off' the city of 
Calicut on the 20th May 1498. The Portuguese, 
however, never actually founded a trading company ; 
their admirals were the king’s officers, whose 
efforts were directed rather towards the conquest 
and conversion of the eastern races than to mere 
commerce, except as a royal monopoly. Never- 
theless they were supreme in the seas they had 
opened from 1500 to 1600, and dispensed the treas- 
ures of all the islands of the East, from Goa to 
Celebes, and as far northward as Japan ; for it was 
on the islands that the Europeans, one and all, first 
gained a permanent footing. In the next century 
their place was rapidly taken by the Dutch, whose 
first vessel had rounded the Cape only in 1596, and 
whose East India Company was founded in 1602. 
The earliest incorporated East India Company was 
the English, to which Queen Elizabeth granted a 
charter on the last day of the 16th century (31st 
December 1600), under the title of ‘The Governor 
and Company of Merchants of London trading to 
the East Indies.’ Two later companies, after a 
short period of competition, united with the original 
association ; and in 1709 its last and most for- 
midable rival, the English Company (1698), was 
amalgamated with the London Company, under the 
style of 1 The United Company of Merchants of 
England trading to the East Indies.’ About 1624 
the English were compelled by the Dutch to with- 
draw nearly all their factories from the archi- 
pelago, and, shut out from the trade of the islands, | 
they began to found settlements on the coast of the 
Indian peninsula. The nucleus of Madras dates 
from 1639 ; Bombay came to the Company in 1668 ; 
Calcutta was founded in 1686 ; finally, in 16S9 
the Company passed the resolution to acquire 
territorial sway, to ‘make us a nation in India,’ 
which was to change its factors and clerks into 
governors and conquerors. The old Company’s 
charter, granting exclusive trading rights in the 
Indian and Pacific oceans, had been renewed from 
time to time, with various modifications, though 
not without much contention and difficulty ; and 
these exclusive privileges were extended, in con- 
sideration of sundry loans to the government 
aggregating £3,200,000, to the united Company, 
whose constitution thus established was maintained 
with little alteration as long as the Company 
existed. Every shareholder who held £500 of the 
Company’s stock became a member of the Court of 
Proprietors, which annually chose twenty-four to 
form a Court of Directors from those of their number 
who held not less than £2000 of stock. Six of the 
directors went out of office every year ; they retired 
in rotation, so that each had four years of office. 

It was a general custom with the proprietors to 
elect the same persons as directors over and over 
again. Theoretically, the constitution of the 
Company was very democratic, but practically the 
affairs were in the hands of the directors ; for the 
proprietors took little other interest than in 
receiving their half-yearly dividends. The pro- 
prietors had from one to four votes each, according 
to the amount of stock held by them. The Board 
of Control, of later formation (1784), bore relation 
to the governmental affaire of India. 

Properly speaking, the Company were only mer- 
chants : sending out bullion, lead, quicksilver, 
woollens, hardware, and other goods to India ; and 
bringing home calicoes, silk, diamonds, tea, 
porcelain, pepper, drugs, saltpetre, &c. from tliencc. 
Not merely until India, but with China and other 
parts of the East, the trade was monopolised by 
the Company ; and hence arose their great trade in 
China tea, porcelain, and silk. Until Clives day, 
however, paltry and insufficient salaries were paid 
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to the servants of ‘John Company,’ who were per- 
mitted to supplement their income by every means 
in their power— to ‘shake the pagoda tree.’ By 
degrees avarice and ambition led the Company, or 
their agents in India, to take part in the quarrels 
among the native princes ; this gave them power and 
influence at the native courts, and hence arose the 
acquisition of sovereign powers over vast regions. 
India thus became valued by the Company not only 
as commercially profitable, but as affording to the 
kinsfolk and friends of the directors opportunities 
of making vast fortunes by political or military 
enterprises. It is not the purpose of the present 
article to trace the political affairs of the Company, 
or the rise of a British empire in India ; that will 
be done under India. 

In 1744 the Company obtained a renewal of 
their charter till 1780, but not without a loan of 
£1,000,000 to government ; for the monopoly was 
distasteful to the nation at large. France, too, had 
an- East India Company (six had been established 
between 1604 and 1719), and the struggles between 
the two companies for power in the southern part 
of India led to constant warfare between them 
during the ISth century. Other loans to' govern- 
ment were the means of obtaining further renewals 
of the charter in later years. In 1833 the legis- 
lature took away all the trading privileges of 
the Company. The dividends to proprietors of 
East India stock were thenceforward to be paid 
out of taxes imposed by the Company on the 
people of India, in such provinces as were under 
British dominion. From that year the Company’s 
powers became anomalous; the Company could 
not trade, and could not govern without the 
sanction and continued interference of the imperial 
government. The wars in India since that year 
have been waged by Britain as a nation, rather 
than by the Company ; and Britain practically, 
though not nominally, became responsible for the 
enormous cost of those wars. In 1853 the charter 
was renewed for the last time, for an indefinite 
term of years, but with a further lessening of the 
power of the Company, and an increase of that of 
the crown ; patronage also was abolished. 

After the Mutiny the Company was forced, in 
spite of a strenuous resistance, to cede its powers 
in 1858 to the crown, under an act for the better 
government of India. Most of the distinguished 
men, military and political, till then in the Com- 
pany’s service, accepted office under the crown, to 
assist the government by their general knowledge 
of Indian affairs. These affairs are now managed 
by a Secretary of State for India. The East India 
House (1726) was demolished in 1862 ; and Hailey - 
burv (q.v.), the East India college since 1806, was 
closed in 1858, to be four years later converted into 
a public school. 

See Sir John 5V. Kaye, The Administration of the East 
India Company (1853); J. T. Wheeler, India under 
British Rule, from tlic Foundation of the East India 
Company (188G) ; and other books cited under India. 

East Indies, as distinguished from West 
Indies, include not merely the two great peninsulas 
of Southern Asia, but likewise all the adjacent 
islands from the delta of the Indus to the northern 
extremity of the Philippines (see India). For the 
Dutch East Indies, called sometimes Instdinde, see 
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made his home in Borne, where he executed the 
‘ banditti ’ pictures that first attracted attention to 
him in England. In this period also he exhibited 
‘ Isidas the Spartan,’ ‘ Pilgrims in sight of Rome,’ 
and ‘Byron’s Dream.’ In 1827 he was elected an 
Associate, and in 1830 a full member of the Royal 
Academy. In 1839 appeared ‘Christ blessing little 
Children,’ and in 1841 his great work, ‘Christ 
weeping over Jerusalem,’ now in the National 
Gallery. In 1850 he was elected President of the 
Royal Academy, and received the honour of knight- 
hood. In 1855 he was appointed Director of the 
National Gallery, in which capacity his services 
were as valuable as they were unsparingly given ; 
and it was during one of his journeys in search of 
pictures for the national collection that he died at 
Pisa, 14th December 1865. Eastlake acquired a 
high reputation as a writer on art. Besides other 
works, he published Mcitcricds for the History of 
Oil Painting (1847), a work of great learning and 


Eastlake, Sir Charles Lock, President of 
the Royal Academy, was born at Plymouth in 1793, 
and studied in London and Paris. When the 
Bcllcrophon, with Napoleon on board, appeared in 
the port of Plymouth, Eastlake profited by the 
opportunity, and produced, from a number of rapid 
sketches taken in a shore-boat, two full-length 
portraits of the emperor. From 1816 to 1830 he 


Literature of the Fine Arts ( 1848 and 1870), to the 
second series of which an excellent Memoir is pre- 
fixed by Lady Eastlake, the authoress of Letters 
from the Baltic. Eastlake was a Fellow of the 
Royal Society, D.C.L. of Oxford, and a Chevalier 
of the Legion of Honour. 

East Liverpool, a post-village of Ohio, on the 
Ohio River, 44 miles WNW. of Pittsburg by rail, 
with machine-shops and potteries.- Pop. 5568. 

East London, a South African seaport, at the 
mouth of the Buffalo River, 36 miles SE. of King 
Williamstown, and 700 miles E. of Capetown, 
with a large export and import trade. It is the 
terminus of the railway to Queenstown. Harbour 
works have been erected to protect the formerly 
exposed anchorage. The division of East London, 
with an area of 1225 sq. m., was formed from part 
of British Ivaffraria in 1866. 

East Lothian. See Haddingtonshire, 
Lothian. 

East Main, a region of Canada, belonging to 
the North-west Territories, and consisting of the 
greater part of the peninsula of Labrador (see map 
at article Canada ). It is bounded N. by Hudson 
Strait, and W. by Hudson Bay down to its 
southern extremity, meeting Labrador proper on 
the E., and the province of Quebec on the S. 
It is a bleak and desolate country, yielding little 
to commerce but fish-oil and a few furs. The East 
Main or Slade River enters Janies Bay about 52° 
15' N. lat., after a course estimated at 400 miles. 

Easton, capital of Northampton county, Penn- 
sylvania, stands in the fork between the Delaware 
and Lehigh rivers, 67 miles N. of Philadelphia by 
rail. A number of railways meet here, and the 
town forms also the terminus of the Delaware, 
Lehigh, and Morris canals, by which a consider- 
able transport trade is carried on, while it has 
several foundries, rolling-mills, and manufactures 
of locks, wire, rope, flour, &c. Easton is the seat 
of Lafayette (Presbyterian) College (1832), with a 
library of 20,000 volumes. Pop. (1880) 11,924. 

East River, the strait between Long Island 
Sound and New York Harbour, separating the 
cities of Brooklyn and New York. It is about 10 
miles long, and \ mile wide at the narrowest point, 
and is navigable by the largest ships. 

East Saginatv, a city of Michigan, 66 miles 
NNE. of Lansing by rail, at the head of steam- 
boat navigation on the Saginaw River, which is 
here crossed by several bridges to Saginaw. It 
produces about a million barrels of salt annually, 
and has large planing, flouring, and saw mills, 
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foundries, machine-shops, and shipyards, besides a 
trade in pine lumber. Pop. (1870) 11,350; (1884:) 
29,085. 

East St Louis, a town of Illinois, connected 
with St Louis, Missouri, by a grand steel bridge 
over the Mississippi. It is important as a railway 
terminus, and contains a Catholic and a Baptist 
college, several mills and factories, and the largest 
stock-yards in the United States. Pop. 9185. 

Eastwick, Edward Backhouse, English 
Orientalist and diplomatist, was born at Warfield, 
in Berkshire, on 13th March 1814, and educated at 
the Charterhouse and Oxford. Proceeding to India 
as a cadet of the East India Company in 1836, he 
was soon chosen to fill political offices in Kathiawar 
and Sind. From 1845 to 1859 he was professor 
of Hindustani at Haileybury College, and in the 
latter year was' appointed assistant political secre- 
tary in the India Office. He then spent three years 
(1860-63) as secretary of legation in Persia. He 
died at Ventnor, Isle of Wight, I6th July 1883. 
His best works are translations from the Persian 
(Saadi’s Gulistan, 1852 ; Arrived of the Parsces in 
India , 1845 ; Life of Zoroaster, 1843 ; and Anvar-i 
Suhaili, 1854); a. Hindustani Grammar (1847; 2d 
ed. 1858 ) ; J ournal of a Diplomate in Persia ( 1864 ) ; 
and Kaisar-nama-i-Hind or Lay of the Empress 
(1878-82). He also translated into English Bopp’s 
Comparative Grammar (1856) and Schiller’s Revolt 
of the Netherlands (1844). 

Eau Claire, capital of Eau Claire county, 
Wisconsin, at the mouth of the Eau Claire River, 
and at the head of navigation on the Chippewa 
River, 183 miles NW. of Madison by rail. It has 
a vast trade in lumber, and contains numerous saw- 
mills, besides planing-mills, grist-mills, foundries, 
and machine-shops. Pop. (1870) 2293; (18S5) 
21 , 668 . 

Eau Creole, a very fine liqueur, made in 
Martinique, by distilling the flowers of the Mam- 
mee Apple ( Mammeci miericana) with spirit of 
wine. 

Ea\l de Cologne, a celebrated perfume, the 
reputed inventor of which- is Johann Maria Farina 
(1685-1766), a native of Piedmont, who settled in 
Cologne in 1709, though his claim to be the inventor 
is not undisputed. The secret of the process of 
its manufacture is claimed by from thirty to forty 
firms, bearing the name of Farina, now existing in 
Cologne. The recipe is said to be twelve drops of 
each of the essential oils neroli, citron, "bergamot, 
orange, and rosemary, along with one drachm of 
Malabar cardamoms and one gallon of rectified 
spirit. The whole is distilled together, and the 
condensed liquid constitutes Eau de Cologne. In 
Great Britain, where chemists and others make an 
‘article little, if at all, inferior to the imported one, 
the oils are usually mixed with a highly purified 
spirit, and the subsequent distillation dispensed 
with. 

Eau de Vie. See Brandy. 

Euux Bonnes, a watering-place of France, in 
the department of Basses-Pyrenees, is situated in a 
narrow gorge of the Pyrenees, at an altitude of 
2454 feet, and 29 miles S. of Pau. Pop. 795, with 
6000 to 10,000 visitors in the season (July to 
August). The springs, both hot and cold, the 
former with a temperature ranging from 53° to 91° 
F., contain sulphur and sodium ; the water is used 
for disorders of the chest and respiratory organs. 

EatlX Ckaudes, a watering-place of France, 
27 miles S. by W. of Pau, situated in a narrow 
Pyrenean valley, 2215 feet above sea-level. Its 
waters, which are sulphurous, and range in tem- 
perature from 50° to 93° F., are useful in cases of 
catarrh and rheumatism, also for skin-diseases. 
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Eavcsdrip, an ancient Saxon custom, corre- 
sponding to the well-known urban servitude of 
the Romans called stillicide (slillicidium), where a 
proprietor was not allowed to build to the extrem- 
ity of his estate, but must leave a space regulated 
by the charter by which the property was held, 
so as not to throw the eaves-drop on the land of his 
neighbour. 

Eaves-droppcrs ‘are such as listen under 
walls or windows, or the eaves of houses, to hearken 
after discourse, and thereupon to frame slanderous 
or mischievous tales’ (Blackstone). Such persons 
are, by the law of England, regarded as common 
nuisances, and are punishable by fine. 

Ebal. See Gerizim. 

Ebb and Flow. See Tides. 

Ebbw Vale, an urban sanitary district in the 
north-west corner of Monmouthshire, 21 miles 
NNW. of Newport, lies in the middle of a rich 
iron and coal district, and has numerous iron- 
works. Pop. (1881) 15,519. 

Ebcnaceie, an Older of dicotyledonous trees 
and shrubs allied to Sapotacew. About 250 species 
are known, mostly tropical, of which many furnish 
hard and durable timber (see Ebony) ; several are 
natives of the United States. The fruits are often 
edible. See Date Plum. 

Ebenezer (Heb. ‘stone of help ’), a monument 
raised by Samuel after his victory over the Philis- 
tines, was assumed by early Christian hermits to 
be at a place now called Deivaban, near the western 
border of Judah. But the site is not really 
known. 

Ebcrhard, August Gottlob, a well-known 
German writer, was bom at Belzig in 1769, studied 
first theology at Leipzig, then devoted himself to 
a busy life as a man of Tetters at Halle, Hamburg, 
and lastly at Dresden, where lie died, 13th May 
1845. Eberliard’s literary reputation depends upon 
his Hannclien and die Kiicldcin (1822), an idyl 
which has been translated into many languages, 
and is still popular, and his long poem in hexa- 
meters, Dcr Erstc Mcnsch und die Erde (1828). 
His collected works fill 20 vols. (1830-31 ). 

Ebcrliard, Johann August, philosophical 
writer, was bom at Halberstadt, 31st August 
1739 ; studied theology at Halle, and after some 
years preaching in Berlin and Charlottenburg, 
became professor of Philosophy at Halle in 1778. 
He died 6th January 1809. Eberhard’s first work 
was his None Apologia des Socrates (1772), an 
able and outspoken book, in which the rights of 
common sense are vindicated against the assump- 
tions of a narrow theology. Among his numerous 
books may be mentioned, Sittcnlehrc dev Vernvnft 
(1781), and Versuch einer allgcmeincn Devtschen 
Synonymik (6 vols. 1795-1802), a work which was 
enriched and improved by Maas (12 vols. 1818-21), 
and again by Gruber (6 vols. 1826-30). Towards 
the close of his life, Eberhard vainly strove to con- 
trovert the metaphysics of Kant by vindicating the 
earlier theories of Leibnitz and Wolf. 

Ebers, Georg Moritz, a distinguished Egypt- 
ologist and novelist, was born 1st March 1837, at 
Berlin, was educated at Froebel’s school, and 
studied law at Gottingen. He afterwards devoted 
himself to the study of Egyptology at Berlin, in 
pursuit of which he visited the chief museums of 
Europe. He established himself in 1865 as a 
lecturer at Jena, where in 1868 he was made pro- 
fessor. Next year he made a long journey to the 
East, and in 1870 was called to Leipzig as professor 
of Egyptology. His . visit to Egypt bad resulted 
in the* discovery' of the celebrated hieratic ^medical 
Papyrus Ebers, which he published in 1875. His 
most important work besiefes this is Acgyptcn und 
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do not refer to it. Many of the Jewish doctors 
considered that it ought to be ‘secreted.’ The 
school of Shammai held that it did not ‘ defile the 
hands’ (i.e. was not canonical), the school of Hillel 
held that it did, and its canonicity was not clearly 
decided till the Synod at Jamnia in 90 A.D. The 
homilies on the first three chapters by Gregory 
of Nyssa (4th century) form the earliest exegetical 
treatise on the hook. The allegorical treatment 
by Gregory was still further developed by Jerome 
and Augustine, and throughout the middle ages 
Kolieleth was credited with the twofold aim of 
demonstrating the nothingness of all worldly things 
and commending the ascetic and contemplative life, 
while Gregory the Great’s explanation of the pass- 
ages that resisted this view as ‘ironical mockeries 
of the wicked ’ was universally accepted. Hugo of 
St Victor, Bonaventura, and other scholastics held 
that ‘ the intention of the book is to persuade men 
to despise the world.’ The fust Protestant com- 
mentator on Ecclesiastes was Brenz, who brought 
out its practical character as commending ‘ a pious 
use of the creatures,’ and in this he was followed by 
Luther, who regarded vui. lo as the scopus of 
the book. Few books have been favourites of so 
many different persons, and for such divers reasons. 
Renan finds in the author an ‘ amiable rout of the 
upper ten,’ to whom the only certainty is that the 
pious are weaklings, and between whom and Hein- 
rich Heine ‘ il n'y a qu’ttnc porta a entr’ouvrir.’ 
Frederick the Great called it a 1 mirror of princes 
Jerome, Comenius, and Hengstenberg used it as 
a manual of religious consolation. 

Many since Grotius have regarded it either as 
an anthology from different authors, or a dialogue 
between the false wisdom and the true. But 
Kolieleth is doubtless a unity, and it would be 
hard, as Ewald remarks, to find elsewhere so 
much comprehended in such small compass. It 
presents in kaleidoscopic series the varying aspects 
of human life, tests the aims and results of 
each, and concludes of each in turn that ‘this 
also is vanity.’ This is the thread running 
through the book, which also tends to the prac- 
tical conclusion that life being without result, a 
man should take the best of it by the exercise of 
good sense, and ‘ make his soul enjoy good in his 
labour.’ The book of Kolieleth shows the limita- 
tion of the Old Testament form of Revelation, and 
indicates negatively the transition from the Old 
Covenant to the New, which was set forth 
in the declarations of the Messianic Prophecies. 
According to Professor Davidson, through the 
book there is ‘the cry of the human spirit for 
continuance, that it be not extinguished in death, 
that it may carry the gains accumulated here with 
it; the cry for a sphere adequate to the powers of 
which it is conscious, that it be no more the toy of 
outward things, but have all things under its feet ; 
the cry that its moral instincts be not violated, that 
it should be taken, more into the counsels of God, 
and know something even as it is known. If ail 
this be like the flutterings of an eagle long chained, 
it has in it something prophetic. On the other 
hand, the preacher earnestly counsels eveiy man, 
“Hold fast that which thou hast.” God and his 
moral rule, however obscure its incidence be, and 
the moral life of man are sure.’ 

The most important modem commentaries and studies 
on Ecclesiastes are those of Ewald ( Dichter des alien 
Bundas, voL ii. 18G7), Hitzig (1847), Elster (1855), 
Hahn (18G0), L. Young (1865), Ginsburg (18G1), Zdckler 
(1SG8; American ed. by Dr Tayler Lewis, 1872), Gratz 
(1S71), T. P. Dale (1873), Tyler (1874), Delitzsch 
(1S75), Plumptre (1881), Renan ( 1882 ), Wright (1883), 
Cheyne ( Job and Solomon, 1887), Bradley {Lectures on 
Ecclesiastes, 1885), Nowack (forming part of the Excrtc- 
lischcs Bandbuch), Professor Davidson (‘Some Recent 
Books on Ecclesiastes,’ in the Theological Review, Edin., 


November 1888). See also Professor A. Palm’s biblio- 
graphical monograph, Die Qohclel Litcrutur (188G). 

Ecclesiastical Commissioners. In 1835 
commissioners were appointed to inquire into the 
revenues of the bishoprics, cathedrals, &c. of 
England and Wales, with a view to the more equal 
distribution of such revenues, and to a better pro- 
vision for the spiritual necessities of the people. The 
commissioners presented four very’ valuable reports, 
and on their recommendation a permanent Com- 
mission was established by act of parliament in 
1836. The Commission now consists of the arch- 
bishops and bishops, the deans of Canterbury, St 
Paul’s, and Westminster, certain judges and minis- 
ters of state, eleven eminent laymen appointed by 
the crown (of whom two are appointed to act 
as Church Estates Commissioners), and a third 
Church Estates Commissioner appointed by the 
Archbishop of Canterbury. The commissioners 
are a corporation, empowered to hold lands and 
other property. The powers of the Church Building 
Commissioners were transferred to them in I85G. 
Though the acts which relate to the Ecclesiastical 
Commissioners are numerous and complicated, the 
general outline of their duties is tolerably clear. 
Certain canonries, prebends, and other offices have 
been suppressed by parliament; the revenues of 
other offices have been restricted to a fixed sum, 
under schemes of reform prepared by the Ecclesi- 
astical Commissioners and sanctioned by the Queen 
in Council. The revenues thus set free have been 
earned to a common fund, out of which grants are 
made in aid of poor benefices and of the new 
districts created to meet the wants of the more popu- 
lous and necessitous parts of the country. Under 
the Church Bniklin" Acts the Commissioners have 
power to divide and unite parishes, and to make 
new districts for ecclesiastical purposes. Reports 
of the work of the Ecclesiastical Commissioners 
are laid annually before parliament. Their pro- 
ceedings have seldom led to political discussion ; 
but the very large powers which they exercise 
render them liable to keen criticism from clergy- 
men and others interested in church matters. 

The Ecclesiastical Commissioners are the largest 
landowners in England ; their land extending to 
about 300,000 acres, comprising a large part of the 
best agricultural land in the country. The net 
income from all sources was in 1888 £1,120,000. 

Ecclesiastical Courts. In the early Chris- 
tian church there were courts, presided over by 
bishops and presbyters, which dealt with ques- 
tions of discipline, and with disputes which arose 
among the brethren. It is to these courts that 
St Paul refers when he condemns those who go to 
law with a brother ‘before the unbelievers, and 
not before the saints.’ ‘When Christianity became 
an _ established religion, these courts changed 
their character. The state permitted church courts 
to exercise jurisdiction over the whole civil com- 
munity in ecclesiastical matters, and in matri- 
monial and other causes which had to be decided 
by the ‘law Christian.’ In England and else- 
where the goods of a deceased person were distrib- 
uted, or his will was proved, in the court of the 
‘ordinary’ ecclesiastical judge, usually the bishop 
of the diocese : this was done, because a part of 
the goods went by custom to the bishop, to be 
spent for pious uses. The early history of the 
English church courts is obscure ; - such informa- 
tion as we possess will be found in the report 
presented to parliament by a Royal Commission in 
1883. These courts became in time a fruitful 
source of disputes between the crown and the see 
of Rome. After a long struggle, the crown pre- 
vailed : clergymen were made subject to the law 
of the land ; the king’s court maintained its right 
to prohibit ecclesiastical judges from going beyond 
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their jurisdiction ; appeals to Home were forbidden, 
under penalty of Praimvnire (q.v.). At the Refor- 
mation the king was acknowledged as the legal 
head of the church, charged as such with the 
administration of the ‘ law spiritual ; 1 the final 
appeal was to delegates or commissioners of review 
appointed by him. The final appeal in 1 ecclesi- 
astical cases is now to the Judicial Committee of 
the Privy-council. Modern legislation has greatly 
diminished the importance of church courts ; their 
jurisdiction in matrimonial and testamentary 
causes is gone ; and Acts of Toleration prevent 
them from exercising coercive powers over the 
general community (see Convocation, Doctors’ 
Commons, and Divorce). Under the Public 
Worship Regulation Act of 1874, a new ecclesi- 
astical judge was appointed to try offences in the 
matter of ritual. There is a party in the church 
which objects to, the jurisdiction of this judge and 
of the Judicial Committee on the ground that 
their decisions are not those of ecclesiastical courts 
in .the proper sense of the term. The Bishop of 
Lincoln s case, tried in 1889 by the Archbishop of 
Canterbury, with the assistance of four bishops, 
raised the interesting question, by what court a 
bishop may be tried for alleged offences against the 
law of the church. 

In Scotland, the church judicatories are kirk- 
sessions, presbyteries, synods, and general assem- 
blies. The ‘spiritual independence^ of these tri- 
bunals has been the theme of much controversy, 
especially at the time of the Disruption of 1843 
(see Free Church). The Commissary Court and 
the Court of Teinds are semi-ecclesiastical in their 
character. Both in England and in Scotland, dis- 
senting churches have courts of their own ; the 
jurisdiction of such courts depends entirely on con- 
• tract or voluntary submission. See Sir it. Philli- 
more’s Ecclcsiasticcd Law of the Church of England 
(2vols. 1873-76), and T. E. Smith’s Summary of 
Law and Practice in Ecclesiastical Courts (3d. ed. 
1888). 

Ecclesiastical Law. See Canon Law. 
Ecclesiastical Titles Assumption Act, 

a measure passed in 1851 as the outcome of a 
ferment' of Protestant zeal, awakened by an edict 
issued by the Papal court in 1850, dividing Great 
Britain into territorial bishoprics, under an Arch- 
bishop of Westminster. The Act of 1851, passed 
by Lord John Russell, declared the papal edict null 
and void, and imposed penalties on persons assum- 
ing Catholic titles named from bishoprics, deaneries, 
&c. in England or Ireland. No prosecution took 

S lace under the act, the popular excitement died 
own, and the act was finally repealed in 1871. 
No opposition was made to the constitution of a 
regular Catholic hierarchy in Scotland in 1878, with 
territorial titles. 

Ecclesiastical Year. See Year, Chron- 
ology, Easter, Festivals. 

EcclesiasticUS (Lat., with liber, ‘book,’ under- 
stood ; i.e. ‘ the church -book’), the title which from 
about the middle of the 4th century came to be 
applied in the Western Church to a collection of 
apothegms, whose author calls himself at the close 
of his book ‘Jesus, the son of Siracli, the Jerusa- 
lemite.’ According to the prologue of the Greek 
translation, the work was originally composed in 
Hebrew (not in Aramaic). Jerome testified that 
he had seen the Hebrew text, no part of which is 
now extant beyond a number of quotations in the 
Talmud, and that the original title was Mcshalim 
( Heb. , ‘ apothegms ’ ). In the Greek MSS. the con- 
stant title is Sophia (‘-wisdom,’ Heb. Hohhmah ), 
the name also used to designate the canonical book 
of Proverbs. From another statement in the trans- 
lator’s prologue, it can be concluded with certainty 


that the translator, who was the author’s grandson, 
came to Egypt in the year 132 B.C. The author of 
Ecclesiasticus may thus have lived and- written 
about 190-170 B.c. In accordance with this is the 
tribute to the memory of the high-priest Simon, 
son of Onias (i.e. Simon II., who lived at the 
beginning of the 2d century b.c.). The earliest 
Christian writer who expressly quotes the book is 
Clement of Alexandria, but there are not a few 
probable indications that it was known to the 
writer of the epistle of James (cf. e.g. James, i. 19 
with Ecclus. v. 11 ). No definite plan can be traced 
in the arrangement of this collection of aphorisms, 
which was doubtless composed piecemeal. But 
there is a moral unity of motive throughout. The 
son of Siracli everywhere teaches that man’s true 
wisdom is the fear of God and the keeping of his 
commandments, though here and there Ids zeal in 
applying his teaching of wisdom to every least detail 
of human life leads him to inculcate petty, homely 
rules of prudence not without a savour of utili- 
tarianism. We owe the preservation of the book 
to the pious desire of the author’s grandson to 
recommend the theology of Palestine to the Jews of 
Alexandria, who in return inserted it in the Greek 
Bible. ‘ That it did not find a place,’ says Fritzsclie, 
‘among the canonical Scriptures was probably 
owing to its late origin, and the fact that it was 
not anonymous, or rather, that it did not appear 
under an ancient and venerable name, like the 
somewhat later book of Daniel, but under that of 
its real author.’ From the end of the 2d century 
downwards Ecclesiasticus was regarded as an 
edifying book, and it was not till the Council of 
Trent pronounced it to be canonical that Protestant 
orthodoxy discovered those signs of spiritual defi- 
ciency of which most of the Reformers seem to have 
been unaware. Bunyan, in his Grace Abounding, 
tells that after being ‘greatly enlightened and 
encouraged’ by the text Ecclus. ii. 10, it ‘did 
somewhat daunt ’ him to find it in the Apocrypha, 
yet lie considered it was his ‘ duty to take the com- 
fort of it.’ The noble ‘ Hymn of the Forefathers ’ 
at the conclusion of the book is familiar to our ears 
from the words read on founders’ days and sung in 
Handel’s Funeral Anthem. 

The best commentary is that of Fritzsclie (1859). See 
also Bruch, Wcisheitslehre der Hcbracr ( 1S51 ) ; Horowitz, 
Das Buck Jesus Siracli (Breslau, 1865); Merguet, Die 
Glaubcns- und Siitenlehrc dcs Bitches Jesus Siracli (Kon- 
igsberg, 1874) ; Seligmann, Das Buck dcr Weisheit dcs 
Jesus Sirachs ( Breslau, 1883); and Schiirer’s History of 
the Jewish People in the time of Jesus Christ (2d div. 
vol. iii. Eng. trans. Edin. 1886). 

Ecclcsiology, the study of church archi- 
tecture, decoration, and archreology, a subject 
discussed in innumerable separate articles through- 
out this work. See Chubch. 

Ec’dysis. See Ckab, Crustacea, Moult, 
Skin-casting. 

Echelon (from the French (chellc, ‘ladder’) is 
such a formation or arrangement of troops that, if 
viewed from a height, they would present some 
analogy to the successive steps of a ladder or stair- 
case. The several divisions of the force, although 
parallel, are no two on the same alignment. Each 
lias its front clear of that in advance, so that, by 
marching directly forward, it can form line with it. 
There are two kinds of echelon, direct and oblique. 

Echidna, or Porcupine Ant-eater, a genus 
of mammals representing a primitive type, included 
along with the Omitliorliynclms (q.v.) and another 
genus in that lowest sub-class of Mammalia which 
lias been variously designated Monotremata, Onii- 
thodelpliia, or Prototheria. In many ways the few 
animals in this section are primitive — in skeleton, 
brain, heart, and reproductive organs especially. 
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None of their peculiarities, however, are more 
Striking than their oviparous, instead of viviparous 
liahit. They lay eggs instead of bringing forth 
their young as such, like other mammals. The 
temperature of the body is very low (in Echidna 
28° 0.), and this may he taken as a sort of physio- 
logical index of the low pitch of the life. In several 
features besides the egg-laying habit the Proto- 
theria resemble birds, but this is not due to any 
relationship other than that of a far back common 
ancestry. 

The genus Echidna is found in Australia, Tas- 
mania, and New Guinea. Tiie cut shows the 
general appearance of the animal. The hair is 
partly replaced by the porcupine-like spines, which 
are doubtless useful in protection and in burrow- 
ing ; the toes are armed with strong claws, dexter- 
ously used in rapid digging both for food and for 
concealment ; the tail is rudimentary ; the skull is 
prolonged into a narrow snout ; the mouth, which 
lias a very small aperture, is entirely toothless, 
but contains a long extensile worm-like tongue, 
viscid with saliva, which is quickly moved out and 
in for catching ants. The hind-leg or heel of the 
males bears a homy spur, connected, with a gland 
on the thigh, but of unknown significance. The 



Echidna aculeata. 

Echidna has a better brain than the duckmole, the 
cerebral hemispheres being not only larger, but 
well convoluted. A unique skeletal peculiarity for 
a mammal is the incompletely ossified socket 
(acetabulum), where the thigh-bone works on the 
hip-girdle. In skull, mouth, feet, tail, skin, and 
general habit, the Echidna is obviously very 
different from the ornithorhynclius. The animal 
is emphatically a liurrower. In walking, the liiud- 
toes are turned outwards and backwards. It feeds 
on ants, caught as above described, and crashed 
by spines on the tongue and palate. The Echidna 
is thus a prophecy of the true Ant-eaters (q.v.). 
Tlie eggs are large, and inclosed in a tough egg- 
shell. After being laid, they are earned in a pouch 
developed round about the depressed area on which 
the milk-glands open. There are no teats. 

There are several species of Echidna, the best 
known being E. acul cata, in Australia and Tasmania. 
Another form, ‘with longer fur almost concealing 
the spines,’ is distinguished as E. setosa. A third 
species— A. lawcsti, from New Guinea — has also 
been distinguished. All these have five claws on 
each foot. A larger form, with only three claws, 
occurs in New Guinea, and is separated as a dis- 
tinct genus, Acanthoglossus or Pro-echidna bruijnii. 
The upper arm of a fossil Echidna has been found 
among Pleistocene remains. 

See Gould, Mammals of Australia (3 vols. 1845-63); 
Gervais, Osteo'jraphic dcs Monotrimcs (Paris, 1878); 
Oldfield Thomas, Proc. Zool Soc. Lond. (1885) ; Baldwin 
Spencer, Nature, xxxi. (1884-85); and Haackc on 
‘ Oviparity,’ in Proc. Roy. Soc. xxxviii. (1884-85). 
Echinococcus. See Tapeworm. 

Ecllinocleriliata (Gr., ‘thorny -skinned’), a 
.well-defined division of Invertebrates, including 


seven classes: Holothuroidea (q.v.) or Sea-cucum- 
bers, Sea-urchins (q.v.) or Echinoidea, Starfishes 
(q.v.) or Asteroidea, Brittle-stars (q.v.) or Opliiu- 
roidea, Featlier-stars or Crinoidea (q.v.), and the 
•wholly extinct Cystoidea (q.v.) and Blastoidea. 
The larva is bilateral, but the adults are more 
or less radially symmetrical. Limy depositions, 
forming skeletal framework, are developed to a 
variable, but usually predominant, degree in the 
middle layer or mesoderm. There is in all a 
special development of a water- vascular (locomotor 
or respiratory ) system. A metamorphosis occurs in 
the life-liistory. ‘ They are all marine, barring a few 
Holothnrians in brackish water. They .appear in 
the Lower Silurian strata. On the genealogical tree 
the Echinoderms form a very distinct offshoot from 
the main stem. The larva of the remarkable worm 
Balanoglossus lias a striking resemblance to tlie 
typical Echinoderm larva. The sea-urchins and 
sea-cucumbers are associated along one line ; the 
starfishes, brittle-stars, and crinoids along another. 
See the separate articles. 

Ecliinoidea, a sub-class of Echinodermata 
(q.v.). See Sea -urchins. 

Ecliinorliynclms (lit. ‘thomy-snont’),agenus 
of peculiar parasitic worms, forming the class 
Aeantliocephala, which approaches but is quite 
distinct from the Nematodes. The proboscis armed 
with hooks, the absence of moutb or food-canal, 
the exclusively parasitic habit and its results, are 
characteristic features. There are many species, 
one of which has been fonnd, but that is all, in 
man. The adults occur in the alimentary canal of 
some vertebrates— e.g. pig, duck, pike, perch ; the 
immature forms inhabit small invertebrates (eaten 
by the final hosts), especially small aquatic crus- 
taceans. See Parasitism. 

EcIuiiih. See Viper’s Bugloss.- 
o EcllO, a nympli whom Zeus employed to talk 
incessantly to Iiera in order to keep her from 
observing his infidelities. The goddess discovering 
his artifice, changed Echo from a nymph into a 
mere echo. She next fell in love with Narcis- 
sus, but finding her love unreturaed, pined 
away in hopeless grief till nothing but her voice 
remained. / 

EcllO (Gr., ‘sound’). Sound is produced by 
waves of compression and rarefaction in the air; 
when such a wave comes against a wall or other 
opposing surface, it is reflected, and proceeds in 
another direction, and the sound caused by this 
reflected wave is called an echo. Even the surface 
of a cloud suffices to reflect sound, as may be 
observed ' during thunder and tlie discharge of 
cannon. That the echo of a sound may return to 
the point where the sound originated, the reflecting 
surface must be at right angles to a line drawn to 
it from that point. Oblique walls send the echoes 
of a person’s voice off in another direction, so that 
they may be heard by others, though not by him. 
In order to echo words distinctly, the reflecting 
surface must on the wlfole be plane, or so curved as 
to resemble a concave mirror. A curved form is 
necessary for returning a distinct sound when the 
distance is considerable. Great evenness of surface, 
however, is not essential, as it is no uncommon 
thing for the edge of a wood to return an echo. 
The distance of tlie reflecting surface must also be 
such as to allow a sufficient time to elapse between 
the sound and the return of the echo for the ear to 
distinguish them ; when they succeed too closely, 
they merge into one. An interval of about i of a 
second is necessary to discriminate two successive 
sounds; so that if we assume 1125 feet ns the 
distance traversed by sound in a second, X V of 1125, 
or G2 feet, will he the least distance at which an 
echo can be heard, as tlie sound will go that distance 
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and return in £- of a second. If the distance is less, 
the echo only clouds the original sound, and is not 
heard distinct. It is these indistinct echoes that 
interfere with hearing in churches and other-large 
buildings ( see Acoustics ) ; hence anything that 
breaks the evenness and continuity of the reflecting 
surfaces is an improvement in this respect. The 
number of syllables that any particular echo will 
repeat, depends upon how many can ■ be uttered in 
the time that the sound takes to go to and return 
from the reflecting surface. The echo at the tomb 
of Metella, in the Campagna, near .Rome, 6f which 
Gassendi speaks as repeating a hexameter line 
requiring 24 seconds to utter it, must therefore 
come from a distance of about 1500 feet. Such 
echoes are rare, as the various conditions are seldom 
all fulfilled. When there happen to be several 
reflecting surfaces at different distances in the 
direction of the sound, with a sufficient interval 
between them, each gives a separate and distinct 
echo. A similar effect is produced when two sur- 
faces are inclined to each other in such a way as to 
give repeated reflections of the sound from the one 
to the other like the mirrors of a kaleidoscope, thus 
producing echoes of echoes. To this multiple 
and repeating class belong the famous echoes of 
Killamey, and that produced between the wings of 
the castle of Simonetta, near Milan, which repeats 
the report of a pistol 60 times. 

Eclnica (formerly Hop wood’s Ferry), a town of 
Victoria, Australia, stands on a peninsula formed 
by the Murray and Campaspe rivers, 156 miles N. 
of Melbourne, on the Murray River Railway. It 
has considerable trade in red-gum timber, wool, 
and wine, and important river traffic by steamer. 
A bridge which carries a roadway and railway con- 
nects Ecliuca with Moama on the" New South Wales 
side of the Murray. It cost £124,000. Pop. ( 1887 ) 
4218. 

Ecija, a city of Spain, in the province of Seville, 
34 miles SW. of Cordova by rail, is situated in a 
fertile district, producing corn, wine, and some 
cotton. An old Roman and Moorish town, it 
possesses several traces of the architecture of those 
peoples. On account of its great heat, it is popu- 
larly known as the ‘Frying-pan of Andalusia.’ 
The manufacture of oil and weaving are the chief 
industries. Pop. (18S4) 25,074. 

Eck, Johann (properly Johann Maier), the 
zealous opponent of the Reformation, was horn at 
the village of Eck, in Swabia, 13th November 1486. 
From his twelfth year he was a student, first at 
Heidelberg, and afterwards at Tubingen ( 1499— 

1501) ,' Cologne, and Freiburg in Breisgau (from 

1502) . Having entered the priesthood in 1508, he 
left Freiburg in 1510 to he canon of Eiclistiidt and 
professor of Theology at Ingolstadt, and was the 
ruling spirit of that university till he died there, 
10th February 1543. Learned and vainglorious of 
his great reputation for dialectic skill, he offered a 
challenge to Luther in his Obelisci (against Luther’s 
Theses), attacking Carlstadt at the same time. 
This led to the famous disputation held in the 
Pleissenburg at Leipzig from the 27th June to the 
16th July 1519. Eck first disputed with Carlstadt 
about grace and free-will, and defended the 
Roman Semi-Pelagianism with superior ability. 
Thereafter he contended at greater length with 
Luther for the primacy of the pope, penance, 
indulgences, and purgatory, and pressed the Re- 
former hard with the charge of Hussite heresy. 
Eck fought with quotations from Fathers and 
Councils, and sought to dazzle liis numerous 
hearers with scholastic learning ; Luther appealed 
to history and Scripture, and at. last cried to Eck 
that he ‘ran away from the Bible ’like the devil 
from the Cross.’ Both parties claimed the victory, 


and at Leipzig Eck certainly achieved his object, 
which was to compel the great heretic to declare 
that disobedience to pope and council might under 
certain circumstances be right, and thus coni])] etc 
the breach between Luther and the pope. After 
this Eck wrote his chief work, Be Primalv Petri, 
and went to Rome in 1520 to reap the fruits of his 
labours. He returned to Germany with the bull of 
15th June 1520, which declared Luther a heretic. 
Eck henceforth continued with passionate violence 
his straggle with the Reformation. He made two 
more journeys to Rome ; took part in the conven- 
tion at Ratishon in 1524 ; opposed QJcolampa- 
dius in the Baden conference in 1526 ; was engaged 
at the Augsburg Diet (1530) in the preparation of 
the confutation to oppose the Augsburg Confession, 
and was present at the conference begun at Worms 
in 1540, and ended at Ratisbon in 1541. Eck’s 
appearance at the Leipzig disputation is thus de- 
scribed by the humanist Petrus Mosellanus : ‘ Eck 
is a tall man, with a fat, square-built body and a 
full, thoroughly German voice, which, supported by 
his powerful loins, would do well not only for an 
actor, but even for a public crier ; still, it is more 
harsh than clear. His mouth and eyes, indeed his 
whole countenance, are such that one would sooner 
take him for a butcher or a barbarian mercenary 
than a theologian. With respect to his mind, he 
has a remarkable memory ; and, if he only had 
an understanding equal to it, the work of nature 
on him would be complete.’ Eck collected his 
polemical writings under the title Opervm Joh. 
Eckii contra Lvthentm, tom. I. -IV. (1530-35). See 
Seidemann, Die Leipzigcr Disputation (Dresden, 
1S43); and Wiedemann, Dr Johann Eck (Regens- 
burg, 1865), which has a bibliographical list of his 
writings (81 in number). 

Eckermann, Johann Peter, friend of Goethe, 
was born at Winsen, in Hanover, in 1792. After 
serving as a volunteer in Kielmannsegg’s rifle corps 
during the war of 1813-14, he was for some time 
employed in the war office at Hanover, and was a 
student (from 1 SI 7 ) at the gymnasium of Hanover 
and university of Gottingen. The publication of 
his Beitrtige znr Poesic, mit besonderer Hinweisung 
avf Goethe (Stntt. 1823), led to his removal to 
Weimar, where he was employed by Goethe as his 
assistant in preparing the final edition of his works. 
After being tutor to the grand-duke’s son, he 
travelled in Italy with Goethe’s son in 1830. He 
edited the poet’s posthumous works in 1832-33, and 
in conjunction with Riemer brought out in 1839-40 
a complete edition of his works in 40 vols. Ecker- 
mann was librarian to the grand-duchess at the 
time of his death at Weimar, 3d December 1854. 
He has won for himself a lasting name by his 
Gespriichc mit Goethe in den letztcn Jahrcn seines 
Lcbens 1S2S-32 (2 vols. Leip. 1S37; 6th ed. 
edited by Diintzer, 3 vols. Leip. 1884). These Con- 
versations are of the greatest value for the light 
they throw on the character of Goethe both as a 
poet and as a man, and contain, in Eckermann’s 
own words, ‘many valuable explanations and 
instructions with regard to art, science, and the 
practical affaire of life.’ The book has been 
translated into all the languages of Europe. The 
English translations are by Margaret Fuller ( Boston, 
U.S. 1839), and John'Oxenford (Lond. 1S50). 

Eckkart. Meister; one of the profoundest 
speculative thinkers among the German mystics. 
Of his personal history very little is known. He 
was born in either Strasburg or Saxony towards 
the end of the 13th century ; entered the Dominican 
order ; studied and afterwards taught in Paris ; acted 
as prior at Erfurt, and as vicar of his order for 
Thuringia, before 1298 ; filled the office of provincial 
for the Dominicans in Saxony for eight years from 
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1303, anil in 1307 was also appointed vicar-general 
of Bohemia ; some years later lie preached at Stras- 
hurg and Frankfort, and from 1325 until 132/, the 
year of his death, at Cologne. Living in an. age 
when the religious consciousness was very sensitive 
and alert, when the writings of such thinkers as 
Plotinus, Pseudo-Dionysius, Augustine, Amalrich 
of Bena, Albertus Magnus, and Thomas Aquinas 
were being eagerly studied, and the religious fervour 
of men’s hearts was being kept aglow by the practical 
self-denying lives of the Begliards and Beguines, 
and the Brethren of the Free Spirit, Eckliart, from 
the first a religiously inclined nature, easily became 
inspired, under these almost irresistible educative 
influences, with the spirit of mystic speculation. 
But his genius led him beyond the position of his 
immediate forerunners, and brought him to what 
was virtually an independent standpoint. Instead 
of using his speculations as vehicles for the ex- 
position of the orthodox theology of the church, he 
broke through its traditions and dogmas to the 
fundamental, permanent realities underlying them. 
His teaching begins with an explanation of the 
nature of God, and passes on to the consideration 
of man and of man’s relations to God. 

Being ( Wcscn ) in its ultimate and most abstract 
form is without personality, and without difi'eren- 
tial characteristics ; nevertheless, it contains within 
itself potentially the differentia; of all existence. 
It is the unknown, the nothing, the negative of 
concrete being ; the only fact known about it is that 
it is pure self-contained unity. This ultimate 
incomprehensible being is the godhead, in which 
God himself exists as absolute personality, but in 
a state of potential being, as the real selfhood of 
abstract, being not yet personalised. Absolute 
personality, however, become actual self-conscious 
personality constitutes God the Father. The 
Father gives origin to the Son in the very act 
and moment of thus becoming conscious of him- 
self ; and the Holy Spirit is the love and will that 
are common to both Father and Son— that is to say, 
the blossoming of the process of God’s revelation of 
his own nature to himself. But this process does 
not take place under any law of temporal succes- 
sion: it is a single act enduring eternally. Nor 
are Father, Son, and Holy Spirit three separate 
personalities, hut one and the same quintessential 
personality of being. And it is precisely because 
the abstract potential personality in the godhead 
does penetrate to the comprehension of its own 
being, and just in this very act of self-fathoming, 
that it is God. In this process of God’s self-re- 
velation the world is likewise contemporaneously 
created ; for all things exist in God ideally from 
eternity. In the eternal now of God’s conception 
all things belong to the unity of the divine nature. 
Hence all creatures are God, and the world and 
God are one, the original selfhood of all things 
partaking of the being of God. In like manner," I 
too am God. For the soul of man is an outflow 
from God’s essence, and it exists in man without 
God’s essence thereby in any way sufl'ering 
diminution. In the soul of every individual there- 
fore there exists a part which is in essence of the 
divine nature ; this is the spark ( Funkclcin ), which 
always yearns to return unto God, in order to 
find in him that, perfect tranquillity and rest from 
energising which characterise the godhead. In the 
moment when the soul becomes thoroughly con- 
scious of its essential selfhood, then is it divine, 
and enters into God’s nature, and becomes united 
with him. But it does not become wholly absorbed 
in God’s nature, for in the consciousness of itself it 
has permanent ground and warranty for its own 
personality and creatureship. Man, in order to 
achieve his ethical consummation, must therefore 
annihilate within himself all that appertains to 


self, must, in fact, expurgate all that is not of the 
essence of God, until his soul becomes filled with 
nothing but God ; then does he understand God, and - 
is indeed God, and his love is God’s love. Thus the 
nullification of all self-regarding, all egoistic desire, 
an imperturbable serenity of spirit, not so much the 
doing of virtuous acts as the being virtue itself, the 
which is love, this is the supreme practical moment 
in the perfection of personal righteousness, the 
reality of life in its highest potency. This sancti- 
fication attained, all a man’s acts are right and 
good. 

Eckliart, however, in spite of the abstruse nature 
of his speculative teaching, was not neglectful of the 
practical precepts of pure Gliristianity, as is proved 
by many a passage in his sermons, and especially 
by his tractate Schwcstcr Katrci. Nor did lie lend 
any countenance to fastings, vigils, ecstatic visions, 
and similar over-devotional exercises, to which 
mystically inclined natures were in those days so- 
prone. His power, both as thinker and as preacher, 
is attested by the commanding influence he won 
over his contemporaries find the best among his 
successors. Probably the deepest and most original 
thinker of his time, bold and paradoxical in the 
utterance of his opinions, gifted with a keen 
intuitive apprehension of truth that penetrated to 
the very heart and root-essence of things, with a 
mind that was essentially scientific, that refused 
to be satisfied with anything slioi t of. the surest 
realities and verities of religion, and with a heart 
that regarded inner discipline, the moral perfecting 
of man’s nature, as supreme above the punctilious 
observance of churchty ordinances, Eckliart, by 
preaching the sufficiency of the individual soul to 
attain of itself unto immediate communion with 
God, struck a dangerous blow at the hierarchical 
retensions of the clergy and the church. Nor 
id lie escape the destiny that overtook original 
moral reformers in ante-reformation days. He was 
arraigned by the Archbishop of Cologne, in 1325, 
for having preached and taught heresy ; but the 
accusation could not be sustained in face of Eck- 
hart’s self-justification; at all events it fell to. the 
ground, at least for a time, but only to be revived 
again two years after his death, when his writings 
were condemned as heretical by a papal bull of 
John XXII. Meister Eckliart ’s extant works con- 
sist of sermons and tractates, written in Latin and 
German. The German works are printed in vol. ii. of 
Pfeiffer’s Deutsche Mystikcr dcs 14 tcn Jahrhundcrts 
(1857). Compare also Preger, Deutsche Mystih 
(1874), and Lasson’s monograph (Berlin, 1868). 

Eckmtihl, a little village on the Laber, in 
Bavaria, 15 miles by rail S. of Ratisbon, is notable 
for the battle fought there, on the 22d April 1809, 
between Napoleon I. and the Archduke Charles of 
Austria, in which the latter was defeated, with the 
loss of 6000 men and 16 guns. 

Eclampsia is a term often erroneously em- 
ployed as synonymous with Epilepsy (q.v.). It is 
really the equivalent of Convulsions (q.v.), what- 
ever be their cause; but its use is usually restricted 
to such cases of convulsions as are due to some 
obvious local or general cause, such as teething in 
childhood (infantile eclampsia), child-bearing 
( puerperal eclampsia), or the blood poisoning of 
Bright’s disease of the kidneys (uraemic eclampsia). 
The occurrence of eclampsia may be an isolated 
phenomenon of comparatively slight importance; 
or, on the other hand, it may be of the gravest 
significance. The seriousness of the attack is 
estimated not by the character of the convulsions, 
which are identical with those of epilepsy, but by a 
careful consideration of the cause. 

Eclecticism. The term eclectic (from Gr. 
cklegein, ‘to choose,’ ‘select’) was first applied in 
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philosophy to certain Greek thinkers in the 2d and 
1st centuries B.C. Stoicism and Epicureanism had 
subordinated the search for pure truth to that for 
happiness and practical virtue : Scepticism . had 
denied that such truth could be found : Eclecticism 
was the attempt to reach the highest probability 
by selection from' the already existing systems of 
philosophy. It arose from despair of attaining 
absolute truth, and from the desire for knowledge 
which should suffice for guidance in action. Panic - 
tius and Posidonius ( later S toics ), Carneades ( of the 
new Academy), Philo of Larissa are the chief early 
representatives of eclectic thought in later Greek 
philosophy. Philosophic eclecticism had appeared 
in the Sophists about the middle of the 5th cen tiny 
B.C. It was here also associated with, and sprang 
immediately from, scepticism, with which was com- 
bined a certain dogmatic' tendency. Plato and 
Aristotle were eclectic only in a very wide meaning 
of the term, for the j>hilosophic genius of each was 
original, and their concern for pure truth was very 
intense. 

The chief causes of lloman eclectic philosophy 
were similar to those of eclecticism in Greece. 
Philosophic speculation was ill suited to the prac- 
tical Roman mind, which was content with the most 
easily found explanation of man and the universe. 
Cicero’s philosophic writings (46-43 b.c.) are chiefly 
ethic. They express only probable truth, and, to a 
large extent, like the philosophy of the Sophists, 
reflect what was common to all popular opinion. 
Cicero had studied with Epicurean, Stoic, and 
Sceptic teachers, and tried to unite Peripatetic, 
Stoic, and Sceptic doctrines. His friend Varro 
developed his views with greater knowledge of the 
history of philosophy. In the following century 
Seneca, the Stoic, propounded a scheme of philo- 
sophy much of which was eclectic, and most of 
which was determined by ethical considerations. 

The last period of Greek philosophy — i.e. in the 
2d and 1st centuries B.C., was characterised by a 
weak eclecticism — viz. that of the Neo-Pytha- 
goreans, the Pythagorean Platonists, and the 
Platonic Stoics. In the 1st century B.C. a new 
eclecticism appeared at Alexandria, the chief repre- 
sentative of which was Philo, a Jew (perhaps 
about 25 B.C. to 45 A.D.), who interpreted the Old 
Testament in an allegoric sense, and in harmony 
with selected doctrines of Greek philosophy. These, 
in turn, were modified so as to remove their incon- 
sistency with the sacred writings. He was directly 
indebted to Pythagorean, Platonic, Peripatetic, and 
Stoic schools for much of his thought. Neo- 
platonism, the last product of Greek speculation, 
was not syncretic, for it sifted and transformed the 
principles which it borrowed from other systems. 
Its fundamental doctrine of ecstasy, or immediate 
knowledge of God, in which the distinction of the 
human soul from the divine reason is completely 
removed, differs greatly from preceding similar 
theories both Greek and Oriental. It was a fusion 
of Greek philosophy with Oriental religion in which, 
however, the first element greatly predominated. 
The principal exponents of this philosophy are 
Plotinus (205-270), Porphyry (233 to about 302), 
Iamblichus (died about 330), and Proclus (410-484). 
Its purpose was religious — viz. the attainment of 
right relations between God and man. 

There was much eclecticism in the earliest 
Christian philosophy. Among the Fathers of the 
Church Clement of Alexandria and his pupil Origen 
were greatly influenced by their study of Greek 
philosophy .in Alexandria, and Christian scholas- 
ticism was pervaded by an eclectic spirit. Eclec- 
ticism was naturally a chief factor in the philo-' 
sopliy which immediately followed the revival of 
learning. It appears towards the end of the 13th 
century in the works of Meister Eckhardt in 


Germany, and in those of G. Bruno and Campanella 
in Italy in the 16th century. In Leibnitz (1646- 
1716) it becomes strictly scientific. He wove into 
"his philosophy materials from widely separated 
sources— e.g. from Aristotle and from Descartes. 
Like Hegel and Cousin, he regarded the tenets which 
he adopted as being imperfect in the systems from 
which they were taken, but as capable of being made 
parts of one harmonious whole in which pine truth 
would be completely realised. He tried to unify 
principles which should be applied and developed in 
future systems, and to find a method which philo- 
sophers of diverse schools could employ in common. 
Perhaps it is in the effort to establish such a 
method, that philosophic eclecticism produces its 
best results. The followers of Leibnitz, C. Wolf 
(1679-1754) and his school, degraded the eclecti- 
cism of their master into a popular, dogmatic, 
lixed, and formal body of doctrine. Kant and 
Hegel .are only eclectic in the sense in which 
Plato and Aristotle are so. Each seeks first, 
through criticism, to establish his fundamental 
principles. The greatest modern eclectic philo- 
sopher is Victor Cousin (1792-1867). He was the 
pupil of Royer-Collard and Maine de Biran, through 
whom he became acquainted, respectively, with 
Scotch philosophy and the sensationalism of Locke 
and Condillac. He was particularly guided by the 
philosophy of Scotland and Germany, although he 
sought to discover the common and permanent 
elements in all preceding schemes of thought. His 
principle of selection was supplied by his psycho- 
logic analysis, which, however, was somewhat 
superficial. Cousin’s school in France was large 
and influential. Its most distinguished members 
were Theodore Jouftioy and B. Saint- Hilaire. 

There is a strongly eclectic tendency in the recent 
philosophic movement in Italy of which Count 
Mamiani was the head, and which the historian of 
philosophy, Vera, has most effectually supported. 
It is only provisionally that eclecticism can aid 
philosophic research, for systems may arise in which 
psychologic investigation, or historic interpretation, 
or metaphysical speculation, reveals new truth. 
What is common to all philosophy in one age will 
cease to be so in another, and reality must be 
sought not merely for its own sake, but by the 
original exercise of the individual intellect. 

Ecli pSCS. An eclipse is an obscuration of one 
of the neavenly bodies by the interposition of 
another, either between it and the spectator, or 
between it and the sun. The causes of eclipses, as 
suggested in this definition, are so simple and 
familiar that it is difficult for us to imagine how 
deeply eclipses affected men’s minds before the dawn 
of astronomical science. To the ancients they 
were without the order of nature — terrible presages 
of dire events ; and at Rome, at one time, it was 
blasphemy, and punished by law, to talk publicly 
of their being due to natural causes. So strong a 
hold had this superstition on the popular mind that 
even after it came to be generally believed that 
eclipses of the sun were caused In' the moon coming 
betwixt us and that orb, eclipses of the moon were 
still referred to supernatural agency. When the 
moon was in eclipse, the people turned out and 
made a great noise with brazen instruments — the 
idea being that by doing so they gave her ease in 
her affliction. According to some, Luna, when in 
eclipse, was in the pains of labour ; according to 
others, she was suffering from the arts of wicked 
magicians. Similar notions have prevailed aimong 
all barbarian tribes. The Chinese populace, as is 
well known, imagine eclipses to be caused by great 
dragons trying to devour the sun and moon, and 
accordingly they beat drums and brass kettles to 
terrify the monsters into letting go their prey. 
Several stories are told of these popular super- 
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stitions being turned to good account by knowing 
persons ; among which are those which represent 
Thales as bringing about peace between the Medes 
and Lydians, and Columbus, when in a great strait, 
procuring provisions from the natives of Jamaica 
through the prediction of eclipses. 

Stare, planets, and the satellites of planets, may 
suffer eclipse. The principal eclipses, however, are 
those of the sun and moon, called the solar and 
lunar eclipses. The transits of the lower planets 
over the face of the sun are partial solar eclipses ; 
but solar eclipses, properly so called, are those 
caused by the interposition of the moon between 
the sun and earth. Regarding solar eclipses, it is 
observed that they happen always at the time of 
new moon, when the sun and moon are in conjunc- 
tion — i.e. on the same side of the earth. In a 
partial eclipse, the sun’s disc suddenly loses its 
circular form ; it becomes indented on one side, the 
indentation slowly increasing for some time, and 
then diminishing until it disappears altogether. In 
a total eclipse, the indentation goes on increasing 
till the whole orb for a time disappears ; after a 
short interval, tlie sun reappears again, passing 
through the same phases of obscuration in an 
inverse order. In an annular eclipse, the whole 
orb is obscured except a ring or annulus. Lunar 
eclipses, again, it is observed, happen always at full 
moon, or when the sun and moon are in opposition, 
or on opposite sides of the earth, and are caused by 
the moon passing through" the earth’s shadow. 
Such eclipses are sometimes partial, and sometimes 
total, but never annular, and in their general phases 
they resemble those of the sun. 

In speaking of eclipses, we shall have occasion to 
use certain terms, which we shall now define. The 
duration of an eclipse is the time of its continuance, 
or the interval between immersion and emersion. 
Imviersion or incidence of an eclipse is the moment 
when part of the luminary begins to be obscured ; 
emersion or expurgation is the time when the lumi- 
nary begins to reappear or emerge from the shadow. 
When the quantity of an eclipse is mentioned, the 
part of the luminary obscured is intended. To de- 
termine this part, it is usual to divide the diameter 
of the orb into twelve parts called digits ; and the 
eclipse is said to be of so many digits, according to 
the number of them contained in that part of the 
diameter which is obscured. 

Having given this general explanation of the 
facts of observation on which the theory of eclipses 
turns, and of the language employed in speaking 
of them, we now proceed briefly to explain the 
theory itself, and how it is possible to predict the 
time of occurrence, and the duration and quantity 
of eclipses. 

(1) Eclipses of the Moon . — It has been said that 
these are caused by the moon passing through 
the earth’s shadow. Before this explanation can 
be accepted, it must be shown that that shadow 
extends as far as the moon. This is easily done. 
Supposing the earth to have no atmosphere, then 
the shadow is the cone marked in shade in fig. 1, 
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whose apex is at O ; and the question is, whether 
the distance OT from the apex to the earth’s centre 
exceeds the moon’s average distance from the earth. 
Drawing TB, SA, from the centres of the earth and 
sun respectively, perpendicular to the line OBA, 
touching both spheres, and the line TC parallel to 


the line OBA, we have from the similar triangles 
OTB, TSC, the proportion OT : TB : ; TS : SC. 
Now, we know that TS, the (mean) distance of the 
sun, is equal to about 23,000 times TB ; also, from 
the construction, AC = TB ; and we know that 
SA = 107 times TB, whence it follows that SC = 106 
times TB. The above proportion then gives OT 
= 217 times TB, since = 217 nearly. But the 
moon’s average distance is only 60 times TB (the 
earth’s radius ). Hence it appears that the length 
of the earth’s shadow is between three and four 
times the average distance of the moon, .and that 
the moon can enter it. Further, it is clear that, 
should it do so, it may be totally obscured ; for it 
must enter at a point much nearer T_ than half the 
distance OT, which is nearly 109 times TB ; and 
everywhere within that distance it might be shown 
the breadth of the shadow is much greater than the 
moon’s disc. But one consideration now remains to 
be stated to complete the proof of the theory of 
lunar eclipses. It was mentioned that they only 
occur at full moon, and we know that to be the only 
time when the earth is between the sun and moon, 
and so has a chance of throwing her shadow upon 
it. Why they do not occur every full moon will be 
explained in treating of the prediction of eclipses. 

In the foregoing explanation, we proceeded on the 
assumption that the earth has no atmosphere. If 
the assumption were correct, the eartlvs shadow 
would be darker and narrower than it is, and the 
phenomena of eclipses shorter in duration, but more 
striking. The effect of the atmospheric refraction 
(see Refraction) is to bend the rays which are 
incident on the atmosphere in towards the axis of 
the cone of the earth’s shadow, those which pass 
through the lowest strata of the air being most 
refracted, and converging to a point in the line OT 
( see fig. 1 ), at a distance equal 42 radii of th'e earth 
from the earth's centre. Accordingly, the moon, 
which, as we have seen, crosses the shadow at a 
distance of about 60 radii, never enters that part of 
it which is completely dark ; thus, she never loses 
her light entirely, but appears of a distinct reddish 
colour resembling tarnished copper — an appearance 
caused by the atmospheric absorption, in the same 
way as the ruddy colour of the clouds at sunset. 
There is another reason why the phenomena of a 
lunar eclipse are less striking than, from the ex- 
planation given relative to fig. 1, might be expected. 
Every shadow cast by the sun’s rays necessarily has 
a penumbra, or envelope, on both "sides of the true 
shadow. In the case before us (fig. 2), suppose a 



cone having its apex O' between the sun and earth, 
and enveloping each of them respectivelv in its 
opposite halves, CO'C' and AO'A' (fig. 2). It is 
clear that from every point in the shaded part of 
the cone CO'C', and without the shadow BOB', a 
portion of the sun will be visible — and a portion 
only — the portion increasing as the point approaches 
either of the lines CB, C'B ; and diminishing as it 
approaches the lines BO, B'O. In other words, the 
illumination from the sun’s rays is only partial 
within the space referred to, and diminishes from 
its extreme boundary lines towards the lines BO, 
B'O. When, then, "the moon is about to stiller 
eclipse, it first loses brightness on entering this 
penumbra, so that when it enters the real shadow, 
the contrast is not between one part of it in shade 
and the other in full brilliancy, but between a part 
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in shade and a part in partial shade. On its emer- 
sion, the same contrast is presented between the 
part in the umbra and the part in the penumbra. 
What we should expect on this geometric view of 
the earth’s shadow actually happens. From the 
breadth of the penumbra, it happens that the moon 
may fall wholly within it before immersion in the 
umbra commences ; and so softly do the degrees of 
light shade into one another, that it is impossible 
to tell exactly when any remarkable point on the 
moon’s surface leaves the penumbra to pass into the 
umbra, or the reverse. Also, even when the moon 
is wholly within the penumbra, it is impossible by 
the eye to discover any diminution of her light. 
This is only appreciable over a part of her surface 
when she is just about to enter oh the shadow. 

(2) Prediction of Lunar Eclipses. — We said that 
lunar eclipses only happen at full moon. They do 
not happen every full moon, because the moon’s 
mbit is inclined at an angle of 5° 9' nearly to the 
ecliptic, oh which the centre of the earth’s shadow 
moves.’ Of course, if the moon moved on the eclip- 
tic, there would be an eclipse every full moon ; but 
from tbe magnitude of the angle of inclination of 
her orbit to the ecliptic, an eclipse can only occur 
on a full moon happening when the moon is at or 
near one of her nodes, or the points where her orbit 
intersects the ecliptic. An eclipse clearly can 
happen only when the centres of the circle of the 
earth's shadow and of the moon’s disc approach 
within a distance less than the sum of their apparent 
semi-diameters, so that their edges touch ; and this 


sum is very small ; so that, except when near the 
nodes, the moon, on whichever side of the ecliptic 
she may be, may pass above or below the shadow 
without entering it in the least. The moon’s mean 
angular diameter is known to be 31' 25" - 7, and 
from the Nautical Almanac we may ascertain its 
exact amount for any hour — its variations all tak- 
ing place between the values 29' 22" and 33' 31". 
As for the diameter of the circle of the shadow, it 
is easily found by geometric construction and cal- 
culation, and is shown to vary between 1° 15' 24" 
and 1° 31' 44" ; to its value for any time astronomers 
usually add 1' as a correction for its calculation 
proceeding on the assumption that the earth has 
no atmosphere. Starting from these elements, it is 
a simple problem in spherical trigonometry — which 
may be solved approximately by plane trigono- 
metry by supposing the moon and the earth’s 
shadow to move for a short time near the node in 
straight lines — to fix the limits within which the 
shadow and moon must concur to allow of an eclipse. 
Recollecting that the earth’s shadow on the ecliptic 
is at the opposite end of the diameter from the sun, 
and that therefore as it nears one node the sun must 
approach the other — the sun and shadow being 
always equidistant from the opposite nodes — we 
find, from the solution of the above problem : ( 1 } 
That if, at the time of full moon, the distance of 
the sun’s centre from the nearest node be greater 
than 12° 3', there cannot be an eclipse; (2) if at 
that time the distance of the sun’s centre from the 
nearest node be less than 9° 31', there will certainly 
be an eclipse. 

If the distance of the sun’s centre from a node be 
between these values, it is doubtful whether there 
will be an eclipse, and a detailed calculation must 
be resorted to, to ascertain whether there will be 
one or not. - If, also, at full moon, the moon is 
more than 131,° from her node, there can be no 
eclipse. Into the nature of the detailed calculation 
of eclipses we shall not attempt here to enter ; 
suffice it to say that, knowing from the Nautical 
Almanac the true time of the sun and moon being 
in opposition, the true distance of the moon from 
the node at the time of mean opposition, with the 
true place of the sun at that time, as well as the 


moon’s latitude, we may, by means of these ele- 
ments, combined with tbe obliquity of the moon’s 
path and her motion relative to that of the sun, 
not only fix whether there shall be an eclipse or 
not, but predict its exact magnitude, duration, and 
phases. It may here be mentioned, that before 
the laws of the solar and lunar motions were 
known with anything like accuracy, the ancients 
were able to predict lunar eclipses with tolerable 
correctness by means of the lunar cycle (see Solab 
Cycle) of eighteen Julian years and eleven days. 
Their power of doing so turned on this, that in 223 
lunations the moon returns almost exactly to the 
same position in the heavens. If she did return to 
exactly the same position, then, by simply observ- 
ing the eclipses which occurred during the 223 
lunations, we should know the order in which they 
would recur in all time coming. As it is, eclipses 
do recur in the same order dining several such 
successive periods, and so can be predicted fairly 
well. Lunar eclipses, however, change their phase 
at each return. They appear at brat as partial and 
very small, increasing at each cyclical return as the 
small defect of exactness in the period accumulates. 
Becoming at last total, they again diminish until 
gone. This process requires a considerable time. . 
A lunar eclipse, beginning some centuries ago, was 
total in 1692, and last returned, as one of only Ath 
of the moon’s disc, in 1872. Solar eclipses recur 
similarly, but as the. point of the moon’s shadow 
touches at each return a different place on the 
earth, their returns are not so noticeable. A 
series of remarkable total eclipses occurs in 1850, 
August 7, 4h. 4m. P.M., in the Pacific Ocean; 
1SGS, August 17, 12 P.M., in India; 1S86, August 
29, 8 A.M., in Southern Africa; and 1904, Septem- 
ber 9, noon, in South America. 

All lunar eclipses are universal, or visible in all 
parts of the earth which have the moon above their 
horizon, and are everywhere of the same magnitude 
with the same beginning and end ; and this univer- 
sality of lunar eclipses is the reason why it is 
popularly thought, contrary to the fact, that they 
are of more freouent occurrence than solar eclipses. 
The eastern side of the moon, or left-hand side as 
we look towards her from the north, is that which 
first immerges and emerges again. The reason of 
this is, that the proper motion of the moon is 
swifter than that of the earth’s shadow, so that 
she overtakes it with her east side foremost, passes 
through it, and leaves it behind to the west. It 
will be readily understood, from the explanations 
above given, that total eclipses and those of the 
longest duration happen in the very nodes of the 
lunar orbit. But from the circumstance of the 
circle of the shadow being much greater than the 
moon’s disc, total eclipses may happen within a 
small distance of the nodes, in which case, however, 
their duration is the less. The farther the moon is 
from her node at the time, the more partial the 
eclipse is, till, in the limiting case, she just touches 
the shadow, and passes on unobscured. 

(3) Eclipses of the Sun, so called, are caused, as 
we have stated, by the interposition of the moon 
between the earth and sun, through which a greater 
or less portion of the sun is necessarily hid from 
view. 

By a process similar to that used in ascertaining 
the length of the earth’s shadow, it can be shown 
that the greatest value of the length of the moon s 
shadow is 59 '73 semi-diameters of the earth ; at the 
same time, we know that the least distance of the 
moon from the earth is about 55 '95 semi-diameters. 

It follows that when a conjunction in line of the 
sun and moon happens at a time when the length 
of the shadow and the distance of the moon from 
the earth are, or are nearly, equal to the values 
above stated, the moon’s shadow extends to the 
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earth and beyond it. In this case there will be a 
total eclipse of the sun at all places over which it 
moves (fig* 3). If L be the moon, T the earth, 
and aVh the moon’s shadow cast by the sun, there 
will be a total eclipse of the sun at every point that 
is completely within the portion ab of the earth’s 
surface. Again, the smallest value of the length 



of the moon’s shadow may be shown to be 5776 
semi-diameters of the eartli, and the greatest dis- 
tance of the moon from the earth is 63 ‘82 semi- 
diameters. So that in reality the point of the 
shadow at 0 may be as much as 15,500 miles 
beyond the earth, or fall short of it more than 
23,000 miles. In the latter case, the sun cannot 
be altogether hid from any point of the earth’s 
surface ; but this case, or one approximate to it, 
is that in which there will occur an annular eclipse. 
In fig. 4, suppose O to be the apex of the 
shadow which falls short of the earth, and conceive 
the cone of the shadow produced earthwards beyond 
O into a second cone bed ; then, from every point 



Fig. 4. 


within the section cd of the earth’s surface, the 
moon will be seen projected as a black disc on 
the bright disc of the sun, the portion unobscured 
forming a ling or annulus of light. While 
in the two cases just described the eclipse is 
total or annular at places within ab or cd, it 
will be partial at otlier places ; the moon will 
appear projected against a portion of the sun’s 
disc, making a circular indentation. To ascertain 
the places at which the eclipse will be partial, we 
have merely to form the cone of the penumbra of 
the moon’s shadow in the manner explained in 
treating of lunar eclipses ; at all places on the 
earth’s surface within that cone there will be a 
partial eclipse. A simple calculation shows what 
is the observed fact, that the cone of the penumbra 
is not nearly large enough to embrace the whole of 
the face of the earth directed to the sun ; in other 
words, solar eclipses are not universal, like those 
of the moon — i.e. they are not seen from all places 
that have the sun above their horizon at the time 
of the eclipse, which is the reason that though they 
are of more frequent occurrence than lunar eclipses, 
the latter are commonly supposed to occur more 
frequently. 

If one could take up a position in space from 
which he could command a view of the whole face 
of the earth turned to the snn during a lunar 
eclipse, the phenomena which he would observe 
would be somewhat as follows. Marking the point 
of the earth first touched by the penumbra of the 
moon’s shadow, he would observe the obscuration 
spreading therefrom over a wide and wider area as 
the penumbra advanced, till at last, supposing him 
to be viewing the case of a total eclipse, there 
appeared the umbral cone marking the earth with 
a dark spot. Bv-and-by, the whole penumbral 
shadow would be on the earth. The black spot 
would then appear to travel onwards with the 


motion of the shadow, and in its centre, in a course 
determined by the composition of the proper motion 
of the shadow or moon, and the motion of rotation 
of the earth. Part of the globe would be free from 
the affection, and, in the course of time, the umbral 
spot would progress over different portions of the 
earth in succession, till at last it passed off the 
eartli’s surface, drawing after it the penumbral 
shadow. Could the spectator mark on the globe 
the various places affected by the shadow, with 
their degrees of shading, he would have a perfect 
chart of the course of the eclipse. The small belt 
of the globe traversed by the umbra would mark 
all places at which the eclipse would be total, 
while the degrees of shading over places adjoining 
that belt on both sides would indicate the magni- 
tude of the partial eclipse as seen from them. The 
breadth of the belt traversed by the umbra, when 
the sun’s distance is greatest pud the moon’s least, 
is estimated at about 180 miles ; and in the same 
case the penumbra is estimated to cover a circular 
space of 4900 miles in diameter, the eclipse happen- 
ing exactly at the node. If the eclipse does not 
happen at'the node, it is clear that the axis of the 
shadow must be inclined to the plane of the ecliptic, 
that the shadow will be cut obliquely, and there- 
fore that the part of the earth in shade will be oval.- 
It may here be stated that astronomers usually cal- 
culate beforehand the motion of the shadow over 
the earth’s surface, and prepare charts to exhibit 
its motion. Such a chart an observer from a posi- 
tion outside the earth would have it in bis power 
to make from observation. 

Of the commoner phenomena attending an eclipse 
of the sun, as regards the appearance of that lumi- 
nary, nothing need be said ; they are perfectly 
analogous to those of lunar eclipses, except in the 
case of the eclipse being annular. There are otlier 
appearances, however, attending an eclipse of the 
sun, especially when it is total, that arc very 
remarkable. The almost instantaneous darkening 
of the orb of day, more particularly when it is 
unlooked for, is calculated to impress a spectator 
with vague terror ; even when expected, it fills the 
mind with awe, as a demonstration of the forces 
and motions of the mechanism of the universe. 
The sudden darkness, too, is impressive from its 
strangeness as much as from occurring by day ; it 
resembles neither the darkness of night nor the 
gloom of twilight. The cone of the moon’s shadow, 
though it complete^ 7 envelops the spectator, 
does not, as we nave explained, inclose the whole 
atmosphere above his horizon. The mass of un- 
inclosed air accordingly catches the sunlight, and 
reflects it into the region of the total eclipse, 
making there a peculiar twilight. Stars and 
planets appear, and all animals are dismayed 
by the dismal aspect of nature. Mr Warren De 
la Rue, speaking of the total eclipse of July I860, 
as witnessed in Spain, says: ‘When the sun was 
reduced to a small crescent, the shadows of all 
objects were depicted with great sharpness and 
blackness, reminding one of the effects or illumina- 
tion with the electric light. The sky at this period 
assumed an indigo tint, and the landscape was 
tinged with a bronze hue.’ At totality, there was 
still light enough to enable the observer to draw 
without the aid of his lamp, while the sky near 
the sun presented a deep indigo, and thence passed 
through a sepia tint to red and brilliant orange 
near the horizon. It must be said, however, that 
the strange appearance here recorded is excep- 
tional, and probably not such as could ever occur 
in our latitude. There is one set of phenomena 
attending total eclipses of the snn which are at 
once strange and invariable, and the causes of 
which cannot be said to be yet fully understood. 
As long as the total eclipse lasts, there appears 
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round the sun and moon a luminous corona as in 
fig. 5, while at its base, and projecting beyond the 
dark edge of the moon, appear very brilliant promi- 
nences, generally of a red colour. These may be 
referred to in an observation noted by' Firmicus in 



Fig. 5. — Total Eclipse observed in America, August 1869. 

334 A.D. They were first certainly referred to by 
Captain Stannyan in 170(5. They are found to be 
constant attendants on eclipses, and methods have 
been invented of rendering them visible at any 
time without the interposition of the moon. The 
spectroscope shows that they consist mainly of 
hydrogen gas in an incandescent state, and a com- 
paratively narrow belt of the same colour and sub- 
stance runs round the whole circumference of the 
sun. The prominences are sometimes seen to 
shoot up like flames, in wild fantastic shapes, with 
incredible velocity, and to the height of tens of 
thousands of miles. See the subject discussed at 
Sun. 

(4) Prediction of Solar Eclipses.— The period of 
18 Julian years 11 days, referred to in treating of 


rence of solar eclipses within that period, so as to 
predict them. The reason of the failure is obvious ; 
for though solar eclipses recur in a fixed order 
within the cycle, they are not visible at the same 
places on their recurrence as when first observed. 
By modern methods similar to those applied in the 
case of lunar eclipses, however, eclipses of the sun 
may be predicted, with all their circumstances of 
time and places of observation, with the most 
perfect certainty. At the time of a solar eclipse 
the sun and moon are in conjunction ; .they are 
also in or near the same node ; and no eclipse can 
happen if they are farther than 17° from the node, 
or if the latitude of the moon, viewed from the 
earth, exceeds the sum of the apparent semi- 
diameters of the sun and moon. When within 
these limits, it is a problem of numbers and of 
spherical trigonometry to ascertain the nature of 
the eclipse, if any, which will happen. 

The number of eclipses of the sun and moon to- 
gether in a year cannot be less than two, or more 
than seven ; the most usual number is four, and it 
is rare to have more than six. The explanation of 
tlie limitation of the number of eclipses is con- 
nected with the fact that the sun passes by both 
nodes but once in a year, except in tlie cases of his 
passing one early in the year, in which case, owing 


to the recession of the. moon’s nodes, he will again 
pass it a little before the end of the year. From 
the sun’s thus passing each lunar node usually 
every year, it results that eclipses occur at particu- 
lar periods, called eclipse seasons. In 1887 these 
occurred in February ‘and August. They come 
about twenty days earlier every year, and last 
thirty-six days for solar, and twenty -three days for 
lunar eclipses. Their annual change of date is due 
to the motion of the lunar node (see Moon). 
From the smallness of the cone of tlie moon’s 
shadow, total solar eclipses are extremely unfre- 
quent in any one place, compared with tlie 
frequency of their actual occurrence. At Paris 
there was only one total eclipse of the sun in tlie 
18th century, that of 1724, and there will not be 
another till near the close of the 19th century. In 
London, not one total eclipse was witnessed dur- 
the 575 years, 1140 to 1715. , For eclipses of the 
satellites, see Satellites. 

Ecliptic is the name given to the great circle 
of the heavens round which the sun seems to travel, 
from west to east, in the course of a year. It took 
its name from the early observed fact, that eclipses 
happen only when the moon is on or near this 
path. A little attention about sunset or sunrise 
shows that the sun is constantly altering his posi- 
tion among the stars visible near him, leaving them 
every day a little farther to the west ; and that 
this motion is not exactly east and west, or parallel 
to the equator, becomes also evident by ol (serving 
that the sun’s height at mid-day is constantly alter- 
ing. It is further observed that, twice a year, 
about March 21 and September 23, the sun is 
exactly on the equator. The two points of the 
equator on which the sun then stands are the 
equinoctial points, and are the intersections of the 
equator anu ecliptic. Again, there are two days 
in tlie year on which the sun reaches his greatest 
and his least mid-day elevation : the first is the 
21st of June, the second is the 21st of December. 
On these days the sun has reached his greatest 
distance from the equator either way, and the 
points in his course where he thus seems to pause 
or halt in his retreat from the equator are called 
the solstices ( soils stationes). These four points are 
distant from one another by a quadrant of the 
circle, or 90°. Each quadrant is divided into three 
arcs of 30°, and thus the whole ecliptic, is divided 
into twelve arcs of that length, called Signs of the 
Zodiac ( q.v.). These arcs or signs have been named 
after constellations through which the ecliptic 
passes. As the equinoctial points are not fixed, 
but recede yearly westwards on the ecliptic about 
50 seconds, and in a century about 1° 23', the same 
constellations and signs that coincided when the 
division of the ecliptic took place, no longer coin- 
cide. The constellation of the Ram, for instance, 
which originally stood in the first arc or sign, now 
stands in the second, every constellation having 
advanced forward 30°, or a whole sign. This is 
due to a movement of the equator (see Preces- 
sion of the Equinoxes). Modem astronomers, 
therefore, pay little attention to these constella- 
tions and signs. 

Not only do the equinoctial points change, but 
the angle of inclination of the ecliptic to the 
equator, called the obliquity of the ecliptic, is also 
variable. It is at present nearly 234°, and is 
diminishing at the rate of about 48 seconds in a 
century. The decrease, however, has a limit, 
the obliquity oscillating between two definite 
bounds. It has been calculated that it was at its 
greatest 2000 B.C., and was then nearly 23° 53. 
Since then it has been decreasing, and will con- 
tinue to do so till about the year 6600 A.D., when 
it will be at its least, and about. 22° 54'. This is 
due to areal movement of the ecliptic. 
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The physical cause of this change of the obliquity 
is the action of the other planets, especially Jupiter, 
Mars, and Venus, on the mass of .the earth. Its 
existence was known to astronomers in very ancient 
times ; Herodotus mentions an old tradition of the 
Egyptians, that the ecliptic had formerly been 
perpendicular to the equator— a notion into which 
they were most probably led by observing, for a 
long series of years, that its obliquity was con- 
stantly diminishing. It is probable that the Chal- 
deans arrived at the epoch of 403,000 years before 
the entry of Alexander into Babylon, to which they 
proudly referred for their first astronomical observa- 
tions, by computing the time when the ecliptic was 
perpendicular to the equator, on the supposition of 
its obliquity diminishing T in 100 years. The first 
known measures of this obliquity were made in 
the East by Tclieou Kong, regent of China (1100 
B.C.), and in the West by Pytheas (330 B.C.) and 
Eratosthenes (200 B.C.). 

Eclogite, or Eklogite, a crystalline rock com- 
posed of the beautiful grass-green amphibole, called 
smaragdite, and red garnet. Another variety of 
eclogite is composed of ompliacite, a grass-green 
granular variety of pyroxene, and garnet. Eclogite 
is not an abundant rock ; it is usually associated 
with the older crystalline schists, but as a rule is 
not itself schistose. 

Eclogue (Gr. cklcqcin, ‘to select’), a short 
pastoral poem, in which the swains converse with 
one another in turn, as in the eclogues of Virgil, 
also called Bucolics (q.v.). The earliest modem 
bucolics were Petrarch’s ; the earliest in English 
were the eclogues of the Scottish poet Alexander 
Barclay (q.v.). 

Ecole l’olyteclmlque. See POLYTECH- 
NIQUE. 

Economy (Gr. oikonomia, ‘household manage- 
ment’) is etymologically equivalent to what is 
usually called Domestic Economy (q.v.); Political 
Economy (q.v.) is the usual but somewhat incon- 
venient name for economics or economic science. 
We speak also of the vegetable economy, the 
animal economy, the social economy ; and theo- 
logically the Jewish economy is equivalent to the 
J ewisli dispensation. Economic botany is discussed 
at Plants (Uses of). 

Ecorclid (Fr., ‘flayed’), a figure in which the 
muscles are represented, stripped of the skin, for 
purposes of artistic study. 

Ecraseui'j the name of an instrument invented 
by M. Chassaignac, and consisting of a stem with 
a fine chain passed through it, which, passed round 
any tissues, gradually constricts them, and finally 
crashes its way through them by means of a screw 
or rack for tightening it, which is worked at the 
end of the handle. Other forms of tlie.instrament 
are arranged for a single wire, or a cord of twisted 
wires, instead of the chain. The advantage of this 
instrument over the knife is that it causes little or 
no bleeding, the torn vessels spontaneously con- 
tracting and closing. It is specially applicable to 
pedunculated growths, such as piles and polypi, 
but has been use'd extensively in removal of the 
tongue for cancer. In the galvanic ecraseur, the 
general arrangement is the same; but the wire 
noose is insulated and connected with a batteiy, 
that it may be heated to redness during its passage 
through the tissues, and may cauterise as well as 
crash them. As the pain which is caused by this 
instrument is very great, the patient should be 
placed completely under the action of an anrcstlietic 
before it is applied. 

Ecstasy (Gr. chstitsis, ‘displacement.,’ ‘trance’), 
a word applied to those states of mind which, with- 


out amounting to Insanity (q.v.), in respect of the 
temporary character of the affection, are marked 
by mental alienation, and altered or diminished 
consciousness. The varieties of this affection are 
infinite. In some physical states, as catalepsy, 
hysteria, mesmerism, a true ecstasy is one of the 
phenomena, inasmuch as the proper consciousness 
of the individual is temporarily abolished, or so 
much changed in character as to lead almost to the 
joss of the sense of personal identity ; and probably 
the same may be said of the mind in many dreams 
and visions, and also in somnambulism, lleligious 
ecstasy, in which a man, ‘ being withdrawn from 
the senses, is raised to the contemplation of super- 
natural things,’ and may receive the beatific vision, 
has been recorded of very many modem saints, 
notably St Teresa. It is represented as accom- 
panied by such phenomena as being raised several 
feet from the ground (St Philip of Neri, St Ignatius, 
&c. ), and buocation or double personality. It 
might be produced by diabolic agency as well as 
by God. For the literature of the subject, see 
Canonisation ; and see Convulsionaries, Danc- 
ing Mania. The word ecstasy is loosely used for 
paroxysms of love, fear, hate ; and it has a special 
sense in the philosophy of Neoplatonism (q.v.). 

Ec'tliyilia is a pustular disease of the skin, in 
which the pustules often reach the size of a pea, 
and have a red, slightly elevated, hardish base. In 
the course of two or three days after the appearance 
of the pustule it is replaced by a scab, which 
adheres firmly to the base, and is somewhat con- 
cave. On its removal, a deep red mark, a Pew 
scab, an ulcer, or a healed scar remains. The dis- 
ease may -be acute or chronic. The acute form is 
ushered in by slight constitutional, not amounting 
to febrile, symptoms, and by a burning or pricking 
pain at the seat of the eruption, which is most 
commonly the back and shoulders. The disease 
runs its course in ten days or a fortnight. In 
chronic ecthyma, the pustules which follow in crops 
(often for several months) are usually scattered 
over the extremities. This form of eruption in- 
dicates a low state of the system. It sometimes 
follows the acute disease, and not unfrequently is a 
tertiary symptom of syphilis. Pustules, which in 
no respect seem to differ from those of ecthyma, 
are produced by various local irritants. Thus the 
affection of the hands, popularly known as the 
grocer's itch, is produced by the irritation of brown 
sugar, perhaps by the acari which are so often 
present in it. Stone-masons are said occasionally 
to suffer from a similar disease. With regard to 
treatment, the acute form would in most cases 
doubtless disappear in the course of a fortnight if 
left entirely to itself ; but as the bowels are usually 
disordered, an occasional alterative aperient, as a 
few grains of gray powder with a little rhubarb, 
may be prescribed, and tepid water applied locally 
gives great relief. The patient should, moreover, 
be kept on a moderately good, nutritious diet. In 
the chronic form of the affection a liberal diet is 
necessary ; the use of vine or porter is sometimes 
desirable ; while tonics, such as a combination of 
bark and nitric acid, are called for. Tepid baths, are 
often useful, and if there is sleeplessness, an opiate 
should be taken at or shortly before bedtime. 

Ectoderm, or Epiblast, the external ger- 
minal layer of the embryo, giving rise especially to 
the outer skin, nervous system, and the essential 
parts of the sense organs in the adults See Embry- 
ology. 

Ectozoa. external parasites — e.g. lice, ticks, 
various crustaceans, «Src. See Parasites. 

Ectropion (Gr., from cl:, ‘out,’ and trepo, ‘ I 
turn ’),. eversion of the margin of the eyelid, so that 
the red inner surface (conjunctiva) is exposed. It 



ECUADOR 


191 


is generally caused either by chronic inflammation 
of the conjunctiva, or by scars in the skin near the 
eye, following wounds, bums, or disease. It is the 
converse of entropion, and like it, usually requires 
an operation for its cure. - Recent and slight in- 
flammatory cases, however, may yield to milder 
measures. 

Ecuador', a republic of South America, so 
named from its position on the equator, lies be- 
tween 1° 23' N. and 4° 45' S. lat., and in about 
73° — 81° W. long. Its general outline is cuneiform ; 
bounded on' the west by the Pacific, it is inserted 
like a wedge between Colombia and Peru. But 
its only certain limits are those - defined by the 
ocean, where it has a seaboard of some 400 miles ; 
most of the frontier east of the Andes has never 
been determined, and no two maps agree in the 
limits they assign to the state in this direction. 
In 1832, however, Colombia’s claims to the plateau 
of Pasto were recognised, and since 1876 the same 
state has held the river Putumayo ; the whole of 
the Marauon valley is occupied by Peru, and the 
actual possessions of Ecuador are now separated 
from those of Colombia on the north-east by the 
rivers Coca and Napo, while the little river Masan, 
a tributary of the Napo, is looked upon as mark- 
ing the Peruvian frontier. Thus narrowed, the 
territory of the republic embraces some 100,000 sq. 
miles, or about half the area of Spain, and barely 
two-fifths of that usually assigned to it ; but to the 
state proper must be added the Galdpagos Islands 
(q.v.), which have an area of 2940 sq. miles. The 
population, at the census of 1885, was given at 
1,004,651, of whom 204 belonged to the Galapagos ; 
in these returns the savage and heathen Indians 
( Infieles ) of the eastern province are not included, 
their number, though estimated at from 100,000 to 
150,000, being really unknown. The principal 
cities are Quito, the capital (60,000 inhabitants), 
Guayaquil, the chief port (40,000), Cuenca (30,000), 
Riobamba (18,000), Latacunga (15,000), and Am- 
bato (12,000), the last three names associated with 
earthquakes of unusual force ; good authorities, 
however, question the accuracy of these returns of 
population. 

- Ecuador may be regarded as consisting of three 
divisions — the lowlands west of the Andes, the 
mountainous plateau of the interior, and the less 
elevated forest-country to the east. Besides the 
main range of the Andes, forming the backbone of 
the country, there is an outer range extending for 
about 40 miles, with peaks rising to 15,000 feet; 
from the cordillera proper numerous .long spurs, 
attaining a height of 14,000 feet, are thrown out 
towards the east, between which rise great affluents 
of the Amazons, while the coast-range possesses 
only short and very precipitous spurs, contributing 
to the comparatively unimportant Pacific streams. 
The plateau is cut into eight subdivisions by short 
and broken cross-ridges; on one of these table- 
lands lies Quito. For the heights of the prin- 
cipal peaks, see Andes ; but it should be noticed 
that the parallel structure commonly ascribed by 
geographers to this section of the cordillera has 
hitherto had an exaggerated importance attached 
to it, and, as a matter of fact, scarcely exists. Only 
the vaguest knowledge of the country is possessed 
even by its own people : one authority still ascribes 
to the crater of Altar the only real glacier known 
to exist in the Ecuadorian Andes, whereas Mr 
Whymper in 1880 found larger glaciers on the 

S rincipal mountains he visited ; while another 
escribes the floods that almost certainly result 
from the liquefaction of the glaciers that repose 
upon the sides of the heated cones, as ‘ the rivers of 
■ • mud and water which have so often been vomited 
from the crater.’ The principal mountains of 
Ecuador either are or have been volcanoes. 


Tunguragua (16,690 feet) broke out . in 1887; 
Pichinclia is by no means extinct; Cotopaxi (q.v.) 
and Sangai (17,465) are constantly active. In 
mineral wealth Ecuador has been ranked amongst 
the poorest states of South America ; gold, how- 
ever, is obtained in the beds of the Amazonian 
tributaries, and the ore is mined at Zaruma, in the 
south-west ; silver, quicksilver, iron, copper, zinc, 
asphalt, and petroleum occur, as well as an 
inferior graphite, and fine veins of anthracite 
have been found in the mountains. Of the coast- 
streams the principal are the Guayas, or Guayaquil 
River, and the Rio Esmeraldas ; east of the Andes 
the most important rivers are the Napo, with its 
affluents the Curarai and Coca, the Tigre, and the 
Pastassa, all flowing into the Marauon. Colonel 
G. E. Church, in a report (printed 1883) to the 
United States government, estimates that at least 
2500 miles of the river-system on the Amazons side 
are suitable for steamboat navigation, and probably 
as much more for boats, besides some 500 miles on 
the western side. 

Ecuador is an agricultural country. The dry 
winds which leave the African coast become 
saturated as they pass over the Atlantic and up the 
Amazons ; and their moisture is almost ceaselessly 
precipitated as they approach the snowy peaks of 
the Andes, producing a dense growth of vegetation 
on the eastern foot-hills. On the other side also, 
where the rain-clouds of the Pacific are caught, the 
gorges of the western spurs become very hot- 
houses, and most of the land is covered with dark- 
some forest. Natural scibanas or open plains are, 
however, found on the western lowlands, such 
as are not met with to the east. Here, in the 
most prodigal luxuriance of tropical vegetation, 
valuable trees and plants wage endless war for 
existence against the stifling embraces of mosses, 
orchids, parasites, and creepers. With increasing 
elevation, the sugar-cane haciendas and the cacao 
and orange groves give place to fields of inferior 
wheat, barley, clover, lucerne, beans, and in some 
places maize and agave plants ; until in the higher 
stretches of the sierra nothing is met with but 
lichens and the bar cparamo grass. The agricultural 
implements employed are often of the rudest, 
including in the mountains wooden ploughs, and 
in the lowlands the machete or cutlass ; American 
machinery, however, is imported for the sugar- 
mills. Sarsaparilla, balsams, caoutchouc, vege- 
table ivory and wax are collected, and coffee, rice, 
cotton, tobacco, &c. are grown, but in smaller 
quantities ; while the trade in cinchona, for which 
bark the world was first indebted to the pro- 
vince of Loja, promises soon to be a thing of 
the past, owing to the reckless destruction of the 
trees. The coast rainy season usually extends 
from December to May, but on the Amazons slope, 
as already noticed, it rains nearly all the year 
round. The plateau region and large tracts to the 
east are comparatively healthy, in spite of the 
absence of all sanitary measures in the towns and 
wretched villages ;' the valleys on the Pacific side 
are commonly full of disease. In the interior 
there is a very small thermometric range, and in 
temperature a perpetual spring reigns in the 
uplands ; to which much-adnnred equality of 
climate, which renders it certain that to-morrow 
will be like to-day, Mr Whymper attributes the 
incomparable laziness and procrastination of the 
Ecuadorians. The fauna is rich : the mammalia 
include the jaguar, puma, ounce, ocelot, deer, tapir, 
peccary, capybara, and several species of monkeys 
and bats ; fish abound, both in the rivers and along 
the coast; and among reptilia are the boa con- 
strictor, turtles, and alligators, which swarm in 
the streams, especially on the Pacific side. Chiefly, 
however, is Ecuador the paradise of birds and 
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insects. The former range from the condor to the 
humming-bird, and include parrots, partridge, 
pheasants, snipe, wild turkeys, geese and ducks, 
herons, and pigeons, as well as the flute-bird and 
many other song-birds ; of the insects, besides 
butterflies innumerable, mosquitoes, scorpions, the 
tarantula spider, the microscopic ‘red tick,’ and 
the maddening Pium-fly are met with, whilst a 
recent traveller in the sierra remarks emphatically 
that there ‘ every kind of domestic insect pest 
known in England exists with the addition of 
further infinite varieties.’ The live-stock includes 
cattle, sheep, homes, mules, donkeys, and llamas ; 
but cattle do not thrive in the Amazons section— 
chiefly, according to Colonel Church, from the 
immense number of bats which bleed or otherwise 
irritate them. 

The whites have been estimated, in round num- 
bers, at 100,000, the mixed races at 300,000 ; the 
rest are pure Indians, with a small proportion of 
negroes. The whites, who are the landholders 
and merchants of the country, are hospitable, 
courteous, and generally intelligent, but extrava- 
gant and innocent of habits of industry •, the half- 
breeds are the true savages of the country, the 
christianised Indians, who belong to the Quiehua 
group, being as a class docile and contented, 
although the law which permits the Indian who 
cannot otherwise satisfy his creditor to sell him- 
self into slavery has reduced great numbers to 
the unhappy conditions of serfs. The uncivilised 
tribes inhabit the vast Provincia del Oriente, 
east of the Andes ; their chief stems are the inde- 
pendent' and warlike Jivaros and Zaparos. The 
state form of religion, to the exclusion of every 
other, is the Roman Catholic, the establishment 
including an archbishop of Quito and six bishops ; 
and in no country in the world have the Jesuits 
had such a paramount influence as in Ecuador, or 
employed it, on the whole, so well. There are numer- 
ous convents, monasteries, and seminaries, and in 
18S7 the pope sanctioned the organisation of a central 
theological university. Education is compulsory, 
but still at a low ebb. Quito, however, possesses a 
university and an institute of sciences (1884), with 
three faculties, and there are affiliated universities 
at Azuay and Guayas ; and since the restoration of 
the church party to power, public instruction, con- 
sidering the difficulties the government have had 
to grapple with, has made creditable headway, 
hundreds of primary schools, in particular, having 
been established throughout the country. Technical 
schools and literary societies also have been 
founded. The manufactures are limited mostly 
to timber, coarse cloths, kerosene, ice, and the pre- 
paration of spirits from the sugar-cane, and of flour 
or starch from the yuca or cassava root. Guayaquil 
is famed for its hammocks and Pananul hats, made 
from the fibre of the ‘pita’ plant (see Agate). 
Commerce is sadly handicapped by the want of 
roads. In 1889 only about 123 miles of railway 
were open, although other lines were in progress. 
A few steamers are in use, but around Guayaquil 
rafts also are much employed to-day as in Pizarro's 
time ; and, generally, communication is carried on 
by means of tiacks almost impassable in the rains, 
and goods are conveyed by mules. East of the 
cordilleras, moreover, the line of route is often not 
marked by even bare tracks ; the road must be 
forced through pathless forests, along the rough 
beds of the rivers, and over swollen streams, either 
bridgeless, or spanned by the frail erections that 
existed when Humboldt visited the country. Never- 
theless, the chief towns have been connected by 
telegraph, and there are even telephones in Quito 
and several of the provinces. Hitherto the trade 
returns havo been often incomplete, but in the five 
years 1882-80 the exports ranged from £737,268 


in 1885 to £1,202,101 in 1880; in 1887 the imports 
were valued at over £1,700,000, the exports at over 
£1,500,000, nearly two-thirds of the exports, of 
which the principal were cocoa, coffee, vegetable 
ivory, caoutchouc, and hides, coming through 
Guayaquil. The exports to Great Britain in the 
same year were £219,062, and the imports, chiefly 
cotton goods, £378,633, the average values for the 
live years preceding being respectively £216,435 
and £235,200 ; the trade with the United States is 
about etjual to that with Britain. 

Constituted as an independent state on the dis- 
solution of Bolivar’s Colombia (q.v.), the Bepublie 
of the Equator has, in little more than half a cen- 
tury, passed through a succession of violent politi- 
cal changes that would render its history equally 
difficult and profitless to follow; in his report to 
congress in 1888 the Minister of the Interior 
sorrowfully confesses, ‘ our historical tradition is— 
revolution.’ The turbulent career of the despotic 
little republic, with its complicated series of presi- 
dents, supreme chiefs, provisional commissioners, 
and dictators, has been almost one long insur- 
rection, amid which the nearly equally constant 
loss of territory has passed unheeded by the 
factions and their leaders. The latest revolt 
was stamped out only in 1886. Under its last 
constitution the executive is vested in a pre- 
sident, elected for four years, with a vice-presi- 
dent, a cabinet of four ministers, and a council 
of state ; the legislative power, is intrusted to a 
senate and house of representatives. The state 
forms three military districts, containing seventeen 
provinces, which are administered by governors, 
and subdivided into cantons. The standing army 
was limited in 1884 to 1600 men, and there 
is a navy of one steel transport and three gun- 
boats. Of the financial position of the country it 
has always been difficult to obtain exact and trust- 
worthy information, although evidence has at all 
times been forthcoming of its chronic and appar- 
ently hopeless embarrassment. The revenue for 
1S87 was 4,447,067 sucres (a sucre having a nominal 
value of four shillings, and an actual value of 
about three), the expenditure 4,428,597 suerfe. 
The liabilities of the republic were stated at 1st 
January 18S8 at 14,217,202 sucres, which is a 
modest estimate, even disregarding unpaid interest; 
in the same year it was announced that the country 
was not yet in a position to make an}' practical 
offer to its foreign creditors. 

See Velasco’ Historia del reino de Quito (Quito, 1789; 
French by Ternaux-Compans, Paris, 1840); Humboldt, 
Voyage aux Regions (quinoxiales, especially the ‘Vues 
des Cordilleres ; ’ Villavicencio, Geografia dc la Rcpfiblicu 
del Ecuador ( New York, 1858) ; Hassaurck, Four Years 
among Spanish Americans (Bond. 1868) ; Kolberg, Each 
Ecuador (3d ed. Freiburg, 1885); Stiibel, Skizzcn aus 
Ecuador (Berlin, 1886) ; Simson, Travels in the Wilds of 
Ecuador (Bond. 1887) ; Mr Edward AVhymper’s paper in 
the Proc. Roy. Geo. Soc. (1881); Colonel Church’s Report, 
and a paper in Petcrmann’s Mitleilnngen (1884) ; and the 
Report of the Minister of the Interior (Quito, 1888). 

- Ecumenical, from Gr. oikoumcnikos, ‘ of ’ or 
‘from the whole earth ’ — oikovmcnc (gc) meaning 
‘ the inhabited ( world ) ’ — is a term applied to the 
general councils of the universal church from that ' 
of Nicma onwards (see the article Council). The 
‘Apostles’ Creed,’ the creed of Nice and Con- 
stantinople, and the creed of Athanasius are dis- 
tinguished as the ‘ecumenical symbols’ of the 
Christian church.' Though the title ‘Ecumenical 
Bishop’ was one that originally in the Eastern 
church might be applied to any patriarch, yet 
Pelagius II. and his successors in the Roman sec 
persistently protested against its being given in 
imperial documents to the patriarchs of Constanti- 
nople, who had adopted it since 587. 
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Ec'zema (Gr., from ekzeo, ‘I boil over’) is in 
tins country by far the commonest of all diseases 
of tlie skin, and also the most variable in its 
manifestations. It may be acute or extremely 
chronic, may affect any portion of the skin, ana 
may occur at any age from infancy to old age. 

In typical acute eczema . the affected portion of 
skin is red, and is covered with numerous small 
papules, which speedily turn into vesicles. These 
may quickly dry up, but more commonly break, 
anti discharge a clear, glutinous secretion, which 
hardens and forms scabs or crusts, or if copious 
keeps the surface in a moist ‘weeping’ condition.. 
In some cases the vesicles are replaced by pustules, 
and the discharge is partly purulent. Chronic 
eczema may follow the acute form, or may arise 
without an acute ■ stage. Here the skin is 
thickened and hard, and covered with crusts 
or scales; deep cracks are sometimes present, 
especially where the skin is subjected to much 
movement, as near the joints. 

One of the most prominent and important 
symptoms is itching of the part affected ; it is 
never entirely absent, and in some cases intoler- 
ably severe, but in the acute stage is often 
replaced by a burning sensation ; it may precede 
any visible sign of the disease, and may persist 
after the skin has resumed its natural appearance. 
The scratching which it occasions always aggra- 
vates the disease, arid is often very difficult to 
prevent. Except in extensive acute attacks, there 
is no fever ' and very little constitutional dis- 
turbance. The disease is not contagious. When 
cured it leaves no scar. 

Caxiscs of Eczema . — In many cases it is very 
difficult, perhaps impossible, to assign a definite 
cause for an attack. Generally speaking, however, 
the constitutional or predisposing cause is some 
defect in the digestion or assimilation of the food ; 
strumous and gouty individuals are particularly 
subject to the disease. The local or exciting cause 
may be anything whatever which irritates the 
skin— e.g. great heat or cold, rough underclothing, 
bad soap, hard water, arsenical dyes, lice or other 
parasites, and the scratching they occasion. 

Treatment . — There is no specific for eczema; 
different cases and different stages of the disease 
require widely different management, and each 
must be considered and treated on its own merits/ 
Usually both local and constitutional treatment 
are required to effect a cure. It is of the greatest 
importance to seek for and attend to any cause 
which may have given rise to it. The diet must 
be nutritious, but as simple and unirritating as 
possible ; digestion may require aid from medicines ; 
the bowels should be regularly evacuated, by 
aperients if necessary ; a gouty or strumous 
tendency if present must be counteracted. In 
obstinate chronic eczema small doses of arsenic are 
often useful. The use of soap on the part affected 
must lie discontinued, and strained oatmeal gruel, 
or rice water, or white of egg with boiled water, 
used for cleansing purposes, but even these as 
seldom as possible. Thorough removal of scales 
and crusts by' these means, or by oil, or simple 
bread poultices, is the necessary preliminary to 
satisfactory local treatment. In the acute stage, 
where the swelling is great or the discharge profuse, 
a sedative lotion applied on rags or lint and kept 
moist by a waterproof covering is generally most 
useful — e.g. thin starch or gruel with a teaspoonful 
of boracic acid to the pint, soft water with a similar 
proportion of baking-soda, or dilute lead lotion. 
In the later stages, when 'the skin is moist, sooth- 
ing ointments are preferable — e.g. zinc ointment, 
zinc and boracic ointments mixed in equal parts, or 
cold cream. The ointment should be evenly spread 
on linen rag, and kept in close contact with the 
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affected skin. If dry chronic forms do not vield 
to similar treatment, tar ointment should be 
cautiously tried ; but they sometimes require the 
use of a strong irritant, as a solution of caustic 
potash, or a ny-blister, before they heal. Such 
treatment should only be resorted to under medical 
advice. 

Edam, a town in North Holland, 13 miles NNE. 
of Amsterdam. Its specialty is cheese. Pop. 5824. 

Edar, a Rajput state of Guzerat in the Malii 
Kantlia agency, tributary to the Guicowar of 
Baroda, and subject to the political superintend- 
ence of the presidency of Bombay. Area, 4966 
sq. m. ; pop. (1881) 258,429. Its capital, of the 
same name, contains 6223 inhabitants. 

Edda ( ‘great-grandmother’), the name of two 
very different collections of old Scandinavian litera- 
ture. Of these the ‘Younger’ or prose Edda was 
written by the Icelander Snorri Sturluson (q.v.) 
about 1230, and was discovered by Arngrim Jonsson 
in 1628. It consists of three parts : ( 1 ) Gylfa- 
g inning (‘the deceiving of Gylfi’), mythological 
stories told by Odin to Gylfi, a Swedish king, 
forming the chief source of our knowledge of the 
Scandinavian theogony; (2) Skdldskaparmdl , or 
the Art of Poetry ; and ( 3 ) Hdttatal, a system 
of prosody. Prologues and epilogues are added by 
later hands. The work contains quotations from 
about seventy early poets. It is found in three 
great MSS. — the Codex Begins (about 1300), dis- 
covered by'Brynjulf Sveinsson in 1640 ; the Codex 
Wormianus (about 1330), so called because it was 
sent to Ole Worm in 1628 ; and the Codex Up- 
salensis (about 1300), where the name ‘ Edda’ first 
occurs. Editions of the prose Edda were published 
bv Resenius (Copenhagen, 1665), Bask (Stock- 
holm, 1818), Egilsson (Reykjavik, 1848), and Jonsson 
(Copenhagen, 1875). Of the elaborate edition of 
the Arne-Magntean commission, two vols. (Copen- 
hagen, 1848-52) are published, and part of a third 
(ib. 1880). There is a valuable edition, of Hdtta- 
tal by Mobius (Halle, 1879-81); and Bergmann’s 
Fascination de Gulfi (2d ed. Strasburg, 1871) fur- 
nishes a French translation of Gylfa-ginning, with 
learned prolegomena, and an extensive critical 
commentary. Dasent’s English translation (1842) 
may be noticed. 

The ‘ Elder ’ Edda is a collection of lays which 
contain legends of Scandinavian gods ana heroes, 
and are productions mainly of Iceland, and of 
different periods from the 9th to the lltli century. 
It was discovered about 1643 by Brynjulf Sveinsson, 
who applied the name ‘ Edda ’ to this collection 
also, which he attributed to Sremund Sigfusson 
(who lived in Iceland about 1055-1132). The poems 
belonging to the Elder Edda are thirty-three in 
number, with prose passages interpolated here and 
there by the collector. They are on subjects partly 
of Scandinavian mythology, partly of heroic and 
legendary history. A few of the latter are derived 
from legends purely Scandinavian, the remainder 
treat of heroes common to the Teutonic races. 
They are written in two forms, distinguished as 
Icvidhuhdttr (epic metre) and Ijddhahdttr (didactic 
metre). The first of these consists of strophes 
of eight lines, every two of which are con- 
nected by alliteration, each line having two 
(usually two-syllabled) feet, with an accent 
on each foot; the alliterative initial letters 
in the accented syllables being regularly three in 
number — two in the first, and one (the most 
emphatic of the three) in the second of each pair of 
lines, as in Anglo-Saxon poetry (see AlliteeA- 
TIOM ). The peculiarity of Ijddhahdttr is that m it 
the strophe {Visa) has regularly only six lines, of 
which the first, second, fourth, and fifth are con- 
structed exactly as in the other form (i.e. they have 
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tv o accents, and aie connected in paiis by allitera- 
tion). The third and sixth lines, however, have 
each tlnee accents and alliteration of its own, the 
alliteiating letters in each of these lines being two 
(sometimes tlnee) in number, and different from 
those in the two pieceding it. The collection now 
called the Elder Edda was unknown to Snoiri, yet 
almost all the lays are paiaplnased or quoted by 
him in his own woik from the oial tradition of lus 
time. The eailiest complete editions weie those of 
the Aine-Magnsean commission (3 vols. Copen- 
hagen, 1787-1828), Rask (Stockholm, 1818), and 
Munch (Christiania, 1847), which weie followed by 
those of Luning (Zurich, 1859) and Mobius (Leip. 
1860) These were supeisedecl by Bugge’s edition 
(Clnistiania, 1867), on which those of Gmndtvig 
( 2d ed. Copenhagen, 1874) and Hildebiand (Padei- 
boin, 1876) are based. They aie all now' embodied 
in Vigfusson and Powell’s Corpus Pocticvm Borcalc 
(2 vols. Oxfoid, 1S83). The most lecent transla- 
tions in German aie by Holtzmann (Leip. 1873), 
V’enzel (ib. 1877), and Sinnock (8th ed. Stutt. 
18S2); in Danish by Winkel-Hom (Copenhagen, 
1869) and Mollei (1871); in Swedish by Godeeke 
(Stockholm, 1877); in Fiench by E. de Laveleye 
(Bmssels, 1866); and in English by Tlioipe (1866) 
and R. B. Andeison (Chicago, 1879). 

See Bergmann, Poemes Islandais (Paris, 1838), and 
Chants dc Sol (Paris, 1858); Grimm, Ocschichte der 
dculschen Sprache (4tli ed. 2 vols. Leip. 1880); Mobius, 
Vcrreichmss der atifdem Gcbiet der altnordxschen Sprache 
und Litlcuitur aaclnencn Schnftcn (ib. 1880) ; and Vig- 
fusson’s Piolegomcna to his edition of the Stui lung a 
Saga (2 vols Oxford, 1878). 

Ertrtocs. See Cocco. 

Eddystone, a gioup of gneiss locks, daily 
submerged by the tide, in the English Channel, 
9 miles off the Coinish coast, and 14 SSW. of 
Plymouth Bieakwatei. The rocks lie in 50° 10' 
54" N. lat., and 4° 15' 53" \V. long., and have 12 
to 150 fathoms w'atei around. The fiequent ship 
wrecks on these locks led to the erection of a light- 
house on them by Winstauley, 1696-1700. It was 



a wooden polygon, 100 feet high, with a stone 
base; but the great stoim of 20th November 1703 
completely washed it away, with the architect. 
Another lighthouse was built, 1706-9, also of wood, 


with a stone base, and 92 feet high, by Mi Rudyerd, 
a silk-mercer. This erection was buined in 1755. 
The next, noted for its stiength and the engineering 
skill displayed in it, was constructed by Smeaton in 
1757-59, on the model, it is said, of the trunk of the 
oak-tree. It was built of blocks, genei ally one to two 
tons weight, of Portland oolite, incased in gianite. 
The gianite is dovetailed into the solid rock, and 
each block into its neighbours. The tower, 85 feet 
high, had a diametei of 26f feet at the base, and 15 
feet at the top. The light, 72 feet above the watei, 
was risible at a distance of 13 miles. As the lock 
on which this towei w as built is undermined and 
gieatly weakened by the action of the waves, the 
foundation of another was laid on a difteient pait 
of the leef in 1879. The new' lighthouse, completed 
in 1S82 by Sii James N. Douglass, F.R.S., is, like 
its piedec’essoi, ingeniously dovetailed throughout. 
Its dioptric apparatus gives, at an elevation of 133 
feet, a light equal to 159,600 candles, and risible in 
clear weather to a distance of 174 miles. Owing to 
the state of the foundation, Smeaton’s lighthouse 
rvas taken dorvn to the level of the first loom as 
soon as the nerv one was completed. The removed 
uppei portion rvas le-eiected on Plymouth Hoe, 
while the lower portion, as shorvn in the pictuie, 
remains intact on the lock as a distinguishing 
mark, an ii on pole being fixed in its centre. See 
Lighthouse. 

Edclilick' Gerard, a celebrated, engiarei, 
bom at Antwerp in 1649, died in Palis in 1707. 
He rvas pationised by Louis XIV., and produced 
over 420 plates. 

Edelweiss (Gnaphahvm Lcontopocliitm) is a 
small but pretty composite found glowing in damp 
places at considerable altitudes (5000 to 7000 feet) 
throughout the Alps. On account of the charac- 
teristic beauty of its aspect, which is due to a 
coveiing of Jong white woolly hails, and partly, of 
couise, also on account of the difficulty of obtain- 
ing it, it is much prized. It is worn by guides and 
tourists in tlieii hats, and becomes in suinmei quite 
an article of minoi coinmeice, dried as a book 
specimen made up into little tufts, so that measuies 
har e lately been necessary in Switzeiland to pie- 
vent its total extirpation' fiom its native haunts. 
It can, horverei, be cultivated without much diffi- 
culty, and can be seen in many collections of 
Alpine Plants (q.r\). 

Edcil ( Heb., ‘ delight’), the name of the district 
in w liich the gai den of Pai adise w as situated It 
lay ‘in the East,’ in the highlands of Central Asha 
(Gen. ii. 8). The name-word paictdcisos (Gi., ‘a 
paik’), by which the Gieek tianslators lendeied 
the Hebrerv gan ( ‘ gaiden ’ ) in Gen. ii. S, <kc , came 
originally fiom the old Peisian pmndaeza (‘a 
walled gaiden’). In the latei books of the Old 
Testament it occurs in the Hebierv foim paidcs. 
Many futile attempts hare been made to icconcile 
with modem knowledge the mythical geogiaphv of 
Gen. ii. 10-14. Two of the writer's riveis, Hid- 
dekel (Tim is) and Phrat (Euphrates), aie wen 
known. Harilali is the geneial designation of 
South Aiabia, Abjssinia, and peihaps India; Cush 
is the name foi Ethiopia and the southern lands of 
Africa and Asia generally. Sclnadei, following 
the eaily tiadition, which goes back as fai as 
Josephus, . identifies Gihon with the Nile, and 
Pishon with one of the gieat riveis of India; 
Ervald and Dillmann find the two lirers in the 
Ganges and Indus; Lassen, Knobel, Renan, and 
Spiegel think Pishon stands foi the Indus, and 
Gihon foi the Oxus. It is clear that the. writer 
himself had no exact knowledge of the position of 
Eden, but combined as he found them the special 
Hebrew legend with the general Asiatic tradition. 
Aryans and Semites alike believed the cradle of 
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the human race to have been among the mountains 
of Central Asia, from which the great rivers of the 
earth proceed. The Indians held that the great 
streams flowed into all quarters of the world from 
the holy mount Meru in the Himalayas. According 
to the ancient Iranian tradition, the fertility of the 
whole earth depends upon the fountain Ardvi-cflra, 
which comes forth from the heaven -scaling moun- 
tain Hukairya, in the far north, and there are two 
wonderful trees. One of these, called ‘ the painless,’ 
or ‘all-seed,’ produces all the seeds of the world’s 
flora, and stands in the lake Vouru-Kasha, south 
of the holy mountain ; the other, the white Haoma 
or Gaokarena, whose sap gives immortality, and 
will awake the dead, grows in the water of Ardvi- 
cflra. From Ezek. xxviii. 13, 14, it is clear that 
the Hebrews had a tradition of a ‘ holy mountain 
■ of Elohim,’ on the sides of which lay the Paradise 
of Eden (cf. also Isa. xiv, 13). The idea of the tree 
of life appears in a still earlier form in the Vedas, 
in which the first man, Yamas, is represented as 
leading men to the garden of immortality on the 
summit of the mountain where he lives in fellow- 
ship with the gods. It may be also traced in the 
Babylonian and Assyrian monuments, but nowhere 
do we find such a deeply, ethical and religious 
view of the primeval state of man as in the biblical 
account of Paradise. The tree of the knowledge 
of good and evil is a peculiarly Hebrew conception, 
and lifts the whole narrative from the physical 
into the moral sphere. See Adam and Eve, and 
Atlantis ; also the commentaries on Genesis ; 
Bertheau, Besclircibunq der Lags des Parodies 
( 1848 ) ; and Delitzsch, I Vo lag das Parodies? ( 1S81 ). 

Eden, a river rising in the east of Westmore- 
land, in the Pennine chain. It runs north-north- 
west through the east of. Westmoreland and Cum- 
berland, past Appleby and Carlisle, and ends in 
a fine estuary at the upper part of the Solway 
Firth, after a course of 65 miles. There is another 
Eden in Sussex and Kent, a third in Fifeshire, and 
a fourth in Berwickshire. 

Eden, William. See Auckland. 

Edenliall, the ancient seat of the Musgraves 
in Cumberland, 4 miles NE. of Penrith. Here is 
still' preserved the famous ‘Luck of Edenliall,’ an 
old painted glass goblet said to have been snatched 
from the fairies, on the safety of which the wel- 
fare of the house depends. It is supposed to have 
been a chalice, and its leathern case bears the 
sacred monogram. Uhland’s well-known ballad, 
Das Gliiclc von Edenliall, has carried its fame 
beyond the British Islands. 

Edenkoben, a town of the Bavarian Palat- 
inate, 6 miles N. of Landau. Pop. 500S. 

Edentata ( Lat. , ‘ toothless ’ ), one of the lowest 
orders of placental mammals, including sloths, ant- 
eaters, armadillos, pangolins, aardvarks, and ex- 
tinct forms like Megatherium. The order is a very 
varied one, and few general characters can be given. 
The teeth are either absent or very imperfect. If 
present they are uniform in type, all of one set, 
without roots or enamel, and never situated in the 
front of the mouth. A superficial distinction into 

(1) leaf-eaters (Phyllophaga or Tardigrada) or 
sloths proper, and (2) insect-eaters (Entomophaga 
or Vermilingua), including all the others, is often 
drawn. It is better, however, to group the order in 
the five families of ( 1 ) Sloths ( q. v. ) or Bradypodidre ; 

(2) Ant-eaters (q.v.) or Mvrmecophagkue ; (3) 
Armadillos (q.v.) or Dasypodidto; (4) Pangolins 
(q.y.) orManidai ; (5) Aardvarks (q.v.) or Oryctero- 
podidre. To these the extinct Megatheriidaj (see 
Megatherium) have to be added. 

Edessa (Arabic Er-Ruha, called by travellers 
Orfa), a very ancient city, fabled to have been 
founded by Nimrod, in the north of Mesopotamia, 


between Aleppo and Diarbekir, 78 miles SW. 
of the latter town. Of its early history we 
know little, but with the conquest of Persia by 
the Greeks the history becomes less obscure. 
Seleucus, in particular, is said to have done much 
for the improvement of the city. Christianity was 
introduced into Edessa at an early period. In the 
reign of Trajan, the city was made tributary to 
Borne, and in 216 A.D. became a Boman mili- 
tary colony, under the name of Colonia Marcia 
Edcssenorum. During this period, its importance 
in the history of the Christian church continued to 
increase. More than 300 monasteries are said to 
have been included within its walls ; it was the seat 
of Ephraem Syrus (q.v.) and his school, and played 
an important part in the Arian and other contro- 
versies. Here, moreover, the famous portrait of 
Christ, supposed to have been painted by St Luke, 
and sent by the Saviour himself, with a letter, to 
Abgar (q.v.), king of Edessa, was preserved, till 
it was carried in 944 to Constantinople, and thence 
to the church of St Bartolommeo in Borne. Edessa 
was conquered by the Moslems in the seventeenth 
year of the Hegira, 638 A.D. Christianity declined, 
and wars at home and abroad during the califate 
destroyed much of its temporal splendour and pros- 
perity. It was long held by the Arab tribes of Ham- 
dfln and ’Okey). The Byzantine emperors succeeded 
in recovering Edessa for a time in 1031, but the Sel- 
juk Sultan, Melik Shah, retook it in 1086. There 
was always a strong Christian element in the popu- 
lation, and it was due to this that the city opened 
. its gates to Baldwin, the brother of Godfrey of 
; Bouillon in 1097, who made it the capital of a 
Latin principality and the bulwark of the king- 
dom of Jerusalem. Under the Frankish princes, 
Edessa held out valiantly against the Mussulmans, 
till at length Tmfld-ed-din Zengi, ruler ( atabeg ) of 
Mosul, succeeded after a siege of a month, and 
several unsuccessful assaults, in taking the town 
and citadel in the year 1144, when the conqueror 
was so struck with the beauty and magnificence of 
the city that he withheld his men from sacking it. 
An attempt, however, of the Christian section of 
the inhabitants to betray the place to Joscelin in 
1147 brought about the ruin of Edessa; the Chris- 
tians were defeated by Nftr-ed-din; the city was 
laid waste ; and all who were not massacred were 
sold as slaves. In 11S2 Saladin added Edessa to 
his already extensive empire, and it was passed on 
to his kinsmen. After many vicissitudes, in the 
course of which Edessa fell successively into the 
hands of sultans of Egypt, Mongol emperors, 
Turkomans of the White Sheep, and Persian shahs, 
the city was finally conquered by the Otto- 
man Sultan, Selim I., in 1515, and has ever since 
formed a portion of the Turkish dominions. It now 
contains above 40,000 inhabitants, of whom 2000 
are Armenian Christians ; the rest are Turks, 
Arabians, Kurds, and Jews. Edessa has numerous 
mosques and bazaars ; manufactures of cotton 
goods, goldsmiths’ wares, and morocco leather, 
commerce in British manufactures obtained by 
way of Aleppo, and a large trade in corn, &c. 
with Syria. Easterns, to whom it is the residence 
of Abraham, regard it as a sacred city. 

E(lfu (Coptic Albo, Egypt. Teh, Gr. Apollino- 
polis Magna), a town of Upper Egypt, is situ- 
ated on the left bank of the Nile, in 25° N. lat., 
and 32° 45' E. long. It contains the remains of 
two temples, the. larger of which is the best pre- 
served monument of its kind in Egypt. It was 
founded by Ptolemy IV Philopator rather more 
than two centuries before Christ, and added to by 
his successors down to Ptolemy XIII Dionysus, a 
period of 170 years. The general plan of the temple 
resembles that of Dendera (q.v.). Its length is 
451 feet, the breadth of its facade is 250 feet. Its 
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entrance is by a gateway 50 feet high, between two Edmund the Magnificent. After Ins elder brother’s 
immense truncated pylons, 37 feet wide at the base, accession to the throne, Edgar in 957 was made 
and 115 feet high, the whole surface covered with ruler over Northumbria and Mercia, and two 
sculptures and inscriptions in low relief. This years later, on his bi otliei Eadu ig s death, became 
splendid facade is visible from a great distance, and king of Wessex m addition. His Ike policy 

is one of the most commanding sights in the Nile of which was largely shaped by Dunstan (q.v.), was 
valley Passin fr through this entrance, a court is one of almost unbroken peace and prosperity; the 
reached ; it is °161 feet long, and 140 feet wide, Danes were conciliated, the monastic system was 
inclosed ’by a splendid colonnade of 32 columns of reformed, and the laws were strictly administered, 
every variety of capital, and surrounded by walls, Thus the epoch of Edgar the Peaceful was one 
between which and the pillars there is a stone roof, which greatly favoured the work of national con- 
forming a covered portico. The interior of this solidation, the fusing together of the Danish, 
° Saxon, and Mercian elements existent 

.... ; - in the country. 

: ;-'r l ~=- Edgar tlie Atlielilig, grandson 

■ y” :. —-- - of Edmund Ironside, was bora prob- 

; y-— ‘ _= 7 : — — r- 7L‘. ably about 1057 in Hungary. His 

^ life may be epitomised as a series 

v - v >"-'- - -0 Ss >-£7§§r- -j-w- ~ - of abortive attempts. Selected by 

- - Edward the Confessor as liis prospec- 

^fryfur^T--; (1066); leaving twice engaged in the 

northern revolts against the Norman, 

y8|s|?' in Scotland, with Malcolm Canmore, 

jfSgyT 1 garet then, embracing the cause of 

( 1091 *) from ^ the jlucliy to Scotland 5 ; 

and finally was " taken, prisoner^ at 

ment of liis life" seems to^have^been 
~ ~ which had been usurped by Donald 
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View of the Temple at Edfu, from the top of the pylon. Bane. His last days were spent in 

obscurity ; the date of his death is 
court was to a great extent filled up with rubbish, not precisely known, 
and occupied by wretched dwellings, many of which r . ... , . ,, 

also were built upon the roof of the temple; but ^ a 

these were all cleared away by Mariette in the nnd Oxford. shires, 14 miles &SE. of Marwick, 
khediviate of Ismail, and now the effect of the tower, erected in 1 / 60, marks the scene of the first 
whole is grand and imposing, impressing the mind § lea f ° r \ ^‘i nr, wine! li v as f< 1 

with the harmony and beauty of the desim. From Sunday, 23d October 1642, between ]_,000 lojali. 


and occupied by wretched dwellings, many of which r . ... , ... . . 

also were built upon the roof of the temple; but dSClull, 11-ndge on theboidei .of M aiv 
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whole is grand and imposing, impressing the mind | lea ? ^117 °£ ^‘i ^llo t' 1 ."’™ non vn?nU«t<s 
with the harmony and beauty of the design. From Sunday, 23d October 164.., between 1 -,000 ioj all. 
this court opens a liypostyle hall of 18 columns, l'. 11 ' 1 ®, 1 ' Charles I. and 10,000 parliamentarians undei 
joined by an intercoluninal screen, through which th ® *arl of Essex. It was the intention of Charles, 
access is obtained to an inner hall of 12 columns, ^ io had been lying at Shrewsbury, to march upon 
leading to the sanctuary, where a great monolith London; and Essex, who had thrown himself into 


of gray granite was evidently intended to encage 
the hawk, the sacred emblem of Hor-Hud, the 
local Homs (q.v.), to whom the temple was dedi- 
cated. The sanctuary and surrounding chambers, 
together with the outer and inner halls, are separ- 
ated by an open corridor from the outer wall of the 
temple, and both sides of this passage are covered 
with elaborate but monotonous reliefs and numer- 
ous inscriptions which present a sort of encyclo- 
paidia of ancient Egyptian geography, ritual," and 


Worcester, marched forward to intercept him, and 
entered the Warwickshire village of liineton on 
the evening of the 22d. Next morning, the loyalist 
army was discovered a little in advance, and drawn 
up in order of battle on the 'elevation of Edgehill, 
3 miles to the south-east. The king’s forces had 
the advantage in numbers and in cavalry, as well 
as in position ; Essex, however, had the more for- 
niidaltle train of artillery. The royalists began to 
descend the hill about two o’clock, and Prince 


and even a species of church directory, including the ll > aiul P ul *" e " 11 to tvineton. i ins was tne n uu 
names of singers and other temple officials. The movement of the day. The right wing of the parlia- 
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factures are blue cotton cloths, and earthenware kroke and retreated toward the hill, and Rupert’s 


Mariette, 31 on tun cuts of Upper Egypt. Edge water, a village of Staten Island, on New 

Edgar, or Eadgar, king of the English from York Bay, adjoining Stapleton, with a number of 
939 to 975, was horn in 944, the younger son of small manufacturing concerns. Pop. SOM. 
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Edgeworth, Henry Essex, tlie ‘ Abbe Edge- 
•\vorfcI i , : was born in 1745. His father then was the 
Protestant rector of Edgeworthstown, hut three 
years later turned Catholic, and, quitting Ireland, 
settled at Toulouse. There and at the Sorbonne 
young Edgeworth was trained for the priesthood ; 
at his ordination he assumed the surname De Fir- 
rnont from Firmount, the family property. Having 
declined an Irish bishopric that lie might continue 
to minister to his countrymen in Paris, in 1791 he 
became confessor to the Princess Elizabeth, in 1793 
to her brother, Louis XVI., just sentenced to death. 
He bravely attended him to the very foot of the 
scaffold ; but the ‘ Son of St Louis, ascend to 
heaven,’ was an invention, it seems, of the journal- 
ist Lacretelle. After many escapes he got safely to 
England (1796), and presently became chaplain to 
Louis XVIII. at Mittau, where he died of a fever, 
caught attending French prisoners, 22d May 1807. 
See his Memoirs by C. Sneyd Edgeworth (1815), 
and his Letters (1818). 

Edgeworth, Richard Lovell, Miss Edge- 
wortlrs father, was horn at Bath, 31st May 1744. 
He came of a family that for 160 years, had been 
settled in Ireland, at Edgeworthstown, County 
Longford. After nine years’ schooling at Warwick, 
Drogheda, and Longford, then five months of dis- 
sipation at Trinity College, Dublin, in 1761 he was 
removed to Oxfofd, where, as a gentleman-com- 
moner of Corpus, he passed two ‘ delightful, pro- 
' fitable ’ years. At Blaclcbourton, 14 miles dis- 
tant, lived a friend of his father’s, Paul Elers, a 
squire whose quiver was fuller than his purse : with 
one of his daughters Edgeworth eloped to Scotland 
( 1763). The young couple spent a twelvemonth at 
Edgeworthstown, and finally settled at Hare Hatch, 
near Reading, Edgeworth meanwhile keeping terms 
in the Temple, till his father’s death (1769) allowed 
him to give up all thought of the bar. As a hoy of 
seven he had become ‘irrecoverably a mechanic’ 
through the sight of an electrical machine ; and his 
whole life long he was always inventing something 
— a semaphore, a velocipede, a pedometer, and so 
forth. One of his inventions brought him across 
Dr Darwin ; and at Lichfield, the Christmas-tide of 
1770, he conceived a passion for lovely Honora 
Sneyd. His wife was away in Berkshire ( ‘ she was 
not of a cheerful temper ’ ) ; hut Thomas Day ( q. v. ) 
was with him, and urged him to flight. So with 
Day and his eldest hoy, whom he was educating on 
Rousseau’s system, he did fly to France, and at 
Lyons diverted himself and the course of the Rhone. 
Then his wife died,' and four months ' afterwards he 
wedded Honora (July 1773), to lose her in 1780, 
and the same year many her sister Elizabeth. She 
too died of consumption ( 1797 ) ; hut the next wife, 
Miss Beaufort (1798), survived him by many years. 
In all he had nineteen children. ‘ I am not,’ he 
observed, ‘a man of prejudices. I have had four 
wives. The second and third were sisters, and I 
was in love with the second in the lifetime of the 
first.’ Of his life besides not much more need 
he told. He advocated parliamentary reform and 
Catholic emancipation ; his house was spared by 
the rebels (1798) ; and in the last Irish parliament 
(1798-99) he spoke for the Union, hut voted against 
it, as a measure ‘ forced down the throats of the 
Irish, though five-sixths of the nation were against 
it. ’ He died 13th June 1817. Masterful, versatile, 
brilliant, enlightened, he stands as a type of the 
Superior Being; ‘ cocksnreness ’ his principal foible. 
He was the idol of his own womankind, the friend 
too of Watt and Wedgwood and many more better 
and greater than himself. 

Maria Edgeworth, novelist, was bom at Black- 
bourton, on New-year’s Day 1767, and in 1775 was 
sent to a school at Derby, in 1780 to a fashionable 
establishment in London. As quite a child she was 


famed for her story-telling powers, and at thirteen 
wrote a tale on Generosity. ‘ Excellent, 1 ’ said her 
father, ‘ and extremely well written ; hut where ’s 
the generosity?’ She accompanied him to Ireland 
in 1782, and thenceforth till his death the two were 
never separate. For his sake and that of lief other 
dear friends and her country she sacrificed her one 
romance— refused the Swedish count, M. Edelcrantz, 
not without much suffering then and long after- 
wards. This was in 1802 at Paris, where, as again 
in 1820, and during frequent visits to London, she 
was gneatly lionised. She was at Bo wood (Lord 
Lansaowne’s) in 1818, and at Abbotsford in 1823, 
Scott two years later returning the visit at. Edge- 
worthstown. For the rest, her home life was busy 
and beneficent, if uneventful. Her eyesight often 
troubled her ; hut at seventy she began to leam 
Spanish, at eighty-two could thoroughly enjoy 
Macaulay’s History, and even mount a ladder to 
take the top off the clock. She died in her step- 
mother’s arms, 22d May 1849. 

To the literary partnership between Mr and Miss 
Edgeworth we are directly indebted for Practical 
Education (2 vols. 1798), and the Essay on Irish 
Bulls ( 1802). But most of her other works, though 
they do not bear the joint names, were inspired by 
her father, and gained or (it may he) lost by his 
revision. Published between 1795 and 1847, they 
filled upwards of 20 volumes. Besides the Talcs 
from Fashionable Life and Harrington (an apology 
for the Jews), there are her three Irish master- 
pieces, Castle Rackrcnt (1800), The Absentee (1812), 
and Ormond (1S17). These, Scott says, ‘have 
gone so far to make the English familiar with the 
character of their gay and kind-hearted neighbours 
of Ireland, that she may he truly said to have done 
more towards completing the Union than perhaps 
all the legislative enactments by which it has been 
followed uir. Without being so presumptuous as to 
hope to emulate the rich humour, pathetic tender- 
ness, and admirable taste which pervade the works 
of my accomplished friend, I felt that something 
might he attempted for my own country of the same 
kind with that which she has so fortunately achieved 
for Ireland.’ The praise from Scott is extravagant ; 
hut Turgenief, too, has recorded how he ‘was an 
unconscious disciple of Miss Edgeworth in setting 
out on his literary career. ... It is possible, nay 
probable, that if Maria Edgeworth had not written 
about the poor Irish of County Longford and the 
squires and squireens that it would not have 
occurred to me to give a literary form to my 
impressions about the classes parallel to them in 
Russia.’ Yes, her novels are too didactic; the plots 
may he poor, the dramatis persona: sometimes 
wooden ; the whole may have too much the tone 
of a moral Lord Chesterfield ; hut for wit and 
pathos, for lively dialogue and simple directness, 
tor bright vivacity and healthy realism, as a mirror, 
moreover, of the age when they were written, and 
of that ‘most distressful country’ in which their 
best scenes are laid, they still deserve to he read, 
by subscribers even to Mudie’s. And her children’s 
stories — ‘Lazy Laurence,’ and ‘ Simple Susan,’ and 
the other delightful old friends — are worth all 
tlie uncliildish hooks about children which a 
mawkish sentimentality has brought into recent 
vogue. 

The Memoirs of Richard Lovell Edgeworth (1820; 
3d ed. 1S44) are autobiographical up to 1782; the 
completion, less interesting, is by Miss Edgeworth. 
Of herself there is a Memoir (privately printed, 

3 vols. 1S67), on which are founded the Life by 
Helen Zimmern (‘Eminent Women ’ series, 1883), 
and the exquisite sketch by Miss Thackeray in her 
Book of Sibyls (18S3). 

Edgings are indispensable to neatness in garden- 
ing, except where parterres are cut out of a lawD, 
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Init more especially to separate gravel-walks from 
cultivated ground. They are sometimes made of 
stone, or of deal, of ornamental wire and cast-iron 
work, and very frequently now of terra-cotta tiles 
in elegant patterns. Living edgings are, however, 
always to he preferred where they can he adopted, 
because they are almost invariably most pleasing 
and characteristic of gardening. For this purpose 
many low-growing evergreen shrubs are used in 
Britain, such as dwarf box, Cotoneaster, Pemettya, 
Erica, ivy, and latterly some remarkably neat and 
pretty dwarf Veronicas from New Zealand.. Among 
herbaceous plants commonly used for edgings may 
be noted double-flowered daisies, thrift or sea-pink, 
gentianella, saxifrages, and many others which 
when in flower are highly beautiful. The only 
drawback in connection with these is that they 
require frequent, almost annual renewal. Turf- 
edgings are sometimes employed for wide flower- 
borders. 

II (Iff ware, a village of Middlesex-, 11! miles 
NW. of King’s Cross station, sti etching for about 
a mile along the highway. In a forge here, where 
he had taken lefuge from the rain, Handel con- 
ceived his ‘ Harmonious Blacksmith.’ Pop. S16. 

Edible Birds’-nest, a nest chiefly composed 
of the salivary secretion of several species of 
Swiftlet (Collocalia), which are almost wholly 
restricted to oriental regions — Java, Borneo, Ceylon, 
&c. The nests are made into soup and much 
prized as luxuries by the Chinese ; both on this 
account and because of their unique origin they 
have been subjects of not a little inquiry. The 
nest, when clean and of the best quality, has a 
white colour and a somewhat fibrous texture. It 
is small, shallow, and bluntly conical. Mr E. L. 
Layard has vividly described those of the Ceylon 
species ( C. nidijica), noting the vast numbers which 
hang close together on the sides of dim caves, the 
varying quality at different seasons, and also the 
nonsense that has been talked about them. ‘ The 
white nests,’ he says, ‘ are supplied entirely by the 
inspissated saliva of the bird, and are the first 
produced. They are taken and sold for their weight 
in silver. The next made by the birds are mixed 
with rootlets, grasses, &c. , and often show traces of 
blood from the efforts of the birds to produce the 
saliva. These are esteemed second quality. The 
third nest is composed of extraneous substances 
cemented together to the lock with a little saliva — 
these are generally left for the bird to breed in, 
and are destroyed at the end of the season to 
compel the birds to build fresh white ones after 
their powers are recruited by a year’s rest and 
stimulated by the breeding impulses.’ Mr Pryer, 
a naturalist of Yokohama, gives a graphic account 
of a visit to the Borneo caves, but it is quite 
impossible to credit all his results. He describes 
the myriads of birds which return home as myriads 
of bats emerge, the birds of prey which "make 
victims of both, the unexhausted supply which is 
known to have persisted for seven generations, the 
yield of three crops of nests in the vear, and so on. 
But he proceeds to give the bats ( !) some share in 
the credit of nest-making, and refers the main 
constituent of the edible morsel to a fungoid growth 
on the walls of the cave. 

There is no doubt that Layard’s account is 
correct. At the breeding season, the sub-lingual 
salivary glands in these swiftlets become enlarged 
and very active. They pour forth a viscid secre- 
tion, which soon hardens in the air. This is the 
chief constituent of the white nests. The first 
supposition was that of Horne., who supposed the 
secretion to be. gastric; Bernstein, however, showed 
that it was salivary, and this is without doubt true 
in spite of more than one assertion as to the vege- 


table character of the nest. It is probable that 
tlie discrepancy is explained in the existence of the 
three qualities noted by Layard. Mr J. It. Green 
analysed the product, which was one of the curi- 
osities of the Health Exhibition in London (1S81), 
and found that the main constituent is closely 
akin to mucin, a not uncommon secretion of 



The Edible Nest of the Salangane of South Java. 

many animals. It is for instance with a similar 
substance, derived from a very different source, 
that the male stickleback weave’s his nest together. 

There are some ten species of swiftlet, which all 
exhibit this profuse salivary secretion, though in 
different degrees. Thus one of the Javanese' species 
(C. fitciphugu) builds a similar nest, which is not 
edible because so much mixed up with plant-fibres 
and the like. The birds are sometimes called 
Salangane, from one of the islands which they 
frequent. The luxury is a very costly one; the 
nests are but small, and worth ‘their weight in 
silver.’ To Canton alone about 25 million nests aie 
sent annually, and the juice of a million has been 
estimated at about £35,000. The taste for the 
costly soup is said to lequire cultivation. 

See J. K. Green, Nature, xxxi. (1S8I), xxxiv. (18SG); 
Jour, of Physiol, vi. (1885) ; E. L. Layard, Nature, xxxi. 
(1881) ; Report of Pryer in Nature, xxx. (1881). 

Edict (Lat. cdictum). The power of making 
edicts (jus cdicendi ) belonged generally to the higher 
magistrates at Borne; but it was specially exercised 
by the curule rediles, and moie extensively still by 
two Prretors (q.v. ). Even in Cicero’s time, the 
study of the edicts had become a regular branch of 
the study of the law. The object of the edict, 
according to the Koman jurists, was to aid, supple- 
ment, and correct the civil law;. it was, in short, 
an indirect form of legislation, which public opinion 
had sanctioned for the public convenience ; and 
there can be no doubt that it contributed what was 
ultimately the most valuable part of the Boman 
law. There were many commentators on the edicts 
under the emperors ; and in the time of Hadrian, 
Salvianus Julianas is supposed to have collected 
and arranged the edicts, and given to them a 
systematic form called Edictum Perpetuum. See 
Lenel, Das Edictum Perpetuum (Leip. JSS3). 

Edictal Citation, or Intimation, the form 
of citation or notice by which a party amenable to 
the courts of Scotland, but out of tire country, is 
summoned to make appearance in court in answer 
to a civil suit. The older forms of edictal citation 
were complicated, but were gradually simplified by 
recent legislation. Edictal citation is now made by 
delivering a. copy of the citation at the office of the 
keeper of edictal citations in Edinburgh who records 
and jniblishes it. In criminal cases edictal citation 
was till recently made by proclamation at the cross 
of Edinburgh and the pier and shore of Leith. Tins 
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form was abolished by the Criminal Procedure 
(Scotland) Act, 1887, which enacts that when any 
person accused has absconded, the indictment may 
be served at bis last known residence. 

Edict of Nantes. See Huguenots, Nantes. 

Edinburgh, the capital of Scotland, and 
county town of the shire of Midlothian, is situated 
in 55° 57' N. lat., and 3° 11' W. long. By 
rail it is 393 miles NNW. of London, and 47 1 
E. of Glasgow. Edinburgh occupies a peculiarly 
high place in the regard of the civilised world, 
and draws to herself the devoted attachment of 
Scotsmen, partly on account of the charm of her 
situation, hut even more by reason of the many 
tragic events of Scottish history enacted within her 
walls, which have been made of world- wide interest 
by the genius of her great townsman Sir Walter 
Scott. To the cultured is added the attraction of 
the memory of the many eminent literary and 
scientific men who have been among her citizens. 
The town stands about 2 miles from the sea, on a 
series of ridges, and is over- 
looked by Arthur’s Seat (q. v. ) 
and other hills, to the foot of 
which it has now extended. 

Those hills are noticed in the 
article Edinburghshire ; of 
hills within the city itself the 
highest are the Castle Rock 
(437 feet) and the Calton 
(349). Although the Castle 
Rock, which for centuries 
was considered an almost 
impregnable fortress, must 
have been a place of refuge 
and of arms from the earliest 
times, Edinburgh is not 
noticed in history until the 
beginning of the 7th century, 
when it is mentioned as the 
capital of the kingdom of 
Northumbria, from whose 
king Edwin it is said to 
derive its name. Four cen- 
turies later, in the end of the 
11th century, its castle figures 
in the story of St Margaret, 
queen of Malcolm Canmore, 
and the little Norman chapel 
on the summit of the rock, 
dedicated to her memory, is 
the oldest building connected 
with the city. In 1128 David 
I. founded the abbey of Holy- 
rood, about a mile east of the 
castle, and round it grew up 
the little burgh of the Canon- 
gate, Which maintained its 
separate municipality until 1856, when it was 
incorporated with Edinburgh. The Canongate for 
centuries retained an ecclesiastical flavour. 

To the east of the castle, where the ground 
slopes- down from the rock in a narrow ‘ hog’s- 
baek’ (see the article Crag AND Tail, and the 
cut there), there grew up the town of Edin- 
burgh. In 1329 it was made a burgh by Robert 
the Bruce, bv a charter which also granted the 
town the right of establishing a port at Leith, 
2 miles distant ; thus began the vassalage of the 
port to the capital town, which continued until 
1S33, when Leith was by Act of Parliament made 
a burgh. It was, however, during the loth century, 
under the Stewart dynasty, that Edinburgh began 
to be recognised as the capital, and parliament 
regularly met here ; at first within the great hall 
of the castle, and afterwards in the City Tolbooth, 
until in 1631 tire Parliament House, ‘which still 


stands, was erected. James V. further confirmed 
its choice as the capital by building a palace within 
the abbey of Holyrood ; and by establishing in it, 
in 1532, the Court of Session, as a supreme court 
of justice for Scotland. In 1450 the first wall 
was built ; and in 1513, after the defeat at Flodden, 
an extended wall was erected to include the suburb 
of the Cowgate, which had meantime arisen in the 
valley to the south. For two centuries and a half 
the town remained stationary in size, consisting 
of two long streets, the High Street (which was 
continued without the walls by the Canongate) 
and the Cowgate ; while from these branched off 
numerous narrow lanes, called ‘ wynds,’ which were 
also lined with houses. The town was defended 
on the west by the castle ; on the north by a 
morass, called the 1 Nor’ Loch ; ’ and on the east 
and south by the city wall. As the population 
increased, the houses rose higher and higher, being 
built of the splendid freestone of the surrounding 
country’, until the town abounded in great 1 lands ’ 
of houses, which, being erected on the steep sides 
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of the ‘ bog’s back,’ bad entrances from two levels, 
and rose to ten, twelve, and even fourteen stories 
in height. This is the historic city ; and it entered 
on the most remarkable period of its history 
with the birth of Queen Mary. In 1544 it was 
burned to the ground by’ the English under Hert- 
ford, scarcely’ a building outside the castle, save 
St Giles’ Kirk, escaping. In 1560 the drama of 
the Reformation began in Edinburgh, and John 
Knox became the city minister ; in 1561 Queen 
Mary’ returned a widow from France, and there 
was acted, chiefly’ in Edinburgh, the striking 
tragedy of her short reign, which has given 
subject-matter to historian, poet, dramatist, and 
novelist. It was at Holyrood Palace that Rizzio 
was murdered,' and in the castle James . \ 1. 
was born ; in the Kirk-of-Field, where the univer- 
sitv now stands, Damlev was killed, and in the 
Chapel Royal of Holyrood Mary was married to 
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Bo th well. In 1583 the university was founded, 
and the town which Geoige Buchanan had alieady 
made known to the learned began its intellectual 
life. In 1603 Janies I. left Scotland to ascend the 
English tlnone, and although pailiament still con- 
tinued to meet in it, the town vv as shorn of much 
of its impoitance. It w as the scene of many of the 
fiercest episodes in the long ecclesiastical straggle 
of the 17th centuiy; and its Cioss witnessed the 
execution of Montiose in 1650, and of Aigyll and 
his hi other Covenanters aftei the Restoi ation. 

The Union of 1707, which emptied the Pailia- 
ment House of its legislator, and diew away the 
Scottish nobility fiom then Edinbuigh mansions, 
was very unpopular, and the citizens long le- 
mained discontented. The Poiteous mol), which 
Scott has made famous in the Heat t of Midlothian, 
showed the spiiit abioad, and so the town was 
leady to w elconie the Pietendei, and to lejoice foi a 
brief season in the glories of the coni t which he held 
at Holyiood Palace, in 1745. But the Rebellion 
was followed by the imoads of modem enteipiise. 
Shortly aftei tlie middle of the centuiy, the Town 
Wall w r as bioken dow n in every diiection, until but 
little now is left, sav e one of the tow ers built into 
the west boundary wall of Heiiot’s Hospital ; the 
Noi’ Loch was chained; and when the Ninth 
Bridge was elected, in 1763, access was given to 
the countiy which slopes down to the Filth of 
Forth, on which aiose the New Town. In 1785 
the valley to the south, in which lies the Cow- 
gate, was bridged, and the town spieacl south - 
vvaicls. In 1815-19 another bridge was tlnown 
ovei a deep hollow on the noi tli-east, and the 
Calton Hill was connected w ith the city , while 
a few r years later a bridge was built acioss the 
Cowgate paiallel to the one alieady elected. Thus 
the city connected the countiy on noitli and south 


with the nanow' ridge topped by the castle, on 
which she had stood for centuries. Meanwhile a 
gieatei intellectual l evolution had awakened the 
dead ness of the eaily 18th centuiy. Theie spiead 
northwauls the wave of scientific lesearch which 
lose in England in Chailes II. ’s reign, and lesulted 
in the establishment of the Scottish school of 
medicine, of which Alexandei Momo was the 
foundei ; he was a man worthy to head even its 
long loll of fame. In this important movement 
the town assisted materially by the foundation, 
in 1738, of the Edinburgh Royal Infinnaiy, the 
joint w’Oik of Momo and Loid Piovost Dium- 
mond. Closely following the scientific came the 
gieat liteiaiy levival which has made the town 
known ovei theworid. Eaily in the 18th centuiy 
lived Allan Ramsay and Robeit Feigusson, the 
foieranneis of Robeit Bums, and then followed 
Robeitson the historian, David Hume and Adam 
Smith, Piofessois Dugald Stew ait and John Plav- 
faii, Sii Hemy Raebuin, and many lessei celebrities, 
such as Henry Mackenzie and Tytler, Loid Hailes 
and Hugh Blah. But liei gieatest liteiaiy period 
was leached when Waltei Scott w r as wnting liis 
novels, and when the Edinbuigh Review w as staited 
by Jefiiey, Sydney Smith, Biougham, and Hoinei, 
and Blaclnuood’s Magazine by the brilliant eotene 
led by John Gibson Lockhait and John Wilson 
( Christopher Noi th ). 

The modem city now spieadb on every side 
lound the steep lidge to which for centimes 
she was confined. Northwauls she has spread 
to the sea, eastwaids she touches the basaltic 
cliffs of Salisbury Ciags (see Arthur's Suat), 
southwaids and westwaids she is cieeping lound 
the base and up the slopes of the pictuiesque 
hills which try to shut her in. But liei most 
lemaikable featuie is the line fonned by the 
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mass of the Castle Rock, continued by the gieat 
houses and spiles of the ridge of the Old Town, 
looking across the valley, in which was once the 
Nor’ Loch, to the noble modem tenace of Princes 
Street. The old historic houses of the Old Town 
have been laigely cleaied away by much-needed 
City Iinpiovement Acts. The New Town is lemi- 
larly laid out ; it contains many handsome streets 


and squares, ornamented with guldens; ami its 
houses aie mostly lofty anil built of fine fiee- 
stone. The subuibs, especially the southern, con- 
tain a great extent of villa-houses, so that the 
town coveis a wide space foi its population. It is 
also especially foitunate in its open spaces and 
public paiks. The Princes Street gaidens occnpy 
the rite of the old Noi’ Loch, at the foot of the 
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Castle Rock ; the range of the Meadows and Links 
— the remains of the once extensive Burgh Muir — 
divides the town proper from the southern suburbs ; 
the old royal hunting-ground attached to Holyrood 
— the Queen’s Park and Arthur’s Seat — is open to 
the citizens ; while on the north the Arboretum has 
been acquired, and on the south Blackford Hill and 
the Braids have been added to the town property 
devoted to recreation. The view obtained from 
the top of either Arthur’s Seat or Blackford Hill 
is a very noble and extensive one ; that from the 
latter eminence is finely described in Scott’s well- 
known verses in Marmion. 

Edinburgh is still in some measure the capital 
of Scotland : it is the seat of the Supreme Courts 
and of some of the departments of government ; in 
it are held the General Assemblies of the Scot-' 
tish churches; and the military headquarters for 
Scotland are also stationed in it. It contains 
the head-offices of the principal Scottish hanks; 
of some of the largest of the Scottish insurance 
companies, which are among the greatest insti- 
tutions of their kind ; and of many other financial 
companies trading in Scotland and even more 
largely in the colonies. It is the centre of much 
of the intellectual life of Scotland, being the home 
of the Royal Society of Edinburgh, of the Royal 
Scottish Academy of Fine Arts, of the Scottish 
Society of Antiquaries, and of many other literary 
and scientific societies. Its leisured class, which is 
a large one, is partly composed of Scottish landed 
proprietors, but much more extensively recruited 
from those who have returned from abroad after 
acquiring affluence ; while the tone of its society is 
in great measure given by the legal bodies which 
practise before its Supreme Courts, and by the staff 
connected with the university. At the head of its 
legal bodies is the Faculty of Advocates or bar- 
risters, which has always included many of the most 
distinguished Scottish writers and politicians ; then 
come the Society of Writers to the Signet, and the 
Solicitors before the Supreme Court. There are also 
important societies of Accountants and Actuaries. 
Since the middle of the 18th century it has been 
celebrated for its physicians and surgeons, many of 
whom have been known for strong character as 
well as scientific knowledge. These and other cir- 
cumstances tend to make Edinburgh very much a 
place of residence, with a large well-to-do popuja- 
tion, a fact shown by its returns to the imperial 
revenue for house duty levied on houses above £20 
rental, which are, after London, probably the 
largest in the kingdom. 

It has been long known for its educational insti- 
tutions, and these draw many inhabitants to the 
city for the benefits they offer. At the head of 
these is, of course, the university, and there are 
besides theological halls connected with the Free, 
United Presbyterian, and other churches, and normal 
schools for training teachers. The High School 
and Academy, and many of its private schools, 
have also attained a high reputation ; but the 
most noteworthy feature perhaps is the exception- 
ally large sum which is annually derived for educa- 
tional purposes from bequests left by citizens. 
These endowments have been largely diverted for 
secondary education during the last twenty years. 
Among the principal is the trust founded by George 
Heriot in Charles I.’s time, which now yields 
£26,000 per annum, applied by the Act of 1SS5 
to the Heriot-Watt Technical College, and to 
the maintenance of a Science and Technical School ; 
the trusts under the charge of the Merchant Com- 
pany of Edinburgh, with an annual income of 
£40,000, applied principally to middle-class educa- 
tion ; and the Fettes endowment-, applied to higher- 
class education on the English model. In Libraries 
(q.v.) Edinburgh is rich, having besides the Uni- 


versity Library, the magnificent collection of over- 
300, 000 volumes belonging to the Faculty of Advo- 
cates, and the valuable library of the Society of 
Writers to the Signet, amounting to nearly 90,000 
volumes ; a free public library was also erected in 
1SS7-89, the building being a gift of Mr Andrew 
Carnegie of Pittsburg, U.S. The city is known for 
its many religious, charitable, and philanthropic 
societies. Perhaps the greatest of these is the 
Royal Infirmary, 1 open to the sick and hurt of all 
countries.’ During the year ending October 1S88 
it relieved over S800 patients, with an annual 
expenditure of over £34,000. It has received within 
the last generation great sums from gifts and 
legacies, and may be almost said to be the ultima 
hcercs of all connected with the city who die with- 
out immediate heirs. It is a necessary adjunct to 
the great medical school, and is considered one of 
the most admirably appointed hospitals in Europe. 

The city ranks as a county in itself, and is under 
the management of a corporation of forty-one 
members, who elect from their number a Lord 
Provost and six magistrates, called bailies. The 
Lord Provost, who serves for three years, takes 
the title of ‘Right Honourable,’ is Lord-lieutenant 
of the city and Admiral of the Firth of Forth, 
and nominates deputy-lieutenants and justices for 
the city. 

Edinburgh, as a residential town, is probably 
tbe most important shopkeeping centre out of 
London ; it is not in any great measure a manu- 
facturing town, its most important industries 
being brewing and publishing. It has long been 
famous for its ale, and the trade has extended 
greatly of late years. Of 1,392,416 barrels of beer 
brewed in Scotland in the year ending 31st March 
1888, 910,509 were produced in Edinburgh ; an ever- 
increasing proportion of this is sent abroad. It 
has been known for its printers since the early 
years of the 16th century, when Walter Chepman, 
under the patronage of James IV., set up the first 
Scottish printing-press. The publishing of books, 
with the subsidiary businesses of printing, book- 
binding, and typefounding, is now a most important 
industry ; the publications of Messrs Black, Black- 
wood, Chambers, Nelson, and numerous other 
firms are well known ; and the book-factories are 
exceptionally large and well appointed. It is also 
a centre for the paper trade, as there are many 
important paper-mills in the immediate neighbour- 
hood. See Book-trade. There are also very 
important distilleries, and large india-rubber manu- 
factories, tanneries, and extensive nurseries for trees 
and shrubs. Edinburgh is a great railway centre, 
and, besides a suburban railway, has both a horse 
and cable system of tramways. 

Edinburgh has many buildings famous in history, 
or important from their architectural merit. The' 
Palace and Abbey of Holyrood (q.v.) are a memorial 
of the old Scottish monarchy ; of the castle, the 
earliest portion, the old Parliament Hall, was 
restored (1S88-89) by the late Mr William Nelson, 
publisher, while tbe Queen Maiy portion contains 
the Scottish regalia; St Giles’ Church, the old 
parish church of Edinburgh, dating most of it 
from the 15tli century, was restored by the late 
Dr William Chambers (q.v.), the work being 
completed in 1SS3 ; the Parliament House, erected 
in 1633 for the Scottish parliament, is now used 
as, the ‘Outer House’ of the Supreme Courts, 
and adorned with many fine portraits and statues 
belonging to the Faculty of Advocates ; John 
Knox’s House is the ‘manse’ used by the great 
Reformer while minister of the town ; the beautiful 
17th-century building of Heriot’s Hospital is now 
used as a technical school. Many of the modern 
buildings are fine. The Episcopal Cathedral of St 
Mary’s, opened in 1S79, is one of the largest 
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churches built in Britain since the Reformation ; 
and many of the other churches are handsome 
buildings. The new Medical Schools and the 
Infirmary occupy a noble range of buildings ; while 
many of the museums and galleries, banks, insur- 
ance-offices, clubs, and public schools are fine build- 
ings, and occupy sites made remarkable by the 
broken nature of the ground on which the city is 
built. Among its many monuments stands.out the 
graceful Gothic spire in memory of Sir Walter Scott. 

Edinburgh had a population in 1831 of 136,548, 
which rose in 1881 to 228,357, and in 1889 was 
estimated at 267,000 ; it contains 41,156 inhabited 
houses, and is divided, for municipal purposes, into 
thirteen wards, with a total constituency in 1888-89 
of 42,971, embracing a large proportion of female 
householders. It is divided into four divisions 
for parliamentary representation, and returns four 
members to parliament. 

See Histories by Maitland (1753) and Arndt (1779 ) ; 
Wilson's Memorials (1848) and Reminiscences (1878); 
Chambers's Traditions (1825); Drummond’s Old Edin- 
burgh (1879) ; It. L. Stevenson’s Edinburgh: Picturesque 
JVotcs ( 1878 ) ; Grant’s Old and New Edinburgh (1S80-82) ; 
and Lees’ St Giles’ (1889). 

The University of Edinburgh, the youngest 
of the Scottish universities, is in a very special 
manner the child of the Reformation. It took its 
origin from the zeal of the Reformers for education, 
inspiring the citizens of Edinburgh to seek after a 
college for their town. In 1561 the town-council 
began to move in the matter, and a few years after 
it obtained from Queen Mary a grant of the 
ruins of the Kirk-of-Field, an old collegiate church ; 
this holding it afterwards extended by buying 
out several of those who had taken possession of 
parts of the grounds of the church. The long civil 
war retarded the project, but in 1582 the town- 
council obtained a charter from King James author- 
ising it to establish a college ; it was at the same 
time empowered to recover a sum of 6000 merks 
Scots, which had been left as far back as 1558 by 
Robert Reid, Bishop of Orkney and Abbot of Kin- 
loss, for the purpose of founding a college in Edin- 
burgh, according to lines laid down by the testator. 
The college was opened in 15S3 in very humble 
buildings, and on a very small scale, its staff con- 
sisting of one regent, Robert Rollock, a young 
scholar brought from the college of St Andrews, 
with one assistant. In 1587 the staff was increased, 
Rollock becoming principal and professor of 
Divinity, with four regents, who each taught all 
the subjects of the curriculum, and conducted 
students through their four years’ course. Such 
the college continued, without much material 
change, until the beginning of the 18th century; 
it was principally a school for training the Scottish 
Presbyterian clergy, although many of the Scottish 
nobility also attended its classes.' In 1708, how- 
ever, under the enlightened guidance of the prin- 
cipal, William Carstares, the regents became pro- 
fessors, teaching but one subject, and a possibility 
was opened up for a great extension of the scope of 
the college. In 1724 a beginning was made of a 
medical faculty, when Alexander Monro became pro- 
fessor of Anatomy; other chairs in the same faculty 
rapidly followed, and with such teachers as Monro, 
Cullen, and Gregory, the fame of the school soon 
rose. The reputation of the university was ex- 
tended when, towards the close of the 18th century, 
Robertson, the distinguished historian, became 
principal, and Dugald Stewart and John Playfair 
drew students in crowds to its arts classes. During 
the 19th century the number of students has gone 
on increasing, and has been greatly augmented of 
late years ; the number matriculating for the year 
1S8S-S9 being 3561, of whom 1967 entered in medi- 
cine, 1014 in arts, 471 in law, and 109 in divinity. 


The great influx of students during Principal 
Robertson’s time rendered an increase of college 
accommodation absolutely necessary, the growth of 
numbers having been met up to this time by build- 
ings erected from time to time by the town-council 
from city funds, or by the generosity of private 
donors. In 1789 the foundation of the present 
university buildings on the South Bridge was laid, 
being begun partly by subscription, but mainly on 
promise of aid from government ; these buildings 
were not completed till 1827, the grants from the 
national treasury being withdrawn during the 
French war. A classical edifice, from designs by 
the elder Adam, it was completed only in 1887 by 
the addition of a dome. Some years ago the greatly 
augmented numbers, especially of the medical 
classes, called for a further increase of buildings, 
and a separate medical school was opened in 1884, 
erected at a cost of £250,000, of which £80,000 was 
supplied by government, the rest by private sub- 
scription. In 18S7-89 a students’ union was built; 
and in 18S9 a college hall was erected at the expense 
of Mr M’Ewan, M.P. for one of the divisions of the 
city. 

From its foundation in 1583 down to 1858 the 
university was entirely controlled by the town- 
council, which in its early days was much guided 
in its choice of teachers by the city clergy. It was 
felt, however, that it had outgrown its original 
constitution, and after a Royal Commission had 
reported, the Universities (Scotland) Act, 1858, 
made the university of Edinburgh a corporation 
‘ consisting of chancellor, rector, principal, pro- 
fessors, registered graduates and alumni, and 
matriculated students.’ Its government was vested 
in a Senates Academicus, subject to the review of’ 
a University Court consisting of eight members, 
appointed partly by the university authorities and 
partly by the town-council of Edinburgh. The 
patronage of the chairs, which, with the exception 
of a small number vested in the crown, had 
remained up to this date with the town-council, 
was transferred to seven curators, four appointed 
by the town-council and three by the University 
Court. The lord rector is elected by under-gradu- 
ates. A Students’ Representative Council was 
founded in 1884 as a means of expressing the 
opinion of the body of students on university 
matter's. Since 1S68 the chancellor, professors, and 
members of the University 'Courts and General 
Councils of Edinburgh and St Andrews Universities 
conjointly elect a member of parliament. 

Among the alumni of the university are numbered 
Goldsmith, Scott, Carlyle, Darwin, and John 
Leyden ; while of its famous principals and pro- 
fessors may be mentioned the names of Carstares 
and Robertson, of M’Laurin, Leslie, Forbes, and 
Charles Bell, of Dugald Stewart, John Playfair, 
Sir William Hamilton, John Wilson, and Thomas 
Chalmers, of the Monros, Gregory, and Cullen, and 
of Christison, Syme, and Simpson. 

Faculties , Degrees . — The university comprises the 
Faculties of Arts, Divinity, Law, and Medicine, 
with 41 chairs, of which 4 belong to the Faculty 
of Divinity, 6 to that of Law, 13 to that of 
Medicine, aird 18 to that of Arts. Attendance is 
compulsory at all classes in the first three faculties 
but candidates for the degree of M.A. are only 
required to attend the lectures of the professors of 
Humanity (Latin), Greek, Mathematics, Logic 
and Metaphysics, Moral Philosophy, Natural Philo- 
sophy, and Rhetoric and English Literature, the 
first six of which chairs, along with that of 
Divinity, were founded in 15S3 -, the chair of 
Celtic Languages and Literature, the most recent, 
was instituted in 18S2. 

The university recognises as qualifying for its 
degrees the lectures of a large bod} - of distinguished 
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extra-mural lecturers ; distinct degrees are granted 
by the Royal Colleges of Physicians (q.v.) and 
Surgeons (q.v.). 

Libraries, Museum, Societies. — The University 
Library originated in a bequest of books made in 
1580 by Clement Little to tlie town and church of 
Edinburgh. . This little library, consisting of about 
300 volumes, was transferred by the town-council 
to the college on its opening. It has gradually 
increased. From 1709 it enjoyed the right of 
receiving every book entered in Stationers’ Hall, 
but a composition of £575 per annum in lieu 
of the privilege was accepted in 1837. The Uni- 
versity Library contains about 150,000 printed 
volumes, and 2000 volumes of MSS. The univer- 
sity also contains subsidiary libraries, such as the 
Theological Library, the Humanity Class Library, 
&c. The Natural History Museum was established 
in 1812, and received a government grant of £200 
per annum. It was in 1854 transferred to the new 
Museum of Science and Art, where it forms a 
Natural History Department, of which the professor 
of Natural History is the regius keeper. The 
Anatomical Museum, now exhibited in a fine hall 
in the new Medical School, was founded by the 
town-couucib and the Senatus Academicus in 1826. 
The Botanical Museum is stationed in the Botanic 
Garden, which is in connection with the university. 
The numerous societies for literary or scientific 
discussion play an important part in the training 
of the students. The Speculative Society was 
founded in 1764, and the Royal Medical in 1737. 
The Scots Law, the Dialectic, the Diagnostic, 
and the Philosophical constitute the Associated 
Societies of the university. Some 100 bursaries or 
exhibitions are awarded to students, and about 80 
scholarships, some of them worth over £100 a year ; 
while for graduates there are ten fellowships, worth 
from £100 to £160 a year. 

Edinburgh Review, the great Whig ‘buff 
and blue ’ quarterly, was started in October 1802 by 
a knot of young men living in the northern capital, 
the principal of whom were Jeffrey, Sydney Smith, 
Horner, and Brougham. So much was secrecy felt 
or believed to be necessary to the success of the 
undertaking, that, according to the account which 
Lord Jeffrey gave to Mr Robert Chambers in 1846, 

‘ the dark divans ’ of the reviewers were held for 
some time ‘in a dingy room of Willison’s print- 
ing-office in Craig’s Close,’ to which each repaired 
alone, and ‘ by back approaches or. different lanes.’ 
Of the first number, 750 copies were printed : the 
demand exceeded this limited supply; 750 more 
were thrown off, and successive editions followed. 
In 1808 the circulation had risen to about 9000, and 
it is believed to have reached its maximum — from 
which it has declined— in 1813, when 12,000 or 
13,000 copies were printed. The pay of contributors 
was at first ten guineas a sheet, but shortly after 
‘ the minimum, ’ says Jeffrey, ‘ was raised to sixteen 
guineas, at which it remained during my reign. 
Two-thirds of the articles were, however, paid much 
higher, averaging, I should think, from twenty to 
twenty-five guineas a sheet on the whole number.’ 
The original publisher was the well-known Con- 
stable, whilst Sydney Smith was editor of the first 
three numbers, liis successors having been Jeffrey 
(1803-29), Macvey Napier (1829-47), Professor 
William Empson (1S47-52), Sir George Cornewall 
Lewis (1852-53), and Henry Reeve, C.B. The in- 
fluence of the Edinburgh Jicvicw in developing and 
strengthening the political convictions of the Whig 
party cannot be overestimated ; but its power was 
even more visible, certainly more immediately pal- 
pable, in literature. Amid the feeble and effete 
periodicals of the day it burst like a bombshell. 
The keenness of criticism, the sharpness of wit, the 
brilliancy of style, the vigour of mind and compre- 


hensiveness of knowledge exhibited by the writers 
excited amazement and fear in the world of letters ; 
and although, in the case of Wordsworth, Southey, 
and other writers' of a certain school, unfairness of 
a flagrant kind was undoubtedly exhibited and 
persevered in, yet impartial justice was, on the 
whole, administered. Since Jeffrey’s day the most 
brilliant contributor was Lord Macaulay. The 
Edinburgh Eevieiv is now published in London. 
See Correspondence of Macvey Napier (1879). 

Edinburghshire, or Midlothian, a Scottish 
county, extending 12 miles along the low southern 
shore of the Firth of Forth. The greatest length 
from east to west is 36 miles ; its greatest breadth, 
24 ; and its area, 367 sq. m. The surface has a 
general southward rise to the Pentlands, culminat- 
ing in Scald Law (1898 feet), and the Moorfoot 
Hills, whose highest point isBlackhope Scar (2136). 
Intermediate eminences are Arthur’s Seat (822), 
Blackford Hill (500), Corstorphine Hill (520), 
Craigloekhart (550), the Braid Hills (698), and the 
Dalmahoy Crags ( 800 ). The streams — Esk, Water 
of Leith, and Almond — all flow to the Forth, with 
the exception of Gala Water, which runs to the 
Tweed. The geology is most interesting, the rocks 
of the Moorfoots being Lower Silurian ; of the 
Pentlands, Upper Silurian and Lower Old Red 
Sandstone, the latter consisting chiefly of volcanic 
rocks ; and of the plains, Carboniferous, with con- 
temporaneous and subsequent or intrusive igneous 
rocks. Coal has been largely mined for nearly three 
centuries ; and ironstone, oil-shale, and fireclay are 
also raised. There are large quarries of sandstone 
at Craigleith (q.v.) and elsewhere. Agriculture is 
highly advanced, though only 57 per cent, of the 
entire area is in cultivation. Near Edinburgh are 
large market-gardens and sewage-meadows ; and on 
the Esk and the Water of Leith there are paper- 
mills. The county returns one member to parlia- 
ment, and contains the parliamentary burghs of 
Edinburgh, Leith, Portobello, and Musselburgh, 
besides the police-burghs of Dalkeith, Bonnyrigg, 
Loanhead, and Penicuik. Pop. (1S01) 122,597; 
(1841) 225,454; (1881) 389,164. Edinburghshire 
possesses four battlefields, Roslin, Pinkie, Carberry 
Hill, and Bullion Green. Among its antiquities 
are the Catstane, the Roman remains of Inveresk 
and Cramond, Roslin Chapel, and the castles of 
Bortlnvick (q.v.), Crichton, Craigmillar, &c. It is 
rich, too, in fine and interesting mansions, described 
in Small’s Castles aiul Mansions of the Lothians 
(2 vols. 1883). 

Edison, Thomas Alya, a notable American 
inventor, was born in Alva, Ohio, 11th February 
1847, but his early years were spent at Port Huron, 
Michigan. Hisfatherwas of Dutch, and his mother 
of Scotch descent ; the latter, having been a teacher, 
gave him what schooling he received. Edison was 
a great reader in his youth, and at the age of twelve 
he became a newsboy on the Grand Trunk Line 
running into Detroit,' and began to experiment in 
chemistry. Gaining the exclusive right of selling 
newspapers on this line, and purchasing some old 
type, with the aid of four assistants he printed and 
issued the Grand Trunk Herald, the first newspaper- 
printed in a railway train. A station-master, in 
gratitude for his having saved his child from the 
front of an advancing train, taught him telegraphy, 
in which he had previously been greatly interested ; 
and thenceforward he concentrated the energies of 
a very versatile mind chiefly upon electrical studies. 
He invented an automatic repeater, by means of 
which messages could be sent from one wire to 
anotlier without the intervention of the operator. 
His system of duplex telegraphy was perfected while 
a’telegraph operator in Boston, but was not entirely 
successful until 1S72. In 1S71 he became superin- 
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tendent of the New York Gold and Stock Company, 
and here invented the printing-telegraph for gold 
and stock quotations, for the manufacture of which 
he established a workshop at Newark, N. J. , continu- 
ing there till his removal to Menlo Park, N. J., in 
187G. His inventive faculties now getting full play, 
he took out over fifty patents in connection with 
improvements in telegraphy, including the duplex, 
quadruples, and sextuple* system ; the carbon 
telephone transmitter ; microtasnieter ; aerophone, 
for amplifying sound ; the megaphone, for magnify- 
ing sound. From thence also emanated his inven- 
tions of the phonograph, and of a form of telephone, 
and the.practical adaptation of the electric light for 
purposes of illumination. In December 1879 he 
gave an exhibition of a very complete system of 
electric lighting at Menlo Park, when the electric 
light was successfully subdivided for the first time. 
In 1882 he came to New York to superintend its 
adoption. The ‘ Edison Electric Light Company ’ 
was started there in 1878. In 1888 he brought out 
a greatly improved Phonograph (q.v.). He has 
received the degree of Ph.D. from Union College, 
ami is a chevalier of the Legion of Honour. 

Edmonton, a large suburban village of Middle- 
sex, 10.1 miles NNE. of Liverpool Street Station, 
London. Lamb spent his last years here, and is 
buried in the churchyard ; and here, too, is the 
1 Bell,’ where John Gilpin did not dine. Pop. of 
parish (1851) 9708 ; ( 1881) 23,463. 

EdinontOll, a town on the North Saskatchewan 
River (navigable thither from Lake Winnipeg), dis- 
trict of Alberta, North-west Territories of Canada. 
Seams of lignite coal outcrop here, and have been 
utilised. There is communication by means of 
traders’ carts with Calgary on the Canadian Pacific 
Railway. The projected Saskatchewan branch 
railway would 'tap this district. 

Edmund, for his bravery surnamed Ironside, 
king of the English for seven months of 1016, was 
son of Ethelred the Unready, and half-brother 
of Edward the Confessor, and is said to have been 
born in 981. He was chosen king by the Londoners 
on his father’s death (April 1016), while Canute 
was chosen king at Southampton by the Witon 
generally. Edmund threw himself into the struggle 
with characteristic energy, hastily levied an army in 
the western shires, and defeated Canute, first at Pen 
(Selwood), in Somersetshire, and again at Sherston, 
in Wiltshire, after a desperately fought battle, 
which the king’s gigantic strength and courage did 
much to win. He next raised the siege of London, 
crossed the Thames at Brentford, and again routed 
the Danes. Levying a fresh army, he followed 
them into Kent, and defeated them at Otford 
— his last victory. At Assanddn (Ashington, in 
Essex), after a desperate battle that raged all day, 
he was defeated, and, says the Chronicle, * all the 
flower of the English race ’ perished. This disaster 
compelled him to a compromise with his adversaries. 
An arrangement was entered into in a conference 
held on Olney, an island in the Severn, by which 
England was divided between the two kings, 
Canute obtaining possession of Mercia and North- 
umbria, while all the south and the headship fell to 
the share of Edmund. It was also agreed that on 
the death of either, the survivor was to succeed 
him. A few weeks after this agreement Edmund 
died, November 30, 1016, it has often been asserted 
through foul play, hut Mr Freeman’s conclusion is 
that this was not the ease. 

Edmund. St, the last king of the East 
Angles, was bom in S41, and reigned fiom S35 to 
S70. The son of King Alkmund of Saxony, he was 
adopted by Ofl'a, king of the East Angles, as his 
heir. Scarcely anything is recorded of his reign 
until the Danish invasion of 866-870. The accounts 


of these years in the chroniclers are discrepant ; but 
it would seem that, after his men had been defeated 
by the Danes, he conceived that the welfare of his 
people would he best furthered if he sacrificed him- 
self to his enemies. At all events, he was seized by 
the Danes, and slain because be refused to abjui’e 
bis faith. Thirty-three years after his death Iris 
remains were translated from Hoxne to the church 
of Bury St Edmunds. ' . 

Edmund, St. Edmund Rich, Archbishop of 
Canterbury, was bom at Abingdon in the end of 
the 12th century. Whilst still a child he devoted 
himself to the service of the Virgin, and all his life 
long practised with unaffected devotion the austeri- 
ties of the ascetic spirit in which his mother had 
early trained him. His time was spent between 
Oxford and Paris, at first as a student, and after- 
wards as a teacher. He also acquired fame as a 
preacher, and was commissioned by the pope to 
preach the sixth crusade throughout England, about 
the year 1227. Six years later, at the instance of 
Pope Gregory IX., he was appointed Archbishop of 
Canterbury, and received consecration on 2d April 
1234. He attached. Vrnmelf closely to the. national 
party, whose spokesman he became in their remon- 
strances with the king (Henry III.), even threaten- 
ing him with excommunication if he did not dismiss 
his foreign favourites and exclude foreigners from 
positions of trust in the realm. But he was by no 
means a prelate of the hold, aggressive type ; on 
the contrary, his gentleness and kindness of disposi- 
tion, together with his self-denying generosity and 
personal purity, would seem to have put him out of 
joint with his age and tirrre. At anyrate, Henry 
III. adroitly managed to nullify Edmund’s power 
and authority by a resident papal legate ; and 
against their combined influence the saintly arch- 
bishop was unable to stand: Accordingly he 
retired, in 1240, to the abbey of Pontigny, in France, 
where Stephen Langton and Thomas Becket before 
him had likewise found refuge. He died in the 
same year, on 16th November, at Soisy. 

Edmund the Magnificent, king of the Eng- 
lish from 940 to 946, was horn probably about 922. 
The early year s of his reign were spent in an attempt 
to subdue the north of England to his rule, which 
occasioned a revolt ; this, however, he succeeded in 
putting down, and then lie proceeded to conquer 
Mercia and the five towns of the Danish confeder- 
acy, in 941 or 944, and also Cumbria, which lie 
intrusted to Malcolm of Scotland, on condition j 
that he should he 1 his fellow- worker by sea and * 
land.’ Edmund was slain by an outlaw at Puckle- 
churclr, Gloucestershire, on 26tli May 946. 

Edmunds, George Franklin, senator, born 
in Richmond, Vermont, in 182S, sat in the state 
legislature in 1854-59, in tlie state senate in 1S61-G2, 
and from I8G6 in the United States senate, of winch 
he was president pro tempore after Mr Arthur 
became president of the United States. Here he 
took an active part in the prosecution of President 
Johnson, served on many important committees, 
and was author of the ‘Edmunds Act’ (18S2) for 
the suppression of polygamy in Utah, as well as of 
a similar act passed in' 1887. 


Edom (Heb., ‘red’) is given in Genesis ns the 
surname of Esau (q.v.), who, after leaving bis 
father’s bouse, went with his family to ‘Mount 
Seir,’ which he took from its earlier inhabitants, 
the troglodyte Horites. The name Seir or Edom 
was applied to the whole country extending from 
tlie Dead Sea southwards to the Gulf of Afcabah, 
and hounded on the IV. by the wilderness of 
Paran, and on tlie N. and NE. by the wilderness 
of Sin and the land of Moab. It was about 100 
miles long from north to south. The mountains 
of Edom are steep, bare masses of chalk and 



EDRIOPHTHALMATA 


EDUCATION 


porphyry, ‘ far from the fat places of the earth and 
from the den- of heaven above,’ where men could 
only ‘live by the sword’ — i.e. by robbery and the 
chase (Gen. xxvii. 39, 40) ; but from the mountains 
(now called Esh-sbera) lying east of the Arabah 
(Wady Mousa), and their northern continuation 
Jebal, stretched a plateau favourable to vine- 
growing and tillage. On this side of the country 
lay the chief town, Sela, on the eastern slope of 
Mount Hor (4320 feet), the highest peak of Mount 
Seir, and also the other towns Maon (now Maan), 
■Bozrali (now Buseirah), Punon, and the seaports 
Elatli and Ezion-geber on the Gulf of Akabali. The 
road taken by pilgrims from Damascus to Mecca 
passes through Maan, and doubtless the same route 
was taken in ancient times by the caravans from the 
Gulf of Akabali and Central Arabia to Damascus 
and the Euphrates, which developed the trade of 
Elatli, Selah, and Bozrali. The Edomites were 
recognised by the Israelites as a closely-connected 
race, who had attained to settled life and inde- 
pendence before them. Their religion was poly- 
theism. Josephus’s reference to an Edomite idol, 
Kozc, is confirmed by the discovery of the name of 
an Edomite king, Kaus-malaka ( ‘ Kaus is king ’ ), 
on an inscription of Tiglathpileser. The Book of 
Numbers relates that the refusal of the Edomites 
to allow the Israelites to cross their land obliged 
the latter' to make a toilsome journey round the 
whole country to the Promised Land. The Edom- 
ites were conquered _ by Saul and subdued by 
David, and were subject to Judah till the reign 
of Joram. Again conquered by Aniaziah and 
Uzziali, they regained their independence under 
Ahaz. After the fall of the kingdom of Judah, 
they became masters of Hebron (in A southern Pales- 
tine ; but, after being defeated by Judas Macca- 
b;eus about 163-164 B.C., they were completely 
subdued by John Ilyrcanus about 126, and com- 
pelled to be circumcised. From about 300 b.C. 
the eastern part, with the capital Selah (Petra), 
had been in the hands of the Nabatheans, and from' 
the time of John Ilyrcanus the western part 
(Idumcea) was held by Jewish governors, one 
of whom, Antipater, through the favour of the 
Roman emperor, became procurator of all Judrea 
in 47 b.C. His son, Herod the Great (q.v. ), 
founded the last Jewish dynasty. After the 
destruction of Jerusalem (70 A.D.) the country 
was merged in Arabia . Petrrea, and the name of 
Idumaja disappears from history. See Petra. 

See Laborde and Linant, Voyage tie VArabie Petree 
(Paris, 1830); vol. ii. of Lord Lindsay’s Letters on 
Egypt, Edom, and the Holy Land (3d ed. Lond. 1839); 
vol. iii. of D. Roberts and G. Croly’s The Holy Land, 
Syria, Idumcea, Ac. (Lond. 1849); Palmer, The Desert 
of the Exodus (Lond. 1871); voL i. of De Luynes’s 
Voyayc tl' Exploration a la Mer Morlc, a Petra, Ac. 
(Paris, 1874). 

EclriopIltliaIniata(Gr., ‘ sessile-eyed’), a sec- 
tion of higher crustaceans, including the simpler 
and more primitive forms, in which the eyes are 
sessile, not stalked. The title includes the Amphi- 
pods (e.g. sandhopper), the Isopods' (e.g. wood- 
louse), and is equivalent to Artlirostraca. See 
Crustacea. 

Edrisi (whose full name is Abu-’Abdallah 
Moh AHMED Esh-SherIf El-EdrisI), one of the 
most eminent Arabic geographers, was bora at 
Ceuta in 1100. He belonged to the princely family 
of the Hammfldis of Malaga, and traced his pedi- 
gree up to Fatima, the daughter of the Prophet 
Mohammed. Tradition avers that he studied at 
Cordova, and in youth he certainly travelled in 
Spain, Barbary, and Asia Minor. He their settled 
at the court of the enlightened king of Sicily, Roger 
II., who covered him with honour. Edrisi made 
the king a silver map of the world and a celestial 


sphere, and Roger invited him to write a description 
of the earth founded upon direct observation. For 
this purpose travellers were sent on journeys of 
exploration to many parts, and were directed to assist 
him by. sending their itineraries, their measure- 
ments of longitudes and latitudes, their observa- 
tions and adventures — in short, all they had seen or 
heard on their journeys. The collection of this 
material occupied many years, and Edrisi’s Descrip- 
tion of the World ( Nuzhat-cl-Mushtuk ), or ‘Book 
of Roger,’ as it was also called, was not completed 
till 1154. Unequal in its execution, and better for 
Western than for Eastern lands, it is nevertheless 
a work of the highest value and authority, and 
stands in the very first rank of medieval geo- 
graphies. A mere abstract of it was first edited 
in Arabic, very inaccurately, at Rome in 1592, 
under the mistaken title of Nubian Geography, and 
reprinted in the monastery of Khesruan, in the 
Lebanon, with Syriac characters, in 1597. The first 
published translation was a Latin one, made in 
Paris (1619) by Gabriel Sionita and Johannes 
Esronita, a work teeming with the most absurd 
blunders; and Domenico Macri translated this 
Latin translation into Italian. Rosario Gregorio’s 
Latin version of the portion referring to Sicily was 
published with the text in 1790. Portions of the 
Arabic text, with comments, have been separately 
published ; the chapters relating to Africa and to 
Spain by Hartmann (Gottingen, 1796); those con- 
cerning Syria by Rosenmuller ( 1828 ) ; and those on 
Africa and Spain again (admirably) by Dozy and 
De Goeje (Arab, and French, Leyden, 1866). The 
whole work was done into French, not very satis- 
factorily, from two MSS. in the Bibliotheque 
Nationale, by Amedee Jaubert (Paris, 1836-40), 
but the entire Arabic text has never been edited. 
Edrisi was also the author of a larger geographical 
work, which has apparently been lost, and of a 
treatise on herbs. He died about 1180. 

Education. The word education, though 
etymologically distinguishable from instruction, is 
generally held to signify the teaching, training, 
and discipline by means of which the young are 
prepared for the business and the duties of life. 
The French, word cnseignewcnt, and the German 
die Erzieliung, are commonly used with a similarly 
comprehensive meaning, and are understood to 
extend to the entire school-system, and to include 
primary, secondary, technical, professional, and 
university education. Under the heads PUBLIC 
Schools (English), Technical Schools, and 
Universities specific information will be found 
relating to several branches of this large subject. 

To trace the history of education and of edu- 
cational theories and ideas in past ages would be 
impossible in this article. The student who would 
do this would find in the Republic of Plato, and 
the Cyropcedia and Memorabilia of Xenophon, and 
in the Socratic dialogues generally, a represen- 
tation of the ideal of education which prevailed 
among the Greeks, of the importance attached to 
music and dialectic in the training of the .-esthetic 
and the logical faculties, and to gymnastics and 
the exercises of the lialiestra in the development of 
beauty and strength in the human body. The 
value of oratory as one of the means by which the 
Roman youth might be trained and become quali- 
fied to rule is insisted on by Cicero and Quintilian. 
The trivium and the quadrivium — the seven studies 
of the monastic schools in the middle ages_: gram- 
mar, dialectic, rhetoric, music, arithmetic, geo- 
metry, and astronomy — are mainly interesting to 
a modern student as proofs that the Fathers of 
the church and the schoolmen of the Alexandrian 
and Latin schools were more concerned to secure 
intellectual gymnastic, and formative or dis- 
I ciplinal studies, than those arts and accomplish- 
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ments which had a more obviously practical use. 
For the churchman the discipline of the seven 
liberal arts just enumerated constituted his main 
professional equipment. For the knight and the 
squire it was deemed necessary to add to some 
knowledge of these arts the discipline of hunting, 
riding, swimming, boxing, hawking, and shooting 
with the bow. But for both, the ideal education of 
tlie middle ages was rather that of a training which 
should develop the best powers and faculties of the 
individual, than of discipline consciously directed 
towards material ends, or towards industrial or pro- 
fessional success. The Revival of learning and the 
Reformation (see Renaissance) had the effect of 
enlarging, though not of materially modifying, the 
conception of a liberal education which had prevailed 
from the 4th to the 15th century. A reference under 
their several titles to the great names which have 
been associated with speculation or with practical 
experiment in the domain of education will enable 
a reader to trace the growth of the ideas by which 
successive generations have been dominated, and 
out of which modern conceptions of the aim and 
work of the schoolmaster have been slowly formed. 
The names of Erasmus, Colet, Ascham, Luther, 
Melanclithon, De Feltre, Sturm, Raticli, Bauer, 
Comenius, Montaigne, Locke, Milton, the Port- 
Royalists, Rousseau, Jacotot, Basedow, Rosmini, 
J. P. Richter, Pestalozzi, and F rebel furnish a 
catena of authorities, each of whom represents vividly 
some one phase of thought, or some one form of 
fruitful experiment in regard to the art or science 
of education. For historical and critical memoirs 
of this branch of the subject, and for careful dis- 
cussions on the relative value of the principles 
with which these eminent names are severally 
identified, the reader must be referred to the list 
of books at the conclusion of this article. 

United States.— In modem times, those 
countries in both the Old and the New World 
which are governed by constitutions of compara- 
tively recent date possess systems of public in- 
struction more symmetrical and capable of easier 
description than the educational systems which 
prevail in Great Britain. In the United States of 
America there is no national system, no centralised 
control over public education ; each state having 
its own system, making its own specific appropria- 
tion of money to schools and colleges, and appoint- 
ing its own officers. Yet from the early colonisation 
in New England and in the southern states each 
state lias recognised the duty of making public 
provision for the education of its youth. Except 
m seventeen of the older states the Federal law 
requires the appropriation of one-sixteenth part of 
the land for; purposes of education. In the case 
of many of the new states the property thus pro- 
vided has been sold to defray the cost of erecting 
school-buildings; and in none does the provision 
suffice to render taxation unnecessary. In all the 
states education in the primary schools (from six 
yearn to ten) and the ‘grammar-schools’ (from ten 
to fourteen) is gratuitous, and in some, though not 
in all, education in high schools, including a course 
adapted to scholars from fourteen to eighteen, is 
also gratuitously provided. Compulsory attend- 
ance^ enjoined by the law in many of tlie states, 
but is not uniformly enforced. The great cities, 
and many of the counties or subdivisions of the 
states form district administrative units for educa- 
tional purposes, make their own regulations and 
appropriations of money, and appoint their own 
officers independently of the state bureau. There is 
no general system of training or recognised national 
standard of qualification for teachers ; each state, 
city, or educational body grants its own diplomas ; 
and in some cases, though not in all, furnishes a 
■ normal school for the training of teachers. Such 


special training, however, is not generally regarded 
as indispensable, and whatever normal preparation 
is afforded is chiefly offered to women, who form 
the staple of the teaching staff' in the primary 
and grammar schools. The head-masters of such 
schools, and the teachers and professors in high 
schools, have not generally been in normal semi- 
naries, but have acquired their qualifications in 
colleges and universities. The lack of a complete 
normal system is partly supplied by teachers’ 
‘institutes,’ or special gatherings for the discussion 
of principles and methods, held under the super- 
vision of the school superintendent or principal 
officials. The periods during which schools are 
required to he open vary in different states ; hut in 
many cases the state law is satisfied with the pro- 
vision of instruction for six months, and even for 
three or four months, in the year. In all the great 
cities, school-houses, handsomely built' and amply 
provided with educational appliances, are to be 
found ; and a keen popular interest in the efficiency 
of the schools is everywhere exhibited. The course 
of instruction does not materially differ, age for age, 
from that prescribed in England, hut it accentuates 
the importance of drawing, of what may he called 
‘oral composition’ and other exercises in the free 
use of language, and of the history and constitution 
of the United States. Infant schools for child icn 
under seven are very -rare. The ‘kindergarten’ 
system for the younger children in the primary 
schools, and manual instruction for older scholars, 
have recently been introduced into the general 
school-system of Boston, Philadelphia, and a few 
large towns, hut form no necessary part of tlie 
course of instruction in the states generally, and 
are notably absent in the schools of New 'York 
city, Chicago, and many places of importance. 
The curriculum of instruction in the high schools, 
though not omitting the studies of Latin and 
Greek, gives greater prominence to modern lan- 
guages and physical science than the course of 
study in corresponding schools in, England. 

Canada. — Tlie relation of the provinces of Canada 
to the Dominion parliament is very nearly analo- 
gous to that of the states of the American Union to 
the Federal government. Each province has its own 
educational laws and its own department of public 
instruction. The schools of Nova Scotia, British 
Columbia, Manitoba, New Brunswick, and Ontario 
are free ; but in Quebec there is a school-tax levied 
on parents for all children of school age. Through- 
out the whole continent of North America tlieie 
are many schools maintained by religious bodies or 
by private enterprise and receiving no aid from tlie 
state. There is no general law which affects the 
freedom of teaching, or requires any proof of edu- 
cational qualification for persons who act as school- 
teachers. 

Australasia.— In each of the Australian colonies 
and in New Zealand, liberal provision is made for 
public education. The universities of Melbourne 
and Adelaide have received large private gifts as 
well as public subsidies ; and colleges belonging 
to the various religious denominations have been 
affiliated to them. An effective system of public 
elementary schools has also been established. Dr 
R. "W. Dale, who in 18SS visited those colonies, re- 
ports that in New South "Wales regulations are in 
iorce providing that a public school may he estab- 
lished wherever a regular attendance of twenty 
children between the ages of six and fourteen can 
be guaranteed. Free railway passes are granted to 
children living in country districts to enable them 
to reach the school nearest to their homes. The 
administration of the public schools and training- 
colleges, and the appointment and dismissal of 
teachers, are in the hands of the Department of 
Education, presided over by a responsible minister. 
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Local Authorities, called in New South Wales 
Public School Boards, and in Victoria, South Aus- 
tralia, and Tasmania, Boards of Advice share in the 
management of schools, but have considerably less 
influence than the school boards of Great Britain. 
No aid is given to private or denominational 
schools. Elementary education is free in Victoria ; 
but fees are paid by parents for instruction in such 
‘extra subjects’ as book-keeping, French, men- 
suration, drawing, and history. In New South 
Wales and in South Australia fees are generally 
paid. The colony of New Zealand is divided into 
educational districts, over each of which there is 
a presiding board, elected annually by the rate- 
payers, and possessing considerable powers both in 
regard to the establishment and the control of 
schools. The Colonial Treasury grants to each 
board £3, 15s. for each • child "in daily average 
attendance, and a further sum for scholarships. 
In the boards are also vested the rents and profits 
from property or endowments for education, all 
donations and subscriptions given for the same 
purpose, and all fees paid for higher education. 
Ordinary elementary education is free. In all the 
Australian colonies; with the exception of Western 
Australia, the teachers are employed by the state, 
not by local managers. In Victoria, and to a slight 
extent in South Australia, the principle of * pay- 
ment by results ’ is recognised, but generally the 
salaries of teachers are regulated by the grade in 
which they are placed. Very liberal provision is 
made by way of scholarships for encouraging 
scholars of promise to enter higher schools. 

British India. — Education in this great depend- 
ency is carried on by means of two classes of 
institutions— private and public. A public institu- 
tion is defined to be ‘a school or college in which 
the course of study conforms to the standard pre- 
scribed by the Department of Public Instruction or 
. by the university, and which is either inspected by 
the department, or regularly presents pupils at the 
public examinations held by the department or by 
the university.’ Schools or colleges not falling 
within this definition are called private. The 
returns for 1886 show that the educational institu- 
tions of all kinds numbered 127,116, and the pupils 
in them 3,343,544. Though these numbers re- 
present a considerable increase on those of the 
previous decade, it is officially computed that only 
one child in ten of school age is actually under 
instruction. The explanation of this fact is to be 
found in the extreme backwardness of girls’ educa- 
tion ; for while less than two per cent, of female 
children of school age are to be found in the schools, 
nearly one-fifth of the whole number of boys of that 
age are under instruction in some form or other. 
The public provision consists of institutions of three 
classes— primary schools, which are designed to 
meet the wants of 94 per cent, of the population ; 
secondary schools, in which advanced instruction is 
given in English as well as in the vernacular, and 
which are supposed to be suited for little more than 
5 per cent, of the community ; and colleges, which 
give a liberal or professional education, available 
for about 4 per cent, of' the population. The 
attendance in the primary schools amounted in 
1881 to 2,881,934. Of these, about one-seventh 
were in private schools, and scarcely- one-twenty* 
fourth were girls. In attendance at the 4160 
secondary schools were 404, 1S9 boys and 24,904 girls, 
the proportion here being about 16 to 1 . There are 
1 14 colleges in India, attended by 11,501 students. 
The total expenditure on all these was 252 lakhs 
of rupees, of which the government contributed SO, 
local and municipal bodies 4S, and the general 
public, in the form of fees or otherwise, 112. All 
schools receiving aid are inspected by government 
officers. Hitherto these officers have been English- 


men of the same rank as the professors of colleges 
and the heads of secondary schools, but the govern- 
ment proposes for the future to avail itself more 
largely of native officers in the ordinary inspection 
of primary schools. Technical and manual training 
wifi, for the future, be more directly encouraged 
in these schools. The rule on .which the Indian 
government has always been guided is to avoid 
entering into competition with private enterprise, 
to retire from the field of direct instruction wher- 
ever that field could otherwise be well occupied, 
and to help as far as possible, by reasonable sub- 
ventions, the operations of independent institu- 
tions. It has been the avowed intention also of 
the government to restrict gradually its own direct 
official action to the maintenance of a few schools in 
which the system of instruction and discipline shall 
afford a standard for the emulation of private or 
aided schools in the neighbourhood. In a com- 
munity such as India, untrained to self-help, it will 
probably be long ere this ideal policy is carried 
into full effect. There, even more than in Europe, 
state-aid, though stimulating local effort in certain 
favoured conditions, is accepted in too many places 
as a substitute for such effort, and serves to dis- 
courage private enterprise and initiative. 

France. — In France there is now a very com- 
pletely organised system of instruction, superietire, 
secondairc, ct primaire, under the supervision of the 
Minister of Public Instruction, the schools being 
all visited and examined by state officers. The pro- 
fessors in the universities are remunerated by the 
state. The Lycics or secondary schools also receive 
large subventions from the state, those of Paris 
and Versailles being considered rather higher in 
rank, and having a better paid staff' of professors 
and teachers, than those of the provinces. Colleges 
are establishments for intermediate education, main- 
tained at the charge of the local municipalities, but 
without any aid from the central government, except 
the occasional endowment of special chairs and the 
partial payment of a few professors. Primary 
instruction is everywhere throughout France gra- 
tuitous. The provision consists of (coles normalcs, 
(coles pn'maircs, suptricurcs ct (lementaires, chesses 
cnfantincs, and c coles maternelles. Except the 
normal schools, which are mainly supported by the 
central government, all the primary schools are 
dependent for the principal part of their support on 
local bodies. By the law of 18S1 each commune 
is bound to furnish ( 1 ) one-fifth part of the net 
revenue ; (2) the sum derived from a special school- 
tax. In case of the insufficiency of the amount, 
the department in which the commune is situated 
adds to its resources a further sum derived from a 
departmental tax of four centimes ; and when, 
as it often happens, these resources prove to be 
inadequate, the state adds a subvention complCmcn- 
tairc in the form of augmentation to the salaries 
of teachers, proportioned partly to the rank of the 
diplomas of qualification which they severally 
hold. In 18S6 there were in France 3,453,071 
children in public schools thus supported, and 
1,067,857 in schools under the private management of 
religious bodies or voluntary teachers and societies. 

It was the opinion of Mr Matthew Arnold (see his 
report on ‘ Schools and Universities on the Con- 
tinent’) that the superiority of France oyer 
England was in regard to secondary instruction 
very marked ; but that the primary schools were 
not so good, and the scholars, age for age, not so 
advanced as in Great Britain. 

Germany. — The organisation of German element- 
ary education in its present form may be said to 
have commenced with the Prussian Code of Regula- . 
tions of October 1854. Mr C. C. Perry, who made 
a report to the English Education Department 
and to the Royal Commission in 1SS7, is one of the 
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best English authorities on this subject, anil he 
points out in detail the manner in which this code 
lias been subsequently modified and enlarged by 
the Falk Laws of 1872. He explains further that 
the elementary schools are divided into (1) those 
with three or more classes ; (2) schools with two 
teachers; and (3) schools with one teacher, either 
with one class or half-day schools. Eighty is 
recognised as the maximum number of scholars 
under one teacher, even under the most unfavour- 
able conditions. In Prussia, Wurtemberg, and 
Oldenburg the Classification of the scholars is 
mainly by age. The lioms of instruction are in the 
lowest division 22 per week, in the middle division 
28, and in the upper from 30 to 32. The middle 
school, which was created by Falk’s regulations, is 
specially adapted to commercial requirements. Its 
syllabus of instruction includes the elements of 
science and at least one modern language, and its 
course of instruction may extend to agriculture, 
manufactures, mining, or navigation, to suit 
the industrial requirements of different districts. 
Teachers in such schools must have received a 
diploma of special qualification for this higher 
work. All the schools are under the supervision of 
the thirty-six government districts of Prussia. In 
Saxony, elementary schools are divided into 
primary, middle, and higher. They also include 
Fortbildungsschvlcn, which are held in the even- 
ings or on Sundays, and are designed to take up 
and carry forward the work of the elementary 
school. Throughout Germany these 1 continuation 
schools,’ the need of which is so seriously felt in 
England, form an important element in the national 
provision for instruction. The compulsory laws as 
to ordinary school attendance are enforced from the 
age of six to that of fourteen, but generally, if a 
child at fourteen fails to reach the proper standard, 
he may be compelled to attend either another year at 
the day-school, or at a supplementary school in the 
evening or on Sunday. Among so 'disciplinable a 
people as the Germans, who have now been for 
several generations accustomed to regard the legal 
obligation of school attendance as a settled prin- 
ciple, the enforcement of the law creates little or 
no difficulty. Fines, however, are imposed, and 
the agency of the police is called into requisition to 
force the child ot a negligent parent to attend 
school. In Prussia, Saxony, and Bavaria the pay- 
ment of school-fees is the rule ; free schools are the 
exception. The popular school in these countries 
is a municipal affair ; it is maintained, so far as it 
is not self-supporting, out of municipal resources 
and municipal taxes. The proportion of scholar's 
in schools of different classes may be judged of 
from the fact that of 158,412 scholars in the public 
schools of Berlin, 8627 were in gymnasicn or classi- 
cal schools ; 5552 in rcal-ggmnasicn, or first-class 
modern schools; about 10,000 in other middle 
schools of various kinds ; and 132,889 in gcmcindc- 
schnlcn, or communal schools. In the kingdom of 
Saxony 5481 were in attendance at gymncisicn, 
278S in rcal-ggmnasicn, and -3057 in rcal-schulen ; 
about 600,000 in the popular schools, and 1S92 in 
continuation schools. Air M. Arnold, in his in- 
teresting parliamentary paper ‘ On Certain Points 
connected with Elementary Education in Germany, 
Switzerland, and France’ (1886), speaks strongly 
in favour of the German schools, and contrasts 
them and their work favourably with those of 
England. Training schools and colleges are more 
numerous than in Great Britain. The course lasts 
either two or three years ; but students are received 
at seventeen in Prussia, and at sixteen in Bavaria, 
Baden, and Hesse-Darmstadt. Although the neces- 
sary' examination for professional certificates is not 
always limited in Germany to those who have been 
students in training-colleges, there is probably no 


country in Europe, except Switzerland, in which so 
large a proportion of the public teachers have been 
trained with a view to their special employment. 

Holland and Belgium.— In both Holland and' 
Belgium there is also a generous state provision for 
primary education, although there is no enforced 
attendance ; but in the former country, out of half 
a million of scholar's, 134,172, or rather more than 
one-third, are in schools under private management 
which receive no aid from public funds. In Belgium 
the communal schools provided by law are attended 
by 429,724 scholars, while in other schools— chiefly 
those maintained by the church, and instructed 
by the members of religious orders — no less than 
170,725 are to be found. The communes are 
empowered under certain regulations to recognise 
anti to aid the Catholic schools. 

Throughout Germany, Italy, and Switzerland 
the proportion of scholars in the public schools 
is much larger since religious instruction is in 
different degrees recognised, and the co-operation 
of the clergy, both Catholic and Protestant, is 
under certain conditions invited in the manage- 
ment of the schools. 

Fees and Gratuitous Education in Europe.— 
The Royal Commissioners of Education, whose 
Report (1888) contains a large number of details 
respecting the systems and educational resources of 
foreign countries, thus summarise the general evi- 
dence respecting fees and gratuitous education: 
‘In France, Norway, Sweden, Geneva, Neuchfitel, 
Yaud, Ticino, and Zurich education is free. In 
Austria it is free, except in Bohemia, Moravia, and 
Silesia. In Italy it is free, but in some communes 
an entrance-fee is charged of from 2s. 8d. to 8s. 4d. 
In Bavaria education is generally free ; some 
communes charge 2s. 6d. per head per year. In 
Belgium, 499,699 scholars are free; 89,105 pay fees. 
In Hungaiy, parents pay 3s. 8d. a year. In Prussia, 
by the constitution the schools should be free, hut 
the practice varies. "When fees are charged they 
cover 12 per cent, of the cost. In Berne the schools 
are generally free, but Is. 8d. a year may he 
charged. In Holland there is a mixed system ; 
some schools are free, in some fees are charged. 
In 'Wurtemberg the schools are rarely free. In the 
country' the fees are 2s. a year ; in the laiger towns 
they go up to 3s. 6d. a year. In Saxony there are 
fees ranging in the country districts from fd. to 1 Jd. 
per week ; in towns from 12s. to 25s. or 36s. a year, 
according to place or grade of school. In Dresden 
the elementary school-fees are 24d. to 3J(1. a 
week.’ 

England and AY ales.— In marked contrast to 
the symmetrical and comparatively recent and 
complete schemes of public instruction in force in 
other countries, is the system — if so it may he 
called — by which provision is made for education in 
England. It is very characteristic of the country, 
of its genius, its traditions, its history, and the 
idiosyncracies of its people, that many of its most 
cherished institutions are the result of growth 
rather than of manufacture, have not been con- 
sciously predetermined by legislatoi-s or by theo- 
rists, but have shaped themselves by'. a process oi 
slow evolution to suit the changed circumstances 
and needs of successive generations. This fact 
renders a summary description of English primary 
and secondary' education difficult, if not impossible, 
and obliges the student of the subject to make a 
further glance backward into history' than would he 
necessary in the pursuit of similar researches in any 
other country in Europe. ' . . 

Before the Reformation, there were, with .tlie 
exception of the universities, very few institutions 
which could be called public, for the advancement 
of learning. The monasteries had been for centuries 
the only seminaries in which the sons of gentlemen 
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were able to obtain instruction. But here and there, 
grammar-schools had been founded as chantries or 
. choristers’ schools, or were otherwise connected with 
ecclesiastical establishments. Before the time of 
. Henry VII. , sixteen such schools had been founded, 
the most notable of which were Carlisle {temp. 
William II.), Salisbury (1319), Winchester ( 1387 ), 
Sevenoaks (1432), Eton (1441), Magdalen School, 
Oxford (14S0), and Rotherham {temp. Edward IV.). 
The Tudor period witnessed a very large increase in 
the number. The revival of learning, and the 
increased mental activity of which the Reformation 
was the expression, produced a widely spread de- 
mand for the means of instruction ; and the dissolu- 
tion of the monasteries furnished in many cases the 
resources by which the new grammar-schools were 
erected and permanently endowed. During Henry 
VII. ’s. reign, sixteen new foundations were added 
to the list,- including Hull, Reading, Lancaster, 
Macclesfield, Enfield, and Plymouth ; but all of 
tiiese were rather slenderly endowed. His suc- 
cessor’s reign (1509-1547) witnessed the establish- 
ment of no less than sixty-three new foundation 
schools, of which Wimborne ( 1509 ), St Paul’s, 
London (1510), Pocldington (1514), Burton (1519), 
Taunton (1522), Manchester (1525), Bosworth 
(1539), Gloucester (1540), Canterbury (1541), Dur- 
ham ( 1541 ), Warwick ( 1545 ), Hemsworth and York 
( 1546), and Ipswich are among the most important. 
In the short six yearn’ reign of Edward VI., fifty 
new schools were added to the list, and among them 
the well-known foundations of Norwich (1547), 
Skipton (1548), Ilminster (1549), Sherborne (1550), 
Shrewsbury (1551), Louth (1551), Sedbergh (1551), 
King Edward’s School at Birmingham (1552), 
Leeds (1552), Stratford. ( 1553), Giggleswick (1553), 
Christ’s Hospital (1553), and Tonbridge in the 
same year. Even in Mary’s time nineteen new 
grammar-schools were founded, including Boston 
(1555), Ripon (1555), Hampton (1556), Repton 
(1556),' Oundle (1556), St Peter’s, York (1557), 
and Brentwood (1558). During the long reign of 
Elizabeth, one hundred and thirty-eight further 
additions were made to the number, and among 
them are comprised Westminster (1560), Bristol 
(1561), Merchant Taylors, London (1561), Felstead 
(1564), Highgate (1565), Harpur’s great foundation 
at Bedford (1566), Richmond, Yorkshire (1567), 
Rugby (1567), Harrow (1571), Faversham (1576), 
St Bees (1583), Colchester (1584), Halifax (1585), 
Cheltenham (1586), Uppingham (1587), Wakefield 
(1592), and Aldenham (1599)., Eighty-three other 
endowed schools were founded in the reign of James 
I., and fifty-nine in the time of Charles I. A few 
of these, such as Sheffield (1604), the Charter- 
house (1611), Monmouth (1615), Dulwich (1619), 
Chigwell (1629), Exeter (1629), and Tavistock 
(1649), are still prominent; but otherwise it may 
be said that in the 17th century, the grammar- 
schools were poorly endowed and historically in- 
significant. One uniform purpose, however, is 
manifest in the testaments, the deeds of gift, the 
statutes and ordinances by which the character and 
subsequent career of these schools were intended by 
their founders to be fashioned. It is to encourage 
the. pursuit of a liberal education, founded on the 
' ancient languages of Greece and Rome — then the 
only studies which had been so far formulated and 
systematised ns to possess a disciplinal character. 
It is generally stipulated in the instrument of 
foundation that the master shall be a learned man, 
apt and godly, qualified to instruct in good letters 
and good manners, and that he shall receive as his 
pupils children of all ranks. 

The period of the Civil War was unfavourable 
to educational enterprise ; and when that period 
ended, new facts, thoughts, and experiences had come 
into prominence, and new views as to the purpose 
170 • 


of education, and as to the mode by which that 
object was to be attained. The Act of Uniformity 
and the secession of the Nonconformist clergy 
brought home to men’s minds the conviction that 
all attempts to incorporate Puritanism into the 
organic life of the English Church must be aban- 
doned as hopeless, and the Toleration Act which 
followed soon after compelled English churchmen 
to recognise for the first time the unwelcome truth 
that dissent must be reckoned with as a fact. To 
the earnest churchmen of the beginning of the 18th 
century, to men like Edward Colston, the founder 
of the great hospital school at Bristol, and Robert 
Nelson, the author of the Feists and Festivals, it 
seemed that the true remedy for the social and 
moral evils which they dreaded, was to be found in 
the multiplication of schools of a new type for the 
poor, schools in which the instruction should be 
specially designed both to fit them for the humbler 
duties of life and to attach them to the Church of 
England. It was feared that the prevalence of dis- 
sent would imperil the social order'. A dread lest 
the poor should be encouraged by it to forget the 
duties of their station, and to encroach upon the 
privileges of the rich, is very manifest in much of 
the literature and some of the legislation of the 
age. There is a- very significant passage in the 
sermon of Bishop Butler which he delivered at one 
of the earliest of the annual festivals of the charity 
children at St Paul’s : 

‘ The design ’ of these institutions, the bishop 
said, ‘ was not in any sort to remove poor children 
out of the rank in which they were bom, but keep- 
ing them in it, to give them the assistance which 
their circumstances plainly called for, by educating 
them in the principles of religion as well as of civil 
life ; and likewise making some sort of provision for 
their maintenance, under which last I include cloth- 
ing them, giving them such learning — if it is to be 
called by that name— as may qualify them for some 
common employment, and placing them out to it as 
they grow up.’ 

There is indeed no more striking token of the 
changed feeling with which the rich had come to 
regard the problem of education, and its relation to 
the needs of the poor, than the simple fact that 
whereas in the 16th century men founded Grammar- 
schools, in the 18th they ceased to add to the 
number of such schools, and founded Charity schools 
instead. These institutions rapidly multiplied 
during the whole of the 18th century and in the 
beginning of the 19th. They are founded on a con- 
ception of education partly religious and partly 
feudal, but almost wholly ignoble and humiliating, 
and many of them have lasted down to our own 
day in striking contrast to the grammar-school 
foundations of earlier generations. The charity- 
school children were to be taught the church cate- 
chism, reading and writing, and in a few cases 
arithmetic, but were to be sedulously discouraged 
from attempting to learn more. They were to be 
clothed in a distinctive dress, so as to show that 
they were objects of public benevolence, and to 
‘remind them of their rank.’ But the scholars in 
the grammar-schools were, whether the sons of 
gentlemen or not, to be treated as if they were. 
They were to be brought within reach of the 
highest educational advantages which the nation 
could afford ; they were to be encouraged to proceed 
from school to the universities ; and special pro- 
vision was always made to tempt into this higher 
region of learning and of ‘gentilesse’ the child of 
the yeoman and the peasant, in order that, if dili- 
gent and apt in learning, he too might be so 
trained as to ‘ serve God in church and state. 

It. is to be observed that while schools of the 
charity class. were open to girls, the. whole of the 
grammar-school education was provided for boys 
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only. There is scarcely a record in all the volu- 
minous reports of later charity commissions, of any 
school whose founder deliberately contemplated a 
liberal education for girls ; certainly not one which 
fulfilled such a purpose, whether it was contem- 
plated by the founder or not. A girl was not 
expected to ‘ serve God in church or state,’ and 
was therefore not invited to the university or the 
grammar-schooL ; but she might, if poor, be needed 
to contribute to the comfort of her ‘ betters,’ as an 
apprentice or a servant, and therefore the charity 
schools were open to her. 

Elementary Education. — Such were the only 
educational resources of a public or quasi-public 
kind which existed in England at the end of the 
18th century. They were at best available for 
only a very small section of the community. 
All other teaching was in private hands. A 
statute in 1779 relieved schoolmasters from the 
obligation which had been imposed on them by the 
Toleration Act, of signing the Thirty-nine Articles, 
and thus gave greater freedom, especially to Non- 
conformists, in regard to the establishment and con- 
duct of private adventure schools. In 1781 Robert 
Bailees of Gloucester established the first Snnday 
school, and was thus the pioneer of the long suc- 
cession of philanthropists who, during the next 
fifty yearn, sought by their own voluntary exer- 
tions to supply to some extent the lack of all 
public or legislative provision for the instruction 
of the poor. In these Sunday schools secular as 
well as religious teaching was at first often given. 
In 1802 Joseph Lancaster, a young Quaker, the son 
of a Chelsea pensioner, published his first pamphlet. 
In it he describes the wretched character of the 
only schools which were then frequented by the 
children of artisans. They were kept by persons of 
the lowest qualifications and of the lowest character, 
the refuse of mechanical trades. He told with 
simple pathos the story of his first experiment made 
four years before. He had hired a large room in 
the Borough Road, Southwark, and had gathered 
round him nearly a thousand children. Having no 
adult assistants or money to pay them, he organised 
a corps of the elder boys, to take charge of the rest 
and instruct them under his supervision. He 
possessed a gift for organisation, and a remarkable 
power of securing the loyalty and affection of his 
scholars. The school was'divided into classes under 
monitors and superintending monitors, and was a 
very striking spectacle of order and mental activity ; 
the pride, not to say the self-confidence of the 
elder scholars, as they exercised their monitorial 
functions, being-very remarkable. 

Meanwhile, Dr Andrew Bell, who was at first 
a military chaplain in India, had been trying 
experiments at the asylum for boys in Madras, 
and had been led by the difficulty of procuring 
adult assistance to the adoption" of the same 
device of employing the pupils to instruct one 
another. His first pamphlet was published three or 
four years before Lancaster’s, and Lancaster always 
acknowledged his obligations to it. Both men 
were enthusiasts, and both believed that a wonder- 
ful discovery had been made, which would have the 
eflect of extending, at a small cost, the blessings of 
education to large numbers who had hitherto been 
without the means of instiuction. And they were 
not wholly wrong. They overestimated, no doubt, 
the value of the teaching which children who were 
themselves little older than their scholars could 
give ; but it cannot be denied that under the system 
some humble rudiments of learning were really 
imparted, and the method of ‘ mutual instruction ’ 
was found to he not without its moral value in 
encouraging scholars to put forth their best powers 
and to lind a pleasure in helping each other. Edu- 
cationally, there was little or no difference between 


the 1 systems ’ of Lancaster and Bell. But the con- 
nection of the one with Nonconformists and of the 
other with the Church of England, had the eflect 
of separating the friends of popular education into 
two ’ camps, and provoking much acrimonious 
controversy. The clnrrch catechism and liturgy 
formed a substantial part of the education given in 
the schools provided under Bell’s method, and while 
the Lancasterian schools were essentially religions 
institutions, the Bible being from the first a staple 
subject of instruction, no doctrinal teaching dig. 
tinctive of any particular section of the Christian 
church was permitted to be introduced. Bishops, 
clergy, and churchmen generally, constituted them- 
selves into a society for the patronage and perfec- 
tion of Bell’s system. The main supporters of the 
efforts of Lancaster were Liberal churchmen, Non- 
conformists, and the powerful body of Whig noble- 
men, statesmen, and litterateurs who founded the 
Edinburgh Review, the Fenny Magazine, and the 
Society for the Diffusion of Useful Knowledge. 

In 1808 the Royal Lancasterian Society, after- 
wards better known as the British and Foreign 
School Society, was founded ; and in 1811 the 
National Society for the Education of the Poor in 
the principles of the Established Church. It may 
be added that neither of the two great societies 
had much reason to be proud of its founder. 
Lancaster’s enthusiasm was little controlled by 
prudence. He was thriftless, unmethodical, head- 
strong, and fatally incapable of working well under 
the advice even of his most generous mends. He 
quitted in anger the Society’ which for a rime boie 
his name, and died in poverty in America. Bell 
was vain, self-seeking, not very scrupulous, and 
filled with an extravagant sense of the value of Ins 
own invention, and of the worthlessness of all learn- 
ing of other kinds. He received several valuable 
pieces of ecclesiastical preferment, and died rich. 
(See Professor Meiklejohn’s Life of Bell, 18S1-) 
Not till they were comparatively free from some 
of the personal associations connected with tbo 
founders of the ‘ monitorial system,’ did the National 
and the British and Foreign School Societies enter 
fairly’ upon that long career of honour and of public 
usefulness which they’ have pursued to this day. 
The former society was faT the more powerful. It 
received larger support, and ‘ National ’ schools 
were to he found in remote and thinly’ peopled dis- 
tricts, where no ‘British’ school would have had 
any’ chance of success. In all the great towns, 
however, and in many’ small ones, the unsectanan 
schools were large anil flourishing, and shared with / 
the church schools the task of supplying the \ _ 
educational needs of the labouring classes. The' 
schools of both classes were mainly’ taught by’ young 
nionitors. Fees were charged varying with the 
industrial and social condition of the places in 
which the schools were situated. A useful though 
humble standard of elementary instruction was 
reached, and in ‘British’ more often than in 
‘National’ schools a successful effort was made to 
raise the standard hy’ the introduction of geography 
and history, and by lessons on objects and on 
common things. 

Public Measures for Elementary Education.— 
Practically, it may he said that the first sign ot 
interest in public instruction evinced by r parliament 
was the appointment in 1S1G of a select committee 
of the House of Commons on the education of Hi® 
lower classes of the metropolis. It was presided 
over by’ Henry Brougham, and it reported ‘ there 
was reason to conclude that a very’ large number 
of poor children are wholly’ without the means ot 
instruction, although their parents appeared to lie 
very desirous of obtaining that advantage for them. 

The committee enforced strongly’ the necessity for 
some measures whereby’ the deficiency in the means 
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of instruction might be supplied. But no immediate 
action was taken on this report. In 1832 Lord 
Althorp procured the assent of the House of Com- 
mons to a vote of £20,000 for the erection of school- 
buildings in England, and this sum ivas distributed 
through the hands of the National Society and 
the British and Foreign School Society. But the 
grant did not contemplate the maintenance of. 
schools, or any prolusion for instruction or inspec- 
tion. The administration of this sum was intrusted 
to the Treasury. In 1835 Lord Brougham brought 
before the House of Lords his celebrated seiies of 
resolutions, declaring that it was incumbent upon 
parliament further to encourage the establishment 
of schools, and to. provide seminaries for the train- 
ing of teachers. A more effective step was taken 
in 1838, when another committee of the House of 
Commons, under the chairmanship of Mr Slaney, 
reported still more strongly to the same effect, and 
appended to its report ample statistics and testi- 
mony respecting the educational destitution, espe- 
cially in large towns. The establishment in 1839 
of a committee of Council on Education, at the 
instance of the Marquis of Lansdowne and Lord 
John Russell, was the first step towards the founda- 
tion of the present system of public elementary 
education, and the administration of a parliament- 
ary "rant in aid. The committee was to be com- 
posed of the Lord President of the Council and 
four other of Her Majesty’s ministers ; and to the 
board thus constituted was intrusted the applica- 
tion of any sums which might be' voted by parlia- 
ment for the purpose of education in England and 
Wales, The first secretary and chief adviser of 
the committee was Dr J. Philips Kay (afterwards 
Sir James Kay-Shuttleworth ), a man of singular 
energy, who entered on his work in a spirit of 
hopeful enthusiasm, which had been largely stimu- 
lated and guided by his study of the state of 
education in foreign lands, particularly in Switzer- 
land, Prussia, and Holland. To his mind the first 
task to be performed was the establishment of a 
normal school for the training of teachers, and 
pending the realisation of this project, one of the 
earliest grants made by the new committee of 
Council was one of £10,000, in equal proportions 
to the two great societies, each of which, however, 
had before this time been accustomed to receive 
intending teachers for three months’ attendance 
at its model schools at Westminster and at the 
Borough Road, to ‘learn the system.’ 

Second only in importance to the training of 
teachers was, in the judgment of the first com- 
mittee of Council aim its secretary, the inspec- 
tion of all aided schools by a skilled agency. In 
the Minutes of Council presented to parliament 
in 1840, it was expressly provided that the right 
of inspection would be insisted on in ail cases 
in which a grant was made. Nevertheless, with 
a view to conciliate the religious bodies with 
whom from the first the committee proposed to 
work, it was agreed that all schools connected 
with the Church of England should be visited by 
clergymen approved by the Archbishop of Canter- 
bury, and that the British and Foreign School 
Society, which did not invite inspection in reli- 
gious knowledge, should have its work examined 
by laymen whose names had been previously ap- 
proved by the committee of that body. The pro- 
ject of establishing a state training-school was 
most distasteful to the bishops and other authori- 
ties of the English Church, and was owing to their 
opposition most reluctantly abandoned. But the 
energy of Dr Kay, seconded by that of his friend 
Mr E. Carleton Tufnell, was not to be daunted, 
and by their joint personal efforts a training-school 
was established at Battersea, in which some of’ 
the earliest experiments were tried in England to 


systematise the professional training of teachers. 
Two years afterwards, in 1842, the government con- 
sented to make grants to the institution, both for 
maintenance and for the extension of the buildings. 
In the following year the National Society took 
over the whole establishment, which has existed 
ever since as one of the most successful of the train- 
ing institutions for schoolmasters in connection 
with the. Church of England. Nearly at the same 
time the British and Foreign School Society en- 
larged and adapted Joseph Lancaster’s old premises 
in the Borough Road, and established in connection 
with the well-known model school a residential 
institution for training teachers, both male and 
female. In 1842, under the administration of Sir 
Robert Peel, Sir James Graham made proposals in 
- the educational clauses of the Factory Regulation 
Act, which, had they been carried out, would have 
had the effect of providing schools for the poor at 
the cost of local rates, and enforcing in them the 
attendance of all children partially employed. But 
the incidental provision in this bill, that the reli- 
gious instruction in the proposed factory schools 
should be in accordance with the principles of the 
Church of England; although dissenting parents 
were to be allowed to claim exemption for their 
children from such instruction, alarmed the Non- 
conformists throughout the kingdom. It gave 
them an opportunity to hinder this new step in 
advance, fearing it might give an unfair advan- 
tage to the Establishment, even as the ecclesias- 
tical dignitaries had already objected to the pro- 
vision of national and unsectarian training-colleges 
through a fear lest the interests of the church and 
of religion should suffer. 

Experience of this kind of failure served to narrow 
the field of possible useful action on the part of the 
government, and in 1846 new Minutes of Council 
were issued, which proceeded frankly on the prin- 
ciple that the existing religions agencies should be 
utilised and aided, and that no independent state 
system should be attempted. The parliamentary 
grant for school building and' inspection had already 
risen to £100,000; and it was now proposed to 
make further giants in aid, with a view to render 
existing schools efficient. The primary object of 
these proposals was to improve the qualifications 
of teachers. This object was to be attained ( 1 ) by 
granting certificates of merit to schoolmasters and 
mistresses who, after examination, proved to be 
fit for the work ; (2) by aiding training institutions 
(nine of which had by this time been reared by the 
two great societies), and supplying students in 
them with scholarships to defray the cost of their 
training ; ( 3 ) by creating a body of pupil-teachers, 
who at the age of thirteen should be regularly 
apprenticed, and afterwards should take part in 
the instruction of scholars, and be themselves 
annually examined, with a view to their systematic 
preparation for ultimate employment in charge of 
schools. This was in fact the main feature of Sir 
James Kay-Shuttleworth’s scheme. He had been 
much impressed with the successful working of 
school apprenticeship in Holland, and he had been 
equally impressed with the failure of the monitorial 
system of Bell and Lancaster, which still provided 
the staple of the teaching power in the schools of 
the National and the British and Foreign School 
Societies. The Minutes of 1846 provided that 
graduated personal payments of from £10 to £20 
should be made to each pupil-teacher during the 
years of his apprenticeship, on condition of his 
passing an examination suitable to his age. At 
the end of his or her term of service, the way was 
open to further training by means of a scholarship 
in a normal college, and thus provision was made 
for recruiting the ranks of the teacher’s profession 
with suitable candidates. By the same minutes 
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head-teachers possessing certificates were entitled 
to receive giants of from £15 to £30 a year from 
the Treasury in augmentation of their salaries. 

It is very characteristic of the spirit in which 
the whole enterprise 'originated, that Shuttlewortli 
tried at this tune several experiments which it 
soon became necessary to abandon, but which were 
not without their value in determining the future 
course of the department, and of guarding his suc- 
cessors against mistakes. He formed, very natur- 
ally and honourably, a conception of his office as 
one for the direction and control of methods of 
education, as well as for the aid of local and de- 
nominational effort. Accordingly the committee 
of Council invited various teachers and professors, 
of whom Mr Hullah and Mr Butler Williams were 
the most distinguished, to give public lectures, 
first at Exeter Hall, and afterwards in various 
provincial centres, on the best methods of teaching 
singing, drawing, phonic reading, writing, arith- 
metic, and the like. Text-hooks on these subjects 
were published under the express sanction of the 
committee of Council ; and subsequently official 
lists of approved school-books and manuals were 
issued under the same authority. Experience, 
however, soon rendered it necessary to retreat from- 
the position thus tentatively occupied. Not only 
the interests of publishers, but the larger educa- 
tional interests of the ablest school-managers and 
the most original and earnest of the teachers, were 
found to be inconsistent with the prescription 
by authority of particular books, machinery, and 
methods. Soon it became apparent that in admin- 
istering grants in aid, it was the duty of the central 
government to recognise every form of good work, 
and to leave the largest possible freedom to the 
producers of books, the inventors of methods, and 
the managers and teachers of schools. Herein the 
action of the state in England and Scotland has 
always differed materially, alike from the bureau- 
cratic systems of national education which pre- 
vail on the continent of Europe, and from the 
organisation of public instruction in the various 
states of the American Union ; for in all of these 
public authority extends to methods, text-books, 
organisation, machinery, time-tables, and the like, 
and leaves less liberty of choice to teachers. The 
principle which, by gradual evolution since 1846, 
has established itself in England, and is not now 
likely to be departed from, is one essentially suited 
to the genius and traditions of the English race. 
The department of the state intrusted with the 
duty of administering the parliamentary grant does 
not exist for the purposes of imposing on the nation 
its own educational theories, or of prescribing in 
all cases what shall be learned and how it shall be 
taught.^ It simply distributes a sum of public 
money in aid of local effort, leaving to the managers 
the fullest freedom of administration and initiative 
in the choice of teachers and of processes of teach- 
ing. At the same time it reserves to itself the 
power to lay down the conditions under which the 
grant shall be obtained, and to proportion the 
amount of that grant to the number of the scholars 
and to the actual efficiency of the school. 

IIow effectual was the stimulus given to local 
ellort by the Minutes of 1846 may be judged from 
the simple fact that by 1849 there were in England 
6S1 certificated teachers and 3580 pupil-teachers. 
In two years more there were 1100 certificated 
teachers and 6000 pupil-teachers, and twenty-five 
training-colleges ; and by 1859. the number of cer- 
tificated teachers had risen to 6878, and the number 
of pupil-teachers to 15,224. The state had contrib- 
uted upwards of £1,000,000 towards the erection 
of new schoolrooms, and the annual grant had 
risen to £836,920. Two .important steps in advance 
had meanwhile been taken. Under the name of 


capitation grants, additional sums had been granted 
to school -managers in aid of the general expenses 
of the school over and above the special grants 
already made to teachers and pupil-teachers in 
augmentation of their salaries. An act of parlia- 
ment in 1856 had established the office of Vice- 
president of the Privy-council on Education, and 
thus provided that a minister should be responsible 
to the House of Commons for dispensing the grant 
hitherto distributed on the responsibility of a 
departmental committee. 

In 1858 a Roval Commission, under the presidency 
of the Duke of Newcastle, was appointed to inquire 
into the present state of popular education. The 
public reasons assigned for instituting such an 
investigation were the rapid increase in the annual 
grant demanded from parliament — from £100,000 
in 1846 to £663,435 in 1858— and the misgivings 
entertained by many persons as to the worth of 
the results attained by the nation in return for its 
outlay'. The Commission reported in 1861. Among 
the general conclusions arrived at, the most import- 
ant were that the existing system had already 
reached one-eighth part of the population, hut 
that the attendance of even this number was often 
irregular ; that the aided schools were far more 
efficient than the unaided and private adventure 
schools ; but that even in the best schools only a 
small proportion of the scholars, not exceeding 
one-fourth, were successfully educated ; and that 
the system provided no check on the tendency of 
many' teachers to neglect the rudimentary sub- 
jects* and the younger classes. The commissioners 
pointed out that some evils had arisen, and were 
likely' to increase, owing to the practice of making 
direct personal payments to teachers and pupil- 
teachers ; and they' recommended that all giants 
should in future be paid directly to the managers, 
who should be left to make tlieir own contracts 
with teachers. They further recommended that 
one part of the grant paid to a school should be 
made by the committee of Council out of funds 
annually provided by parliament, and that another 
part should be furnished by means of a county rate. 
But the principle on which public subsidies were to 
be made in aid of schools was insisted on with 
great distinctness— the one way' of securing the 
efficiency of a school was declared to be ‘ to institute 
a searching examination of every child in all the 
schools to which grants were to be paid, and to 
make the prospects and position of the teacher 
dependent on the results of this examination.’ 

The Revised Code of 1862 . — Mr Lowe (after- 
wards Lord Sherbrooke) was in 1S61 the Vice- 
president of the Council, and Mr Lingen (after- 
wards Lord Lingen) was the permanent secretary, 
and it fell to them to devise means for giving 
effect to the recommendations of the Commission. 
Both were greatly impressed with the growing 
inconvenience to the state of -the system of per- 
sonal payment to teachers -whom the government 
bad no power to appoint or to dismiss. They' 
saw with alarm the creation of a body of vested 
interests which it would every' year become more 
difficult to deal with or to destroy’. The Revised 
Code of 1862 supplied a very drastic and summary 
remedy for the evils to which the commissioners 
had directed attention. It abolished once for all 
the personal relation between the department and 
the teachers, and proposed to make the grant to 
each school, in one sum, to the local managers. It 
did not adopt the suggestion of the commissioners 
so far as the aid to schools by means of a county 
rate was concerned ; but it proposed that the whole 
of the grant should come from the Consolidated 
Fund, and that in determining its amount the 
results of examination in reading, writing, and 
arithmetic should alone be considered. It is vciy 
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characteristic of the spirit in which this measure 
was adopted, that Mr Lowe, in recommending it to 
the House of Commons, said in 'effect : ‘ I do not 
promise that the system shall he economical, or 
that it will prove efficient. But if it is not efficient 
it will he economical ; and if it h not economical it 
will certainly he efficient.’ 

The measure became law, hut not without experi- 
encing vehement opposition. Part of this opposi- 
tion arose from what was felt hy many as a breach 
of faith on the part of the government towards the 
large army of teachers whose stipends had been 
directly augmented hy grants, and part of it was 
based on educational considerations. The govern- 
ment, it was said, was abandoning a position of 
much usefulness in ceasing to make grants of hooks, 
and to encourage hy means of higher allowances the 
attainment of superior qualifications hy teachers. 
The new code recognised no other results than pro- 
ficiency in reading, writing, and arithmetic. It 
provided only a meagre course of instruction up to 
the age of twelve, and it was thus certain to lead 
teachers to take a narrow and mechanical view of 
their work. One effect of the new arrangement 
was that during the first five years after 1862 the 
amount of the grant steadily declined from £813,441 
to £649,307. Another was that increased attention 
was certainly paid to the accurate teaching of 
elementary subjects, and that any temptation which 
may heretofore have led teachers to neglect the 
rank and file of their scholars, especially in the 
lower classes, was effectually removed. In 1867 
the Vice-president, Mr Corry, so far modified the 
rigidity and narrowness of the code of 1862, as to 
provide additional grants on condition that there 
should he a larger staff than the minimum hereto- 
fore required, and that some one additional sub- 
ject-grammar, history, or geography — should he 
taught. 

The Education Act of 1870 . — The memorable 
parliament of 1868, under the administration of 
Mr Gladstone, was in many respects the most 
important parliament, from an educational point 
of view, which ever sat in England. It not only 
saw the enactment of the great measure for 
the reform of endowed schools, for which see the 
section infra on secondary education, hut Mr 
Forster, the Vice-president of the Council, succeeded 
' in 1870 and 1871 in carrying through parliament 
the Education Acts for England and Scotland, 
which will always he associated with his name. 
Before preparing his great measure, he caused a 
special inquiry to he made hy two' parliamentary 
commissioners into the condition of elementary 
education in the four largest towns next to the 
metropolis ; and the revelations of those commis- 
sioners, corroborated hy testimony from all parts of 
England, proved that there was large educational 
destitution, which the voluntary system had not 
met and was not likely to meet. Hitherto the only 
initiative had been taken hy voluntary bodies 
chiefly connected with the churches; the govern-' 
ment had simply aided existing schools, hut had 
taken no steps to provide new ones. The Act 
of 1870 provided that whenever the voluntary 
supply was insufficient, school . hoards should he 
created with power to levy rates for the establish- 
ment and maintenance of schools, and at the same 
time to exercise by means of local bylaws the 
power to compel the attendance of children at 
school. The main provisions of this important act, 
which may he regarded as forming the corner-stone 
of the English system of primary education, are as 
follows : 

(1) That either hy voluntary effort, or failing 
that, hy the compulsory establishment of school 
hoards, there should he a sufficient supply of public 
elementary schools for every district in the kingdom. 


The basis of the calculation was that accommodation 
was to he provided for one-sixth of the population. 

(2) That every such public elementary school 
should he taught hy a properly qualified teacher, 
should he open to the inspection of Her Majesty’s 
.inspectors, and should conform to regulations to be 
prescribed from time to time in the code. 

(3) That in all public elementary schools, what- 
ever religious instruction was given should he 
imparted at the beginning or end of the school 
meeting, and that an unbroken period of two hours 
in each meeting should he devoted to secular 
instruction. 

(4) That a time-table setting forth in detail the 
hours to he devoted to religious and secular 
instruction should he publicly displayed in each 
schoolroom ; and that parents should have the 
right to withdraw their children from any religious 
instruction or observance which they disapproved. 

(6) That in schools provided or managed hy 
school hoards, no catechism or religious formulary 
distinctive of any particular denomination should 
he taught. 

(6) That the understanding hitherto existing 
between the department and the religious bodies 
with regard to inspection should cease. No cog- 
nisance was to he taken hy the department of the 
religious instruction in any elementary school ; 
and the inspector, whether lay or clerical, was to 
visit and report on all schools receiving govern- 
ment aid in his district. Since the passing of the 
act no clergyman has been appointed to the office 
of inspector. 

Advantage was taken of this period of change to 
enlarge in the departmental regulations of the code 
the scope of instruction in the schools. By making 
the first of the six standards appropriate to children 
of seven instead of six, and raising the require- 
ments, the scheme of elementary instruction was 
so altered as to contemplate the age of thirteen 
instead of twelve as the limit of school-life ; and 
hy permitting two additional subjects instead of 
one, encouragement was offered to greater variety 
and intelligence in the teaching. Subsequent 
modifications of the code in 1S73, 1874, and 1875 
still further helped to enlarge the curriculum by 
the introduction of a list of specific or additional 
subjects beyond the class subjects, and hy allow- 
ing grants on behalf of older children who were 
examined and passed in them. Lord Sandon’s Act 
in 1876 gave to school attendance committees in 
places where no school hoards existed the power to 
enforce attendance ; and reciting and embodying 
former factory acts, made clearer the duty of 
parents to provide education for their children from 
six to fourteen, unless before that age they should 
have succeeded in passing the standard for exemp- 
tion prescribed hy the local authority. 

The period of Mr Mundella’s administration of 
the department, during the jiarliament of 1S80, 
witnessed several significant changes. The act 
passed in that year superseded the optional com- 
pulsion provided hy Mr Forster’s Act and the 
indirect compulsion of Lord Sandon’s Act, by a new 
enactment enforcing on the school authority in every 
district the obligation to make bylaws to compel 
attendance. More important were the educational 
changes made in the code which was sanctioned hy 
parliament in 1S82. One of its chief provisions 
affected the infant schools. Hitherto almost the 
only test applied to the efficiency of these depart- 
ments was the ability of the little scholars to read, 
write, and count. Now, for the first time, the code 
required that besides a knowledge of these elements 
provision should he made for a regular course of 
object lessons on the jihenomena of nature and of 
common life, and also for those manual and other 
employments which are commonly known as the 
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kindergarten games and occupations. Tiie effect 
of tills lirst official recognition of the principles of 
I’robel and Pestalozzi in their application to infant 
training has keen very marked. The best English 
infant schools are now almost unrivalled for their 
excellence. The change effected by the code of 1882 
has not only increased the cheerfulness and* attrac- 
tiveness of the infant schools to the little ones, but 
has had the incidental result of securing more 
effective, because more intelligent progress in the 
rudiments of ordinary instruction. 

One of the most substantial changes in the code 
was to substitute graduated giants for the fixed 
sums which had heretofore been paid for instruction 
in such subjects as English grammar and composi- 
tion, geography, history, and elementary science, 
and thus to recognise differences in the quality of 
the teaching. Another change of importance was 
embodied in the provision that scholars who were 
deficient in health or mental power might be 
exempted from examination without entailing on 
the managers any loss of grant. Aid with a view 
to avoid too mechanical an estimate of the results 
of instruction, by mere counting of passes, a sub- 
stantial portion of the sum awarded to each school 
was to take the form of a ‘merit grant’ to be 
awarded on the inspector’s general estimate of the 
intelligence of the teaching, the tone and discipline, 
and the value and public usefulness of the school 
as a whole. Another object secured at the time of 
the reconstruction of the code in 1S82 was the more 
complete organisation of the inspectorate. Powers 
of supervision over the work of district inspectors 
were for the first time intrusted to the eight 
divisional chiefs, and arrangements were made for 
annual conferences in each division, and for an 
annual conference of the chiefs with the heads of 
the department in London, with a view to the 
attainment of greater uniformity of judgment 
and of practice in the work of inspector. At the 
same time a new class of officers was created under 
the name of sub-inspectors, to be recruited from the 
ranks of the assistants, all of whom had been 
distinguished elementary teachers. 

The Royal Commission oflSSG . — The Conservative 
government of 1885 being much pressed by many of 
its own supporters to reconsider the position in 
which the voluntary schools were placed by the 
rapid multiplication of board schools, and by the 
steady increase in the local rates, nominated in the 
next year a new Royal Commission to inquire into 
the working of the Education Acts. It was urged 
that some changes in the mode of distributing the 
parliamentary grant were yet to be desired, and in 
particular, that the managers of voluntary schools 
experienced increasing difficulty in maintaining 
them, owing to the unwillingness of many of the 
supporters of those schools to continue making 
voluntary subscriptions in addition to their enforced 
contributions as ratepayers. A very strong Com- 
mission, including in itself representatives of all 
shades of educational opinion and all the leading 
sections in religion and politics, was constituted 
under the presidency of Lord Cross, and devoted 
two years to a laborious investigation, and to the 
hearing of multitudinous evidence on the whole 
subject. 

The final Report of this Commission, published in 
18SS, was not unanimous. The majority desired 

i ,^ t . ron o«y recommended that school boards 
should be empowered to subsidise voluntary schools 
at the cost of the local rates ; but an influential 
minority presented an alternative report earnestly 
deprecating such a course. .In regard to the more 
distinctly educational problems, the majority and 
minority weic practically agreed on some weighty 
recommendations. They wore unable to advise'nnv 
departure from the principle first insisted on In- 


Mr Lowe, of assessing the share of the public grant 
to managers in proportion to the efficiency of the 
schools as determined by examination ; but they 
suggested several modifications in the application 
of tLnt. principle; and in particular they desired to 
substitute a more general qualitative test of the 
results of instruction, for the method of computing 
any part of the grant by the percentage of passes ; 
anil thus to advance a step further in. the direction 
already indicated by Sir Mundella’s reforms of 
1882. "The commissioners say on this point : ‘ After 
weighing carefully all the evidence. laid before us, 
we are convinced that the distribution of the 
parliamentary grant cannot be wholly freed from 
its present dependence on the results of examina- 
tion, without the risk of incurring greater evils 
than those which it is sought to cure. Nor can 
we believe that parliament will long continue to 
make so large an annual giant as that which now 
appears in the education estimates without in some 
way satisfying itself that the quality of the educa- 
tion given justifies the expenditure.’ Other recom- 
mendations on manv points of detail — e.g. on moral ■ 
training and discipline, on inspection, on drawing 
and manual exercises, and on the exceptional help 
required in small rural schools— were made by the 
commissioners, and in the code of 1889 some of those 
recommendations were practically embodied; but 
the government of the day promptly disavowed any 
intention of introducing such measures of relief to 
voluntary schools as would legalise the appropria- 
tion of money horn the local rates for their main- 
tenance. 

It is fitting to close this narrative of legislative 
and administrative measures by placing on record 
the figures representing the present statistics of 
educational provision, as compared with those of 
the year 1S70, before the passing of the Education 
Act. At that time the number of schools in 
England and Wales receiving government aid and 
inspection was 95G3, the number of scholars 
1,152,389, the staff of certificated teachers was 
12,467, and the amount of the government grant 
was £464,943. The report of the Education De- 
partment for 1888 shows the number of schools to 
be 19,267, containing 29,098 separate departments 
under head-teachers. The number of scholars was 
4,660,301, and of certificated teach era 43,628, while 
the annual vote for education submitted to parlia- 
ment in 1S8S amounted to £3,071,1547. The progress 
made in the metropolis alone places the influence of 
the Education Act in a yet more striking light. 
In 1870 the sole provision for elementary education 
made by National, British, Wesleyan, Catholic, 
and other voluntary schools extended to a quarter 
of a million scholars. During the eighteen years 
following, the School Board for London erected 
upwards of 400 new schools, each in three depart- 
ments, for boys, girls, and infants, and with 
accommodation for 407,638 additional children, 
while the accommodation in the voluntary schools 
amounts to 262,022, and remains substantially un- 
changed since 1870. Thus the total school attend- 
ance in the metropolis had risen in 1SS8 to 669, 65S. 

Evcninq-schools . — During the year 1SSS, 917 even- 
ing-schools in England and Wales received aid from 
the parliamentary grant, and were attended by 
37,369 scholars. The number and relative import- 
ance of night-schools considered ns factors in the 
system of elementary education have neeessarilv 
diminished, and are likely still further to diminish 
as day-school attendance becomes more universal 
and more effective. Hitherto public aid 1ms been 
offered only in respect to those scholars who desired 
to supply the deficiencies in their early education, 
and to pass the examination in one of the seven 
standards. But the friends of night-schools urge 
that aid should also be given to those who aim at 
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higher instruction, and to employment of a more 
recreative kind. At present this desired concession 
lias not been made. Whether young men who 
have passed successfully through the ordinary ele- 
mentary course, and are presumably getting their 
own living, and are engaged in efforts after self- 
improvement, are the proper objects of aid from 
the education grant, is a question of public policy 
on which parliament has not yet decided. 

It may thus be seen -that the , history of element- 
ary education in England presents a somewhat 
incoherent record of experiments and failures, of 
compromises, of measures adopted to meet the 
varying necessities and experience of different 
periods, and often of a lack of clear purpose or 
appreciation of the ultimate ends to be attained. 
Nevertheless the nation has undoubtedly arrived, 
by paths however circuitous, at a system which 
has covered the country with good elementary 
schools, which has provided adequate accommoda- 
tion for the children of school age throughout the 
kingdom, and which has brought the influence of 
the central government, and the ideal of public 
education which has been sanctioned by parlia- 
ment, to bear upon the remotest village in the 
land. It is true that elementary education is not 
wholly gratuitous, for the fees paid by parents of 
the scholars amounted in 1888 to £1,774,626, and 
the fees paid on behalf of indigent children by the 
poor-law guardians reached a total of £59,358. But 
under the provisions of the Acts of 1S70 and 1876, 
no child need be excluded from school on the 
ground of poverty, and practically the rudiments 
of instruction are now accessible to every boy and 
girl in the kingdom. 

Secondary Education in England . — The history 
of secondary education in 'England is no less 
confused and difficult to trace, while it cannot 
be said to have yet arrived at so definite a con- 
clusion. It has been shown that the main pro- 
vision for such education has for centuries been 
supplied by endowed grammar-schools. Each of 
these has, however, been controlled exclusively by 
iits own body of trustees ; it has been regarded as 
a purely local and separate institution rather than 
as part of any general system of public education, 
and has been absolutely free from any central 
control. The elaborate inquiry into endowed 
charities, begun in 1818 and concluded in 1837, 
resulted in the accumulation of a mass of facts 
respecting the history, origin, constitution, and 
resources of endowed schools ; but it did not 
attempt to furnish any information respecting the 
educational character and present public useful- 
ness of those schools. The first step towards the 
acquirement of such information was, in accord- 
ance with many precedents, the establishment of 
a special Royal Commission of Inquiry in 1865. 
Already the state of the universities had been 
investigated by royal commissions, and legislation 
had followed the recommendations of the com- 
missioners. In 1858, as we have seen, the Duke 
of Newcastle’s Commission had been appointed to 
report on the condition and resources of the educa- 
tion of the labouring classes, and in 1862 Lord 
Clarendon’s Commission had investigated the state 
of the nine great public schools — Eton, Harrow, 
Rugby, Winchester, Westminster, Shrevsbury, 
Charterhouse, St Paul’s, and Merchant Taylors. 
Legislation, except so far as the two last-named 
schools were concerned, had followed the recom- 
mendations of both Commissions. 

The Schools Inquiry Commission . — But between 
the elementary schools for the poor and the public 
schools, which stood in the closest relations to 
the universities, there was a large and compara- 
tively unexplored field, and the task of inquir- 
ing into the endowed grammar-schools, and into 


secondary education generally, was intrusted in 
1865 to the Schools Inquiry Commission, under the 
presidency of Lord Taunton, who had for his 
colleagues . an unusually powerful body of public 
authorities, academic and political. Their inquiry 
covered the whole of the endowed grammar-schools ; 
but by means of specimen districts, very full 
investigations were also made into the condition 
and resources of secondary instruction generally. 
The. commissioners reported in 1867. They showed 
that of the 3000 endowed schools in the country 
782 had been designated by the instruments of 
their foundation 1 grammar ’-schools, while the rest 
belonged mainly to the second class, which has 
already been described, of ‘ non-classical ’ or charity 
schools. Beside these there were many proprie- 
tary or joint-stock schools, established voluntarily 
either by religious bodies or to meet special local 
wants. The rest of the secondary instruction was 
in the hands of private teachers. 

On each of these three classes the commissioners 
reported fully. So far as the ancient grammar- 
schools were concerned the results of the inquiry 
were lamentable. A small number were found 
to be vigorous, well attended, and useful ; but in 
the enormous majority of cases the schools were 
languishing and inefficient. The present writer, 
as one of the assistant-commissioners, visited and 
examined nearly one hundred of them in the north 
of England, and reported that about five or six 
were flourishing and doing excellent work ; some 
twenty were, though small and comparatively 
feeble, very fairly taught ; and the remaining 
three-fourths less efficient than ordinary element- 
ary schools under inspection. Similar testimony 
came in great abundance from other parts of the 
country, and the conclusions of the Commission, 
in reference to the decadence of the ancient gram- 
mar-school system, and its failure either to fulfil 
its original purpose or to meet modern needs, were 
very emphatic. They attributed this failure partly 
(I) to the constitution of the governing bodies, 
many of which were exclusive cliques renewed 
by perpetual co-optation, and completely out of 
sympathy with the communities for whose benefit 
the schools had been designed; (2) to the obsolete 
and unworkable character of the ancient statutes, 
and to the difficulty experienced by trustees either 
in carrying them out or in disregarding them ; (3) 
to the fixed or freehold tenure of the head-masters, 
and to the conditions under which other teachers 
were appointed; (4) to the general unsuitableness 
of the instruction given ; (5) to the absence of all 
publicity and supervision ; and (6) to the capricious 
distribution of the endowments, the richest often 
being situated in places in which there was least 
need, and large and important centres of industry 
and population being often wholly' without endow- 
ments. 

Of proprietary schools, which were of a more 
modern type, and which had come into existence 
to meet actual needs, the Commission was able 
to give a somewhat better account, but few of 
them were financially stable or prosperous ; the 
supply of such schools was reported to be very 
small, and was often practically available only for 
scholars of particular denominations. The largest 
number of scholars receiving instruction not 
purely elementary' were in private establish- 
ments ; and the assistant-commissioners visited 
and examined a great number of these, but were 
unable, except in a small number of cases, to give 
a satisfactory' report. The teachers were generaljy 
very ill qualified for their work, the methods in 
use were unskilful and ineffective, the scholars 
were subject to no external test, and there was in 
the routine of the schools a remarkable monotony 
and an absence of intellectual life. On the whole, 
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the voluminous Reports of the Schools Inquiry 
Commission contain some of the most dishearten- 
ing chapters in English educational history ; and 
the commissioners recommended some drastic and 
comprehensive remedies. They concluded that 
improved secondary instruction might he largely 
secured by the adoption of public measures which 
should be partly obligatory and partly permissive. 
They proposed to begin with endowed schools, 
wliicli should be suitably graded, to modernise the 
schemes of instruction, to repeal obsolete and useless 
statutes, to abolish the freehold tenure of master- 
ships, to impose fees corresponding to the character 
of the education imparted, and to reserve a sub- 
stantial part of each endowment for encouraging 
special merit by means of exhibitions or free places 
tenable in the school, and scholarships to enable 
the best pupils to proceed to the university or other 
place of higher education. 

At the same time the Commission proposed to 
abolish many of the local privileges and rights of 
founder’s kin, and in particular to take out of the 
hands of the trustees all personal patronage. The 
governing bodies were to be re-constituted on a 
more popular basis, and provision was to be made 
for the periodical inspection and examination of the 
schools. With a view to the attainment of these 
objects, the commissioners devised and recom- 
mended a highly elaborate machinery, consisting of 

(1) a provincial author^ 7 to prepare schemes for 
the reorganisation of the endowed schools, and to 
bring into the educational fund other- charities, 
such as apprenticeship premiums, doles, and other 
charities which had become obsolete or useless ; 

(2) a central authority to receive and revise all 
such schemes and to submit them to parliament; 

(3) a second central authority, to be composed 
partly of representatives of the universities, and to 
be charged with the duty of awarding certificates 
of competency to teachers, preparing an official 
list of persons so qualified, examining schools both 
endowed and private, and making periodical public 
reports as to their numbers and efficiency. 

The Endowed Schools Act . — This Report, and 
especially that portion of it which disclosed the 
pitiable condition of the endowed schools, and 
the mischief of attempting a half-hearted and 
imperfect compliance with ordinances unsuited to 
modern educational needs, made a great impres- 
sion on the public. Fortunately its appearance 
happened to coincide with the accession to power 
of one of the strongest governments of modem 
times— the administration of Mr Gladstone in 
18GS. The Vice-president, of the Council was Mr 
W. E. Forster, who had himself served on the 
Schools Inquiry Commission, and to whose bold 
and vigorous initiative the nation owed, two years 
later, the Elementary Education Act. Feeling 
the need of preventing without delay the creation 
of new vested interests, he carried through the 
parliament of 18G8 a short ‘act for annexing con- 
ditions to the appointment of persons to offices in 
certain schools ; ’ and in accordance with the pro- 
visions of this statute every schoolmaster who 
accepted office was hound to do so subject to 
any future scheme which might bo made for the 
regulation of the school. In 18G9 Mr Forster 
brought forward his Endowed Schools Bill in two 
parts. The first part proposed the erection of a 
special executive commission, with power to frame 
schemes for the reorganisation of all endowed 
educational charities, and also, with the consent 
of the local trustees, to apply certain non-educa- 
tional endowments to educational purposes. The 
second proposed the formation of an educational 


the crown, with power ( 1 ) to examine' persons 
deserving recognition as teachers, and to confer 
upon them professional diplomas; (2) to examine 
and report on the condition of all endowed schools; 
(3) to keep a register of all private schools under 
qualified teachers; (4) to admit such schools as 
might apply for recognition to the same examina-' 
tion as that provided for endowed schools; and 
(5) to allow the scholars of such private or 
unendowed schools to compete for exhibitions. 

It will be observed that the bill contemplated a 
somewhat simpler machinery than that devised by 
the Schools Inquiry Commission, and in particular, 
that the proposal for provincial councils disappeared 
from Mr Forster’s scheme. But of the two portions 
of this bold measure Mr Fore ter was able to carry 
the first only, which served to reform the schemes 
of endowed schools. The second, which would 
have taken a substantial step towards the general 
reorganisation of secondary education in Eng- 
land, was reluctantly dropped. Nevertheless, the 
Endowed Schools Act, though confessedly an 
imperfect measure, effected great results. Consider- 
able friction arose in connection witli the earliest 
efforts of the commissioners to administer the 
act, and it was found, especially by some of the 
older and richer corporations and trustees, to touch 
the traditions and local interests connected with 
many schools more rudely than.had been expected. 
In particular, all proposals for amalgamating 
neighbouring charities, and for removing a gram- 
mar-school to another place in which it might be 
more needed, were found to be so distasteful, and 
to encounter such strong local opposition, that 
they were necessarily abandoned. But under the 
provisions of the act nearly every educational 
foundation in England has in' time been subjected 
to a beneficent, though in some respects a drastic 
reform, has been placed on a more popular basis, 
and has largely extended its usefulness. 

In connection with the general reorganisation of 
secondary education, of which the reform of the 
endowed schools forms only a part, though a con- 
spicuous part, it is to be observed that both in the 
new schemes framed by commissioners and those 
adopted by private and proprietary bodies, there is 
a fuller recognition than existed before of the claims 
of modern languages, and especially of modern 
science, .os internal parts of a liberal education. 
Latin and Greek and literary culture alone are 
found to afford but a one-sided intellectual training. 
Having regard to the present state of knowledge, 
and to the essentially discipjinal character of physi- 
cal science when rightly taught, the best of modern 
educational authorities seek to broaden the cur- 
riculum of secondary and higher schools, and while 
including in it Latin and a critical knowledge of 
English, to make the , systematic study of one 
branch of inductive and experimental science at 
least an indispensable clement in that curriculum. 

A select committee of the House of Commons in 
J 8S0, under the chairmanship of Sir Lyon Playfair, 
inquired into the operation of the Endowed Schools 
Act, and reported strongly in favour of the policy 
which had been pursued in administering it, at first 
by the Endowed Schools Commission, and after- 
wards by the Charity Commissioners (q. v.), to 
whom the duty had in JS74 been transferred. The 
committee made some minor suggestions in detail 
as to the conditions which should be observed in 
the framing of future schemes, and they pointed 
out the need of some authority by which, after 
schemes had once been legalised, the efficient work- 
ing of those schemes should be periodically tested 
and reported on. The committee also expressed an 
opinion favourable to the appointment of a respons- 
ible minister of. education, who, besides the super- 
vision of the elementary schools which are aided 
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by the parliamentary grant, should also be charged 
with a general supervision of all endowed schools. 

Meanwhile, several abortive efforts had been 
made to give effect to the principles embodied in 
the Endowed Schools Bill (No. 2) of 1869. Sir 
Lyon Playfair in 1879, and Sir John Lubbock in 
1880, drafted and introduced measures which pro- 
vided for the due registration ,of teachers, anti for 
the establishment of an educational council. For 
the present, however, no effect has been given to 
these projects or to the later recommendations of 
the select committee of the House of Commons in 
favour of a minister of public instruction. 

Scotland. — The history of public education in 
Scotland, though extending over three centuries, is 
simpler and less eventful. Two or three conditions 
exist in North Britain which have largely differen- 
tiated its educational annals from those of England. 
A stronger and more general appreciation of the 
value of learning, and especially of the ‘humani- 
ties ’ or Latin literature, has generally been found 
to exist than in the south of the island. There are 
no sharp lines of theological division analogous to 
that of church and dissent in England. The social 
distinction which practically preserves the -English 
universities as the heritage of the rich, and makes 
the difference between primary and secondary 
instruction correspond very nearly to the division 
between the wage-earning and the middle classes, 
does not exist. The educational problem, too, has 
not been encumbered, as in England, by the claims 
of wealthy grammar-schools, enriched by the spoils 
and preserving the traditions of ancient monas- 
teries, nor by the unmanageable ordinances and 
mismanaged estates of ‘ pious founders. ’ And most 
important of all, the duty of providing the means 
of instruction has been recognised as a national 
obligation, or rather as an obligation on the 
church, even from the time of John Knox. The 
Church Assembly of 1560 promulgated a decree 
that every parish kirk in a town should have a 
Latin school, and that in the country districts pro- 
vision should be made for elementary teaching, 
while in large towns colleges should be established 
for ‘logic, rhetoric, and the tongues.’ Legislative 
effect was given to these intentions by an Act of 
1633, and still more definitely by the Statute of 
1696, which put the parochial schools on a secure 
footing, charged the heritors or landowners with 
a tax for their support, and placed the supervision 
in the hands of the presbyteries or church courts of 
each district. These enactments, though carried 
out in the Lowlands, did not effectually supply the 
wants of Highland parishes in remote districts, and 
a further act in 1803 made the provision of a small 
stipend and of a house and garden for the school- 
master a duty- incumbent upon every parish. 
Besides the parochial schools, burgh schools or 
academies had been established in most of the 
towns, and were controlled by the municipal 
authorities. These occupy an intermediate posi- 
tion between the parish school and the universi- 
ties, although they are often so constituted as to 
encroach on the province of both. 

But even these public provisions left room for 
much voluntary effort. In 1810 David Stow, the 
Scottish Joseph Lancaster, but a man of finer 
insight into the nature of true teaching than his 
English prototype, had been struck with the mass 
of neglected ignorance and vice among the poorer 
inhabitants of Glasgow, had gathered many of the 
children together in a Sunday school ; and after 
ten years of experiment, established in 1826 his 
Normal Seminary in Glasgow. This was the first 
systematic attempt in Great Britain to train 
teachers in the art of communicating knowledge, 
and of conducting a school. Stow did not rely on 
monitors. He believed strongly in what he called 


the sympathy of numbers, and was prepared to 
intrust very large classes to teachers who were 
rightly trained in the art of simultaneous instruc- 
tion and in the true principles of moral discipline. 
The first public grant made by the central govern- 
ment in aid of Scotch education in 1S33 took the 
form of subsidies to the training-schools. Six 
years later, the system of inspection and of annual 
grants to schools was established both in England 
and Scotland, and the Minutes of Council of 1846 
extended to both countries. 

. The disruption of the church in 1843 had some- 
what altered the conditions of the problem. To 
the new Free churches schools were for the most 
part attached. Both in Edinburgh and in Glasgow 
a Free Church training-college existed side by 
side with the training-college of the Established 
Church. An act of parliament in 1861 withdrew 
from the presbyteries the duty of examining 
teachers, and transferred it to the universities, and 
substituted for the Confession of Faith a simple 
declaration on the part of a schoolmaster that he 
was a member of a Presbyterian church. All sub- 
sequent legislation lias in like manner recognised 
the practical equality of the various denomina- 
tions, although, since no serious theological dif- 
ferences divide the Presbyterian churches, the 
difficulties which in England have attended the 
enforcement of a conscience clause have been 
absent in Scotland. The revised code of Mr Lowe 
in 1862 v as made in many of its essential features 
applicable to -Scotland, although it encountered 
serious opposition. The narrow view of the aims 
of an elementary school which sought to restrict 
the examinations to reading, writing, and arith- 
metic -was essentially out of harmony with all the 
traditions of a liberal education which prevailed in 
Scotland. And the attempt to restrict the grants 
to the children of the labouring class was especially 
resented in a country whose pride it bad long been 
to see on the same humble benches in the parish 
school the children of the tradesman and the heritor 
side by side with those of the shepherd and the 
artisan. Accordingly, the revised code, in the form 
in which its author presented it to parliament, was 
never imposed absolutely upon Scotland, although 
its two main principles — that the scholars should 
be individually examined, and that the grants 
should be proportioned to the proved efficiency of 
the schools — were accepted with little question. 

'When, after Mr Forster’s English Education Act 
of 1870, the government of the day undertook in 
1872 to supplement that act by one for Scotland, 
it became necessary to recognise the social and 
historical differentia ; of the two peoples, and to 
introduce into that act some special provisions. 
The first of these is indicated by the title of the 
act. It was not for elementary education only, but 
included within its scope the parish school and the 
burgh school. It contemplated a wider range of in- 
struction, and in particular gave encouragement to 
the study of Latin and of those subjects by means 
of which a scholar might be helped to proceed to 
the university. It did not, like the English Act of 
1870, leave the establishment of school boards to 
the voluntary initiative of the inhabitants, but 
made the provision of such boards universal, and 
vested in those bodies the property and the control 
of the existing burgh and parish schools, and of 
all endowments belonging to them. And whereas 
in England the enactment of local bylaws for 
the enforcement of children’s attendance was not 
rendered obligatory until ten years later, the 
Scottish Act of 1872 (the Lord Advocate Young’s) 
laid down once for all the obligation of every parent 
to send his child to school from the age of fi ve to 
thirteen, and gave to the school boards authority to 
enforce this obligation. Even this provision required 
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the aid of subsequent legislation in 1878 and 1883 to 
make it effective. In 1SS5 a separation was made 
of tire administrative functions of the Scotch and 
the English Education Departments ; and the former 
has since had its own committee of Council and its 
own secretary. The educational effects of this 
series of public measures will be understood by the 
leader who consults Mr Fearon’s Report on the 
Burgh Schools of Scotland presented to the Schools 
Inquiry Commission of 1867 ; James Grant’s History 
of the Burgh Schools of Scotland ( 1876) ; Matthew 
Arnold’s chapter on 1 Scottish Education in W aid s 
Reign of Queen Victoria; and Mr H. Craik’s 
admirable summary, Education and the State ( 18S3 ). 
It Should be added that the Local Government Act 
for Scotland (1889) allotted the sum of £201,000 
per annum derived from the Probate Duties, so 
that £30,000 should go to the relief of local tax- 
ation in the Highlands (including the education 
rate), and the remainder, £171,000, to the reduction 
of school-fees in state-aided schools throughout the 
rest of Scotland. The result will be to make 
elementary education in Scotland free. 

In 1867 a Commission of Inquiry reported that of 
500,000 children about 400,000 were in attendance 
at school, of whom about half were to be found 
in schools under government inspection. In the 
report for 18S8 it appears that the number of 
scholars on the rolls of inspected schools was 
631,865, that the average attendance was 491,735, 
and that of this number 231,670 were examined in 
the higher standards (III. to VI.), of whom 58,131 
having reached the fifth standard were presented 
in some ‘ specific ’ subject such as Latin, French, 
mathematics, or some branch of science. In a 
population scarcely reaching four millions, these 
figures represent a standard both of attendance 
and attainment which compares favourably with 
that of the best instructed nations of Europe. 
Recent measures of the Scotch Education Depart- 
ment for the more systematic inspection of higher 
schools, and for awarding ‘ leaving certificates ’ to 
their pupils, have greatly enlarged the influence of 
that department, and are giving to the whole 
system of primary, secondary, and university educa- 
tion in Scotland a unity and comprehensiveness 
which are still lacking in the south, 

Ireland. — Up to 1831, when Lord Derby (then 
Mr Stanley ) established the national system, par- 
liamentary grants for education had been made 
through the agency of private societies. In that 
year a Board of Commissioners was established, 
with very large powers of administration, includ- 
ing the power to aid in the erection of schools, to 
appoint inspectors and other officers, to award 
gratuities to teachers, to establish a model and 
training school, and to edit and publish suitable 
school-books. It will thus be seen that the powers 
intrusted to the Irish commissioners were greatly 
in excess of those ever exercised by the committee 
of Council in England or in Scotland. From the 
first it was determined that the rights of the 
Catholic population should be duly regarded, and 
when, in 1861, the whole system was consolidated 
by the grant of a royal charter to the commissioners, 
it was specially provided that of the twenty mem- 
bers of the board, ouc-half should be Catlioiics and 
one-half Protestants. There is a Catholic secretary 
as well as a Protestant secretary, and one-lialf of 
the inspectors are Catholic. In 1SS7 the number 
of schools under the supervision of the board was 
S024, the number of scholars 1,071,797, and the 
annual grant £S52,000. In the same vear, the total 
income from all local sources was' £190,000, of 
which £100,000 was derived from the school-fees. 
The commis'-ioncrs proposed to defray two-thirds 
of the cost of erecting new schools. They pay the 
teachers partly by fixed salaries and part fy on a 


scale determined by the results of examination. 
Each subject of instruction is separately assessed, 
and the ‘ results fees ’ are not, as in England and 
Scotland, paid to managers, but direct to the 
teachers. The inspectors are appointed by the 
board after competitive examination, one import- 
ant part of such examination being in school 
management and organisation. Uniformity of 
judgment is largely secured by frequent confer- 
ences, central or in districts, of inspectors under 
the direction of the board. Hygiene and manual 
training have of late been introduced as subjects 
of instruction, on which ‘results giants’ may be 
claimed. The monitorial system still prevails to a 
much larger extent in the schools of Ireland than 
in those of Great Britain. The provision for train- 
ing teachers consists of one normal college main- 
tained and controlled by the board, two Roman 
Catholic training-colleges, and one under the super- 
vision of the Protestant Archbishop of Dublin. 
Grants are made to these institutions, and their 
pupils are subject to the government examination 
for certificates of competency to take charge of 
schools. Religious instruction is provided in all 
the schools, but a stringent conscience clause pro- 
tects the interests of parents who do not approve 
of that given in the school. The general principle 
on which the whole state system is founded has 
been described as ‘united literary and separate 
religious teaching but ■ in practice, not more 
than half the schools illustrate this theory. In 
3168 schools under Catholic teachers, there were 
475,364 Catholic pupils, and no Protestants. In 
809 schools under Protestant teachers, there were 
86,469 pupils, of whom none were Catholics. The 
remaining scholars were in mixed schools, of which 
2714 were under the care of Catholic, and 1228 
under Protestant teachers, while 77 were taught by 
Protestant and Catholic instructors conjointly. 

Local Examinations and Recent Development.— 
In England, meanwhile, subsidiary efforts, for the 
most part tentative, voluntary, and unsystematic, 
have been made towards a fuller development of 
our educational resources. In this connection, the 
place of honour is due to the ancient universities, 
which have of late put forth considerable energy in 
fields outside the recognised , domain of academic 
work. The Local examinations of the universities, 
instituted in 1S5S, have had enormous influence in 
elevating and defining the aims, and in encouraging 
the efforts of teachers in secondary schools, botli 
private and public; and by the operations of the 
joint board of the two universities, a large number 
of the foremost classical and other schools have 
been subjected to annual inspection and examina- 
tion, and a rapport between those schools and 
the universities has been established, by the award 
to the best scholars of a leaving certificate — cibitur- 
ienten examen — which is accepted as equivalent to 
matriculation in nearly every college in Oxford 
and Cambridge. In 1867 the first steps were taken 
by Cambridge towards the establishment in pro- 
vincial towns of couises of lectures of a higher and 
more systematic character than the miscellaneous 
lectures, familiar to the members of literary and 
mechanics’ institutes. The authorities of Oxford 
soon took a share in this missionary enterprise, and, 
under the name of ‘ University Extension Lectures,’ 
teaching by highly qualified professors is now 
being largely appreciated in many local centies, 
and is followed up in many cases by regular read- 
ing and examination. Proposals for the formation 
of leading circles for home-study, on a plan which 
has since 1879 proved very successful in America 
(cf. Chautauqua), have been formulated by the 
universities, and are probably destined to exercise 
considerable influence on the home-reading and the 
intellectual life of large classes of the community 
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who have had few opportunities of higher instruc- 
tion, and are engaged in efforts after self-improve- 
ment. 

A more difficult enterprise has been attempted 
at Cambridge by the establishment of a special 
syndicate for the training of teachers. In the 
sphere of elementary education, experience has 
conclusively shown the enormous importance of 
special preparation for the teacher’s work, and 
the marked superiority of trained over untrained 
teachers. In England and Scotland there are no 
less than fifty training or normal colleges receiving 
large subsidies from the parliamentary grant, and 
providing for the systematic professional instruction 
of nearly 4000 students, male and female, who 
remain in them for a period of two years, with a 
view to" become masters and mistresses in element- 
ary schools. But for the technical training of 
secondary and higher teachers in their craft no 
similar provision has been made. In the univer- 
sities of Edinburgh and St Andrews, professorships 
of Education have been established ; but the value 
of a theoretical acquaintance with the art, science, 
and history of teaching is at present very imperfectly 
recognised in the higher schools of either England 
or Scotland. The Cambridge syndicate sought to 
supply this deficiency (1) by providing various 
courses of lectures on these subjects under the 
sanction of the university, and (2) by the establish- 
ment of a special examination, and the award of a 
teacher’s diploma to successful candidates. Of the 
other agencies at work in England with the same 
object, the most important is that of the College of 
Preceptors, a body which, having been incorporated 
in 1S49, and having during many years limited its 
action mainly to the promotion of the professional 
interests of private teachers, has of late years 
exhibited much honourable activity, aud by means 
of courses of lectures on professional topics, and by 
awarding the degrees of associate and licentiate 
after examination, has done much to raise the 
standard of qualification among the teachers of 
intermediate schools. Two training-institutions 
for secondary teachers, the Maria Grey College in 
Fitzroy Street, London, and an institution with a 
similar object in Cambridge, have been started 
with excellent prospects of success. They are for 
women students only, and already the demand for 
teachers who have undergone due probation in 
these institutions is considerable, and is constantly 
increasing. 

The creation of the Girls' Public Day School 
Company in 1874 was one of the most memorable 
facts in the recent history of education in Eng- 
land. It offered to parents for the first time 
schools with a high standard- of instruction, with 
qualified teachers, and with the supervision of a 
responsible public body. By the end of 1SS8 
thirty-three schools had been established by the 
company in different towns in England and Wales, 
and with scarcely an exception had achieved con- 
siderable educational success. The number of 
pupils amounted to 6618, but these figures furnish 
a very imperfect measure of the influence of this 
enterprise, since, in many cases, local bodies not 
actually associated with the company have estab- 
lished schools on a similar basis, and have thus 
helped to create among parents the demand for 
education of a high and liberal type for their 
daughters, and at the same time to satisfy that 
demand. See the article Women. 

One other factor of educational improvement, 
none the less potent because it has- operated 
indirectly, deserves to _ be noticed. The great 
experiment tried at the instance of Lord Macaulay 
in opening to intellectual competition the principal 
offices of the Indian civil service, was found after 
trial to have succeeded in three important respects. 


It relieved statesmen and persons in authority of 
a very onerous responsibility, and of much solici- 
tation for personal patronage ; it has given to the 
nation a highly capable body of public servants ; 
and it has greatly stimulated higher education by 
offering lucrative posts as the rewards of intel- 
lectual merit. The success of this experiment led 
to the promulgation in 1870 of an order in council, 
throwing open a large number of clerkships and 
other honourable employments in the civil service 
to competition. The purification of the permanent 
service of the country from all taint of favouritism 
and of political or family influence, is of itself an 
object of high national concern ; but incidentally, 
the effect of such a measure in raising the standard 
of intelligence among civil servants, and in encour- 
aging and rewarding intellectual merit, is suffi- 
ciently important to deserve special notice in any 
estimate of our present educational condition and 
prospects. See Civil Service. 

Educational Literature. — Lastly, one of the most 
hopeful auguries for the education of the future is 
to be found in the recent and steady growth of a 
valuable educational literature. Teaching is no 
longer regarded as an empirical profession, but as a 
practical science based on laws and principles, on 
a right knowledge of the constitution of human 
nature, on a true psychology and physiology, on 
philosophy, history, and experience. The differ- 
ence between the skilled and the unskilled prac- 
titioner in the art of teaching depends partly on 
personal gifts and natural aptitudes, but also 
largely on a knowledge of the best methods of 
disciplining the scholar and communicating know- 
ledge. Other things being equal, the best teachers 
are those who have studied with most care the 
speculations, the doings, the failures, and successes 
of the past, and the reasons by which they may be 
explained. At present this truth, though suffi- 
ciently obvious to Englishmen in regard to every 
other profession, is very imperfectly recognised by 
them in regard to teaching. But it has long been 
recognised m other countries, notably in Switzer- 
land, in Germany, in France, in Belgium, and in' 
the states of the American Union. 

For the general history of education, and for 
criticisms upon the various systems, the reader 
will do well to consult Professor Mahaffy’s Old 
Grech Education, Professor Laurie’s Life of Come- 
nius, Compayre’s History of Pcdagoqy, Oscar 
Browning’s Educational Theories, K. H. Quick’s 
Educational Reformers, Henry Barnard’s English 
Pedagogy, and German Teachers and Educators, 
Leitclr’s Practical Educationists, Kiddle and 
Schem’s (American) Cyclopaedia of Education, and 
Sonnenschein’s Cyclopaedia of Education. 

Those who desire to trace the history of English 
popular education in fuller detail will find materials 
for doing so in Sir James Shuttleworth’s Four 
Periods of Public Education, in Dr J. H. Bigg’s 
National Education and Public Elementary Schools, 
in Henry Craik's Education and the State, in the 
introductory chapter of the Keport of the Koval 
Commission ( 1888), and in the chapter on 1 Schools,’ 
contributed by Matthew Arnold to Humphrey 
Ward’s volumes on The Reign of Queen Victoria. 

In order to trace the history both of the facts 
relating to secondary instruction in England, 
and of the controversies and projects which have 
arisen on the subject, it will be well to refer (1 ) to 
the voluminous Keport of the Schools Inquiry Com- 
mission of 1867; (2) to Matthew Arnold’s Keport 
on Secondary Instinct-ion in France, Germany, and 
Switzerland, and to his Essays passim ; (3) to the 
papers and discussions recorded in the second 
volume of the Keport of the International Educa- 
tional Conference in connection with the Health 
Exhibition of 1884; and (4) to the Keport of the 
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select committee presented to tlie House of Com- 
mons, April 1S87. 

In the German language, the Lcvana of Jean 
Paul Richter, the Gcschichtc dcr Piidagogik of 
Schmidt, the Padagogischc Schriftcn and other writ- 
ings of Herbart, anti the works of Diesterweg, Dettes, 
Sturm, Fichte, Herder, Wiese; Griihe, and Rosen- 
cranz, the accounts of the life and system of Pesta- 
lozzi by Yon Itaumer and De Guimps, the Baroness 
Billow’s exposition of the Frobelian principles, and 
the Encyclopaedia of Schmid, are among the prin- 
cipal authorities. In the French language, some 
of the most notable contributions to pedagogic 
science and history, besides those already named, 
are Buisson’s Dictionnairc dc Pedagogic, Jaco tot’s 
Enscigncmcnt Universal, Rousseau’s Emile, Michel 
Breal's Words on Public Instruction, Charbonneau’s 
Cows Thcoriquc, Forneron’s Guide dcs Institutaurs, 
and Th. Braun's Manuel 'dc Pedagogic. Of the 
American writers on education, the foremost are 
Henry Barnard, Professor W. H. Payne, Horace 
Mann, Miss Peabody, Miss Youmans, Miss Anna 
Brackett, D. P. Page, and Colonel Parker ; while 
in England, Stanley’s biography of Dr Arnold, and 
Biber’s Life of Pestalozzi, have been followed by 
many books expository in various ways of the 
history and philosophy of education, among which 
the most valuable are the works of Herbert Spencer, 
Alexander Bain, Professor S. Laurie, Professor 
Meiklejohn, Joseph Payne, Matthew Arnold, Dr E,- 
A. Abbott, Edward Tilling, R. H. Quick, Professor 
Sully, and the series of books and monographs pub- 
lished by the Cambridge Press, and containing 
various lectures which have been given before the 
university since 1879, under the sanction of the 
Teachers’ Training Syndicate. The first of these 
courses of lectures was intrusted to the present 
writer in 1880. His book is entitled Lectures on 
Teaching, by J. G. Fitch. The Bibliography of 
Education, by President Stanley Hall of the Clark 
University in Massachusetts, may also be consulted 
with advantage. . 

Unsolved Problems. — This general review of some 
of the more salient features of our educational 
history and present condition may be fitly con- 
cluded with a brief reference to some problems 
which yet remain unsolved, and which in the near 
future will challenge the serious attention of states- 
men, of parents, and of teachers. Of these, the 
political problem is not the least complex and diffi- 
cult. There is a general agreement that a minister 
of public instruction is needed in England, but 
there is far less of clear understanding respecting 
the right status of the proposed minister, and the 
functions he should discharge. The questions are 
often asked — What should be the rank of such 
a minister? How can the necessary rapport with 
the government of the day be made compatible 
with the need for ripe special knowledge, with the 
maintenance of definite principles, and with a 
steady pursuance of an organised system? Can 
these ends, e.g., be best attained by following the 
precedent of the India Office, and establishing a 
small permanent council to advise the minister of 
the day, and under his responsible supervision, to 
divide between them diflercnt departments of 
administrative^ work? And when a ministry of 
public instruction shall have been constituted, what 
should be the precise scope of its work, its relations 
to the universities, the nature of its authority over 
endowed schools, and of its less direct influence 
over other schools, and over their teachers? 

Other questions — e.g. IIow far is the action of 
the centra! government, in a community of free 
men, to be desired in such a matter as education ’ 
and how can such action be reconciled with the 
freedom of teachers, the variety of methods, the 
scope for philanthropic initiative, and the due 


encouragement of new educational ideals and 
experiments? — are of special interest to English- 
men, and have not yet been satisfactorily answered. 
The due provision of a suitable supply, both of 
intermediate and higher education, so that parents 
who desire such instruction shall have no greater 
difficulty in finding it than the labouring-man now 
has in obtaining access to a good elementary school, 
is not free from difficulty. Experience has shown 
that the capricious distribution of endowed foun- 
dations cannot be remedied by legislation, and 
that the nation cannot rely on endowments for an 
efficient supply of secondary schools. In these 
circumstances, should municipalities and county 
councils be compelled, or if not compelled, at 
least permitted to tax .their constituents for the 
due provision of public secondary schools where 
they are wanting? And if such schools are once 
supplied, how are they to be maintained and 
governed? With regard to the improved status 
and qualification of teachers, the question arises 
whether these objects are most likely to be attained 
through those -voluntary efforts which will result 
spontaneously from the growth of a healthier 
and more intelligent demand on the .part of the 
public; or is it on the other hand needful that 
legal- restraints shall be put in the scholastic, as 
in the medical profession, upon the incompetent 
and unauthorised practitioner? And what after all 
is the truest and highest kind of qualification for 
the public teacher? Should it be sought in special 
seminaries, or in the ordinary ; places of liberal 
education? In what proportions should the tech- 
nique of school-management on the one hand, and 
speculative discussion on the philosophy of teaching 
and with the nature of mind on the other, be com- 
bined in a true system of professional training 
with practical work, and the sort of general study 
and mental cultivation which is common to the 
needs of all professions alike ? 

Finally, there is room for larger and truer con- 
ceptions than any we have yet formed of the 
objects and aims of education "itself. Most of our 
present methods and ideals are survivals from a 
time when the range of available knowledge was 
narrower, and when the duties and responsibilities 
of life were less complex. In view of the new 
intellectual and social conditions of our time, and 
of the experience we have gained, this ago has now 
to inquire what kind of knowledge is best worth 
having, and what sort of formative and moral dis- 
cipline is best fitted to equip a man for the duties 
of citizenship, for the work of active life, and for 
the enjoyment of an intelligent home. What arc 
the relative educational values of the traditional 
discipline of classical study and of more modem 
studies? What larger share, if any, of the time 
and efforts of teachers should be given to the train- 
ing of the hand and of the senses, as distinguished 
from the acquisition of the sort of knowledge and 
of mental cultivation which are derivable from 
books ? _ What other and better means of com- 
municating knowledge, and of making it attractive, 
can yet be devised ? 

On no one of these topics has the last word yet 
been said. On all of them the best and most 
fruitful discoveries have still to be made. 
Education, Military. See Army Schools. 

Educt, as opposed to product, is a body obtained 
by the decomposition of another in which it already 
existed as such ; the product being a compound not 
previously existing, but formed during the com- 
position. 

Edward, surnamed the Confessor, the hast 
Anglo-Saxon king of the old royal line, was boro 
at lslip in Oxfordshire, the elder son of Ethelred 
the Unready, by his marriage in 1002 with Emma, 
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daughter of lticliard the Fearless, duke of the 
Normans. On the death of Ethelred in 1016, 
Canute obtained possession of the throne, and next 
year married the widowed Queen Emma, by whom 
lie had two sons, Harold and Hardicamite. Until 
the death of Canute in 1035, Edward lived in 
Normandy, hut was invited to his court by his 
half-brother Hardicanute in 1041, and next year 
succeeded him as king. This was brought about 
mainly by the great Earl Godwin, whose only 
daughter, Edith, Edward married in 1045, to treat 
her, however, throughout his life rather like a 
father than a husband. He was perpetually influ- 
enced by his favourites, who were usually worthless 
foreigners, and the history of his reign is merely 
the record of the struggle of the Norman or court 
party with the national or Anglo-Saxon, party, 
which was led by Godwin and his son Harold. 
Wars with the Welsh, and an unsuccessful revolt 
of the Northumbrians, were the chief events in the 
later years of his reign. Edward died 5th January 
1060. He was a poor and spiritless king, who, 
for his monk-like virtues, was canonised by Pope 
Alexander III. in 1161. With him the old English 
monarchy perished, save only for its spasm of 
dying energy in the few months’ reign of the heroic 
Harold; See Freeman, and the early lives of Edward 
edited by H. R. Luard (‘Record’ series, 185S). 

Edward I., king of England, was the elder of 
the two sons of Henry III., by his queen, Eleanor, 
daughter of Count Raymond Berenger of Provence, 
and was bom at Westminster, June 17, 1239. 
His name was given him by his father out of rever- 
ence for the memory of Edward the Confessor, and 
in its English sound, as well as in the honest 
English temper, no less than the yellow hair and 
stalwart figure with which the young prince grew 
up, Englishmen might well have read the promise, 
that once more after two hundred years England 
would be ruled by a native English king. Edward 
was brought up at Windsor, was given by his 
father in 1252 the government of Gascony, and in 
1254 married, in the monastery of Las Huelgas, 
Eleanor, sister of Alfonso X. of Castile, receiving 
immediately thereafter from his father Gascony, 
Ireland, and the Welsh march betwixt the Conway 
and the Dee, where, in fighting with the turbulent 
Welshmen, he learned his first lessons in warfare. 
At the Parliament of Oxford ( 1258) he took part 
with his father in his contest with his troublesome 
nobles, but thereafter appears to have at first sided 
with the great Earl Simon de Montfort, the leader 
of the barons or national party, without, however, 
impairing his own personal loyalty and affection 
for his father, with whom ere long he was recon- 
ciled. It was his rash eagerness in pursuing an 
advantage gained over the Londoners, who were 
devoted to the party of Simon, that lost the battle 
of Lewes (1264), one immediate consequence of 
which was the prince’s imprisonment as a hostage 
for his father’s pledges. Conditions for his libera- 
tion, discussed at Simon’s famous parliament of 
1265, were frustrated through Edward’s escape by 
a stratagem from Hereford Castle ; and at the final 
battle at Evesham (August 4), where Simon recog- 
nised, in the skilful disposition of his enemy’s 
forces a fatal lesson learned from himself, the 
struggle practically ended with the great popular 
champion’s death' on the battlefield. Edward 
gained much influence by the wise prudence and 
moderation with which he stamped out the last 
embers of rebellion. 

In 1270 he started at the instigation of Louis 
IX. of France to join the last of the crusades, but 
when he reached Tunis, found that king dead, 
and the expedition already desperate of success. 
He went on to Acre, and won great renown 
as a knight, but failed to save the Frankish king- 


dom in the East from its inevitable fate. In June 
1272, while sitting alone on his bed, his own strength 
and energy saved him from being murdered by one 
of the infamous sect of the Assassins. Hastily 
guarding himself with his arms, and receiving a 
desperate wound, from which he afterwards suffered 
much, he tore the knife from his assailant’s hand, 
and buried it in his heart. The ancient story that 
his queen Eleanor, who had followed him in his 
pilgrimage, saved his life at the risk of her own by 
sucking the poison from the wound, unfortunately 
lacks historical support, but fits well with the 
romantic temper of the times, as well as with the 
deep affection that survived throughout life betwixt 
husband and wife. Two months later he started 
for home, and at Capua, in the January of 1273, 
heard of his father’s death two months before. 
Meantime he had been quietly proclaimed king, 
and as things went well in England, he visited 
the pope, did homage at Paris for his French pro- 
vinces, and did not return to his kingdom till the 
August of 1274. At his coronation he received the 
homage of Alexander III. of Scotland for his lands 
in England, but Prince Llewelyn of Wales neglected 
the summons to attend, and only did his homage in 
1276, under the combined terrors of excommunica- 
tion and the royal army. Edward at once com- 
menced that wise and large policy of domestic 
consolidation and financial as well as legal reform 
that has shed such lustre upon the reign of the Eng- 
lish Justinian, and made it almost the most import- 
ant epoch in the constitutional history of England. 

His first warfare was with the turbulent and dis- 
affected Welshmen, who had profited bv the intes- 
tine turmoil of the preceding reign, and intrigued 
perpetually with the rebellions nobles of Henry III. 
for their own ends. The forced peace of 1277, and 
the national dissatisfaction at the stringent terms 
granted by Edward, which was not abated by the 

E ersonal favours he heaped upon the princes 
lewelyn and his brother David, were but the pre- 
ludes to the final struggle which commenced three 
years later, and ended m the complete suppression 
of Welsh nationalism, with the defeat and death of 
Llewelyn, near Builth in Brecknockshire, and the 
cruel execution of David at Shrewsbury, as a traitor, 
in 12S4. By the famous Statute of Wales in the 
same year, the ancient principality was finally an- 
nexed to the English crown, while English laws and 
English institutions were forced upon the conquered 
people. Edward devoted the next year to legisla- 
tion, then went abroad to mediate, without success, 
in the quarrel between Fiance and Aragon. He 
had soon to return to quell fresh disturbances in 
Wales, and even in England, where the great 
Statute of Winchester, which had been passed in 
1285 to place the defence of the country on a really 
national basis, had not yet had time to effect its 
end. Finding that most of his judges had been 
corrupting justice, be punished them with an iron 
hand, next banished in 3290 all the Jews to the 
number of over 16,000 from the kingdom on the 
plea of extortionate usury. Earlier in the reign he 
had hanged 2S0 for money-clipping and forgery. 

Just at this time the death of the young Scottish 
queen, the Maid of Norway, whom Edward had 
caused to be betrothed to his eldest surviving son, 
Edward of Carnarvon, opened up a fatal contest 
for the Scottish crown, which gave Edward his 
opportunity to assert anew the old but some- 
what shadowy claim of the English crown to the 
over-lordship of Scotland. The southern half of 
that composite kingdom was inhabited by people 
of English blood and English institutions; its 
south-eastern part, the Lothians, had undoubtedly 
once formed part of the Anglian kingdom of 
Northumbria; while its south-western, Strath- 
clyde or Scottish Cumbria, the population of which 
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"was in great part Celtic, had in 945 been given by 
the English king Edmund I. to Malcolm as a fief. 
The northern portion of the kingdom was purely 
Celtic in blood, and had at no time been subject to 
English influences, but though the reigning family 
was itself of Celtic origin, its authority hardly 
extended effectively beyond the region inhabited 
bv men of English blood. Undoubtedly the Scottish 
king in 921 chose Edward the Elder ‘to father 
and to lord,’ and the right then acknowledged was 
claimed successively by William the Conqueror, 
Rufus, and other English kings. Moreover, from the 
12th century it had been customary for the Scottish 
kings or their sons to receive English earldoms, 
and do homage for them, but it continued to 
remain somewhat vague, whether such homage was 
understood to be extended beyond these earldoms, 
so as to include the Lowland provinces and the 
whole Scottisli kingdom. William the Lion, taken 
prisoner at Alnwick in 1174, for his freedom 
acknowledged the supremacy of Henry II. in the 
treaty concluded at Falaise on December 7, but on 
his return found his subjects ill disposed to accede 
to his cowardly submission ; and fifteen years 
later the claim founded on this special act of 
submission was formally renounced for a sum 
of 10,000 merles by Richard I., who was eager 
to raise money for his crusade. Such was the 
ill-defined position of this ancient controversy, 
when fate seemed to fling into Edward’s hands 
the opportunity of defining it anew with all 
the clearness dear to his legal mind. It was 
easy for him to secure a recognition of his superi- 
ority from the selfish and eager candidates for 
the crown, and meantime he secured the Scottish 
castles, and after a deliberate examination of the 
rival claims, decided in favour of John Baliol, 
who, on his accession, paid homage distinctly for 
the whole kingdom of Scotland. He soon found 
his position as a vassal-king intolerable, betwixt 
the unruly turbulence of his subjects and the 
imperious 'demands of his over-lord, who allowed 
appeals to be led from Baliol’s subjects to himself. 


for the safety of Guienne and his other possessions 
in France. Ere long the high-handed conduct of 
tlie French king made war necessary, and Edward, 
with characteristic energy, at once began his pre- 
parations, and summoned in 1295 an assembly of 
the estates of the realm, which was practically the 
beginning of our modern parliaments. The ever- 
increasing exasperation of the Scots at length broke 
out into open warfare in 129G. Edward at once 
marched northwards, captured Berwick, and car- 
ried his victorious arms as far north as Aberdeen, 
Band’, and Elgin, taking the great castles on the 
way, formally accepted Ballots surrender of the 
crown at Montrose, and returned to Berwick 
(August 22), carrying with him the famous corona- 
tion-stone from Scone, after having subdued the 
whole kingdom in about five months. Here, six 
days later, he received the fealty of the clergy, 
barons, and gentry of Scotland, whose names fill 
the thirty-live skins of parchment known ns the 
Ragman Roll. 

At length lie was at liberty to turn to France, 
but the groat cost of his late expenditure had 
already driven him to make such heavy demands 
upon the revenues of the church, that the clergy 
now refused fresh subsidies, headed by Arch- 
bishop Wincliclsca and supported by the hull 
‘Clencis Laicos’ of Pone Boniface VIII. The kin- 
rot alia ted by placing the clergy of the kingdom in 
outlawry. At the .Salisbury parliament in Febru- 
ary 1297, the great- barons also refused to take part 
in foreign war, while the merchants were exasper- 
ated because their wool had been seized. A com- 


promise was soon effected with the clergy, and a 
temporary illegal grant for the immediate purposes 
of the war was procured from the nobles and com- 
mons who were with him. Edward sailed for 
Flanders, and at Ghent confirmed the Charter with 
such supplementary clauses as were demanded by 
his refractory nobles', thus finally establishing the 
right of the people themselves -to determine taxa- 
tion. This is only second in importance to Magna 
Charta itself as a landmark in the history of Eng- 
land. The suspicious fears of his people compelled 
Edward to repeat the confirmation at London in 
1300, and again at Lincoln in 1301 — an insult to his 
honesty which the king never forgave, and .to which 
his subsequent banishment of 'Winchelsea was due. 
In 1303, and again the year after, Edward, in 
desperate straits for money, levied, by agreement 
with the foreign merchants, some new customs — 
the beginning of our import duties, without consent 
of the estates, and collected a tctllaqe from the 
royal demesne, and again, in 1305, lie obtained 
from Clement V. a formal absolution from the 
obligations of 1297. It is true that the first two 
measures were contrary to the spirit rather than 
the letter of his promise, and that he never sought 
to avail himself of the dangerous power granted 
him by the papal absolution, yet these three facts, 
says Bishop Stubbs, ‘ remain on record as illustra- 
tions of Edward’s chief weakness, the legal captious- 
ness, which was the one drawback oil his greatness.’ 

It was the dangerous aspect of affairs in Scot- 
land that forced the king to • submit so easily 
to the demands of his barons. Already, in the 
spring of 1297, Wallace, without any countenance 
from the Scottish nobility, had commenced a 
guerilla warfare, and his handful of desperate men 
soon increased into an army, which completely 
defeated Earl Warenne and Cressingham at Cam- 
bnskennetli (Stirling Bridge) in September 1297, 
and ravaged England, with the most atrocious 
cruelties, from Newcastle to Carlisle. Edward’s 
expedition to Flanders had been a failure, but he 
hastened to conclnde a trace, so as to find time to 
chastise the Scots, cementing it by his betrothal to 
Philin’s sister Margaret. The good Queen Eleanor 
had been already dead nine years. Meantime, 
Wallace’s success had merely earned him the bitter 
jealousy of the Scottish nobles, and his power was 
finally broken in the disastrous defeat by Edward’s 
army at Falkirk in July 1298. The king had -two 
of his ribs broken by a kick from his horse on the 
morning of the battle, but rode throughout the day 
as if unhurt. The straggle lingered on some yearn 
under various leaders, as Edward found his energy 
paralysed the while by the intrigues of Philip, and 
the constitutional struggles with his barons. Pope 
Boniface, in 1301, put forth a claim to the overlord- 
ship of Scotland, which was repudiated by the 
whole body of the estates at Lincoln. It was not 
till the June of 1303 that the king was able to 
resume his conquest. AccoYnpanied by a fleet 
carrying his supplies, he penetrated again into 
the far north, tarried a while in Dunfermline, and 
settled the kingdom after the reduction of Stirling, 
the last place of strength that held out. In 1305 
Wallace was betrayed into his hands, sent to 
London, and cruelly executed as a traitor. The 
fate of this noble-hearted patriot is a fatal blot 
upon his conqueror’s memory, hut it should not he 
forgotten that Ed waul was" profoundly convinced 
of the legality of his own claims over Scotland, ami 
that Wallace to him was merely a pestilent rebel, 
who had earned his doom by treason to his lord ami 
by the cruelties he had inflicted upon Englishmen. 
Tlie same year the king prepared a new constitu- 
tion. for the conquered kingdom, divided it into 
sheriffdoms like the English counties, and made 
arrangements for the representation of the Scots in 
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the English parliament — a measure which, had it 
been successful, might have anticipated by four I 
centuries the benefits of the union. • It might now 
have been expected that Scotland was effectively 
subdued, but ere long Robert Bruce, who had 
hitherto played a dubious game, raised a revolt in 
the beginning of 1306, got rid of the regent Comyn, 
his most serious rival, by a foul murder in Dumfries 
church, was crowned king at Scone, and kept up 
ah incessant but varying straggle during the winter 
of 1306 and the spring of 1307. . The treachery of 
those who had sworn fealty to him, and whom he 
had trusted implicitly, roused Edward to the pitch 
of exasperation, and at the knighting of Prince 
Edward at Westminster, he swore a solemn vow to 
be revenged upon Brace. He at once despatched a 
force to Scotland, and though how old and infirm, 
began preparations for his fourth expedition ; but 
he was attacked with dysentery on the march, and 
his malady increased so much upon him that he 
died on the 7th of July 1307, at Burgh-on-Sands, 
near Carlisle, within sight of Scotland, leaving for 
his son Edward the dying command not to bury 
his body till he had utterly subdued the Scots, but 
to carry his bones with the army until the victory 
was complete. Eleven days later the young prince 
reached Carlisle, but returned a few weeks after to 
London, and buried his father’s body in West- 
minster, where it still rests under a slab, with the 
simple but truly descriptive inscription : ‘ Eduardus 
primus, Scotoram malleus, hie est.’ 

See Life and Reign of Edward I. (Seeley, 1871) ; vol. 
ii. (1876) of Bishop Stubbs’s Constitutional History of 
England, liis Early Plantagcnets in ‘ Epochs of Modern 
History’ (1876), and his prefaces to the Chronicles of 
the Reigns of Edward I. and Edward II. in the ‘Bolls’ 
series (2 vols. 1882-83). 

Edward II., son of the preceding, was born at 
Carnarvon in Wales, 25th April 1284, and in 1301 
was created Prince of Wales, being the first heir- 
apparent of the English throne who bore that title. 
In 1297 he was appointed regent in bis father’s 
absence, and as such signed the famous Confimnalio 
Cartarnm. He accompanied his father on his 
various expeditions into Scotland, but was absent 
at his death in July 1307, and instead of carrying 
out his dying commands, returned to London to 
give himself to unworthy pleasures and the beloved 
companionship of his favourite the Gascon, Piers de 
Gaveston. A month later he created him Earl of 
Cornwall, and on his departure for Prance in the 
beginning of 1308 to marry Isabella, daughter of 
Philip V., left him guardian of the kingdom. The 
indignant nobles demanded bis banishment, and 
twice was the favourite forced to leave England, but 
as often was lie recalled by the infatuated monarch, 
until at length they rose in arms, captured Gaveston, 
and executed him at Warwick in 1312. Two years 
later, Edward invaded Scotland at the head of an 
army of 100,000 men. At Bannockburn, on the 24th 
June 1314, he was defeated with immense slaughter 
by Bruce, whose heroism redeemed the dubious 
patriotism of his earlier years, secured his own 
crown, and the final independence of his kingdom. 
With the capture of Berwick in 1318, he had 
undone every trace of the conquest of Edward I. 
This great disaster in Scotland was followed by 
risings in Wales and Ireland, and two seasons of 
unexampled famine attended by still more fatal 
pestilence. From this time till ' 1321 the influence 
of Lancaster as the king’s minister was supreme, 
but in that year, with the aid of his new favourites, 
Hugh le Despenser the elder, and his son, Hugh 
the younger, who had been already banished, 
but whom the king had recalled, Edward over- 
threw Lancaster, and put him to death. Imme- 
diately after, Edward invaded Scotland for the 
last time, but achieved no particular success, and 


in 1323 concluded a truce with that nation for 
thirteen years, and returned to England. A dis- 
pute 'now arose between him and Charles IV. of 
Prance, brother of his wife Isabella, in regard to 
the territories which he held in that country. 
Charles seized these, whereupon Edward sent over 
Isabella to remonstrate, and, if possible, to effect 
an amicable arrangement between them. Isabella 
already despised her husband, and hated the 
Despensers, and bad contracted a guilty passion 
for Mortimer, one of the most unprincipled and 
powerful of the disaffected nobles. She now 
treacherously made common cause with many of 
the exiled nobles against her husband and the 
Despensers, and having obtained possession of the 
young Prince Edward, she embarked from Dort, 
in Holland, with a large body of malcontents, ami 
landed on the coast of Suffolk on the 24th September 
1326. Edward fled, but was taken prisoner in 
Glamorganshire. The Despensers, father and son, 
were executed, and the monarch himself compelled 
formally to resign the crown. His robust frame 
refusing to succumb to some months of the most 
inhuman treatment, he was murdered by a cruel 
death in Berkeley Castle, 21st September 1327. 

Edward III., son of the preceding, was born 
at Windsor, 13th November 1312, and was crowned 
king 29th January 1327. During his minority the 
country was governed nominally by a council of 
regency, but really by Mortimer and bis paramour 
Isabella. Early in 1328 the young king married 
Philippa of Hainault, and two years later seized 
’Mortimer and put him to death, banishing his 
unworthy mother, Isabella, to her remaining 
twenty-seven years of privacy in Risings Castle. 
He next invaded Scotland to assist Edward Baliol, 
son of John Baliol, who, in the confusion that 
ensued on the death of the great Bruce, had made 
a descent on the country, and got himself crowned 
at Scone. In a bloody battle fought at Halidon 
Hill, near Berwick, 19th July 1333, the Scots'were 
completely defeated, whereupon Baliol assumed the 
authority of a king, and did homage to Edward 
for his possessions, but a few months later had 
to flee from the kingdom. In the course of three 
years Edward thrice invaded Scotland, but though 
lie frightfully wasted the country, and brought 
armies such as could not be met in the field, he 
could not break the invincible spirit of the people, 
who, after each invasion had rolled over them like 
a flood, rallied anew with a still more stubborn 
resolution to be free. But the scene of Edward’s 
great exploits was France. Charles IV. having 
died without a son, Philip of Valois, the nearest 
heir by the male line, ascended the throne, under 
the title of Philip VI. Edward claimed the crown 
in right of his mother Isabella, sister of Charles ; 
but as the law of France expressly excluded 
females from enjoying sovereign rights, it is need- 
less to say that his claim was utterly' groundless. 
The English king admitted that his mother, being 
a female, could not inherit the crown of France, 
but affirmed that he, as her son, might. But it is 
clear that he could not receive from his mother 
rights to which she herself had no claim. Yet 
never was a bad cause redeemed from baseness 
with more splendid triumphs. Edward declared 
war against Philip in 1337, raising money un- 
sparingly by tallages, forced loans, and seizing 
wool for which it is true he promised to pay in 
the course of two years. Spite of the brilliant sea- 
victory at Sluys in 1340, the war was at first singu- 
larly unsuccessful, and Edward soon found him- 
self at issue with his nobles, and especially the 
princes of the church, and was compelled to pur- 
chase the grants of money necessary for the war 
with concessions of privileges, which he occasion- 
ally endeavoured to evade by subterfuges that his 



EDWARD 


grandfather would have scorned. At length in 
134G, accompanied by his eldest son, known as the 
Black Prince, he again invaded Prance, conquered 
a great part of Normandy, marched to the very 
gates of Paris, and on the 26th August 1340, 
inflicted a terrible defeat on the French at the 
famous field of Cr6cy. Here the Black Prince, 
though hut sixteen j care old, exhibited the most 
heroic courage. After some further successes, and 
the fall of Calais after a twelvemonth’s siege, a 
truce for a few months was concluded between 
tlie two nations, afterwards from time to time 
extended. Jnst before the surrender of the 
famished citizens of Calais, occurred the heroic 
incident of Eustace do St Pierre and his five com- 
panion burgesses of Calais, who offered themselves 
as victims to the king’s fury to save their fellow- 
citizens, and were saved only at the impassioned 
entreaties of Queen Philippa. Meanwhile the 
Soots had sustained in 1346 a severe defeat at 
Neville’s Cross, near Durham, their king, David 
II., being taken prisoner, while in 1349 the terrible 
Black Death had earned off a third of the total 
population of England, and permanently changed 
the whole relations between labourer and master. 

The war began anew in 1355, and next year, on 
the 19th September, the Black Prince obtained a 
brilliant victory at Poitiers, where King John of 
France was taken prisoner. The Scotch monarch 
was released under promise of a ransom of 100,000 
merks in 1357, and King John in 1360, when a peace 
was concluded between the French and the English, 
by which the latter were to retain their conquests. 
King John finding it impossible to raise his pro- 
posed ransom, honourably returned to captivity, 
and died in London in 1364. Shortly before this 
date, David, king of Scotland, whose residence in 
England had extinguished the little patriotism he 
ever had, entered into a secret agreement with 
Edward, in virtue of which his kingdom, if he 
died without male issue, was to be handed over 
to the English sovereign. Meanwhile, the Black 
Prince, who had married Joanna, daughter of 
the Earl of Kent, had received from his father 
Aquitaine and Gascony, and ruled there for some 
time very prosperously ; but ultimately involving 
himself and his father in a war with France, which 
was disastrous in its issues, was obliged in 1374 to 
conclude a truce for three years. Edward waged 
war no more. In spite of his brilliant victories, in 
suite of the dazzling valour of his son, he was at 
the last unsuccessful. Under him, says Mr Free- 
man, ‘ England Was successful in battles, but she 
was thoroughly beaten in war.’ Neither in Scot- 
land nor in France did he realise his desires. 
Affairs at home were no less unsatisfactory in the 
last years of his life, and public finance* drifted 
hopelessly into ruin. He quarrelled with his par- 
liaments, and saw public discontent sap the loyalty 
of his people, while he gave himself up to the influ- 
ence of his rapacious mistress, Alice Perrers, and 
let the government slip into the hands of his third 
son, John of Gaunt. The Black Prince, who had 
headed a party opposed to his father’s policy, died 
8th June 1370, and the king himself expired almost 
alone on the 21st June 1377, after a rei ,r n of fifty- 
one years. 

, ;l ec , bon-pn, ill's Life ami Times of Edtcard 

"VVy • “ t ^-P S * ISO!)), and Uev. W, "YVnrburton s Edward 
III. in ‘Epochs of Modem History * (1875). 

Inward II ,, son of Ilichard, Duke of York, 
and Cicely Nevill, daughter of the first Earl of 
\\ estmoreland, was born at Itoucn in 1442, and 
brought up at Ludlow Castle, being known during 
lus father’s lifetime as Earl of March. The Yorkist 
claim to the crown will be discussed under 
Roses (Watb or the); here it is enough to say that 
Edward found himself, on his father’s defeat and 


death at "Wakefield (December 30, 1460), head of 
a strong and resolute party. With characteristic 
vigour he at once set out from Gloucester, won the 
battle of Mortimer’s Cross ( February 2, 1461 ), lost 
in tbe person of Warwick the second battle of St 
Albans fifteen days later ; but only nine days 
thereafter, taking advantage of the reaction of 
the south against the excesses of Queen Margaret’s 
victorious northern soldiers, entered London in 
triumph, and was hailed as king. A month 
afterwards he secured for himself the crown by 
the great battle of Towton, near York. The inde- 
fatigable queen, with the aid of French money, 
kept up the struggle in the north, but her defeats 
at Hedgeley Moor and Hexham (1464), and the 
capture of the unhappy King Henry (1465), in the 
meantime closed the door upon her hopes. The 
young Edward was handsome and frank in man- 
ners, and quickly became a most popular king. 
The commons granted him the wool-tax and ton- 
nage and poundage for life. But Edward im- 
perilled his popularity by his uncontrolled licen- 
tiousness, and ere long by his ill-advised and at 
O.rst. secret marriage, with Elizabeth, tire handsome 
widow of Sir John Grey of Groby, daughter of the 
Lancastrian Lord Rivers, displeased the great 
Earl of Warwick and many of his nobility, who 
had hoped to buttress the king’s throne by a 
French or Burgundian alliance, and whose dis- 
affection was further increased by the honours 
which were lavishly heaped upon the young queen’s 
upstart relations. Warwick succeeded in detach- 
ing the king’s brother, the Duke of Clarence, from 
his side, and made him his own by marrying him 
to his daughter Isabel. Meantime the tide of 
popular feeling showed the direction in which it 
was running by insurrections in the northern 
counties and in Lincoln. At length Warwick 
finding Claience too weak a foundation on which 
to build a Yorkist revolt, crossed to France, and 
there made friends with his ancient enemy, Queen 
Margaret, and cemented the" alliance by marrying 
his daughter Ann to her son, Prince Edward. In 
September 1470 Warwick landed in England, and 
Edward finding himself deserted on every side fled 
to Flanders ; six months later he landed at Raven- 
spur, and pressed on to give battle to Warwick. 
His brother Clarence went over to his side, and in 
the final battle at Barnet, on Easter-day, April 
14, 1471, the kingmaker fell on the field of his 
defeat. Edward next turned to meet Queen Mar- 
garet, and put an end to the war by the victory at 
Tewkesbury ( May 4). . He showed the savagery of 
his nature by the murder of the young Prince 
Edward, and the ruthless severity of "his vengeance 
upon the other captives, some of whom had left 
sanctuary on promise of their lives being spared. 
The night of his arrival in London the old king, 
Henry VI. , died in the Tower — of a broken heart 
as was given out. Edward henceforward sat 
securely on his throne, and used his power freely 
to extort money from Ids subjects by forced loans. 
In 1478 he stained his name by the private execu- 
tion in the Tower of his brother Clarence — drowned 
according to an old tradition in a butt of Malmsey 
wine. Edward’s partisanship of Burgundy against 
France had brought no glory to his army, the 
leaders of which were induced by French gold to 
abandon the war. Equally unsuccessful were his 
ambitious schemes for the marriages of Ids five 
daughters. Edward died suddenly, April 9, 1483, 
worn out before his time by bis debaucheries. 

See James Gairdner’s Houses of Lancaster and York in 
^Enochs of Modem History ’ (1874), and the Introductions 
in his edition of the Easton Letters (3 vols. 1872-75). 

Edward V., son of the preceding, was bom 4th 
November 1470. The store of his life is brief and 
tragic. At the death of ids father, he was living 
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at Ludlow in Shropshire, a hoy of thirteen. When 
the news reached Ludlow, Earl Rivers, his uncle 
by the mother’s side, set out with him for London. 
, Richard, Duke of Gloucester, however, contrived to 
obtain possession of his person at Northampton, 
and brought him to the capital himself, in the 
beginning of May 1483. Towards the end of the 
same month, Richard was appointed .Protector of 
the kingdom. About the middle of June, the 
young Duke of York, brother of Edward V., also 
fell into his hands. The two hapless boys were 
then removed to the Tower, and were never more 
heard of. In 1674 some bones were discovered in a 
wooden chest below the stairs which formerly led 
to tiie chapel of the White Tower, and being 
supposed to be the remains of the princes, were 
re-interred in Westminster Abbey in the chapel of 
Henry VII. There is at least no doubt that they 
were murdered by command of their ambitious 
' uncle Gloucester, who himself began his short reign 
as Richard III., July 6, 1483. 

Edward VI., bom at Hampton Court on 12th 
October. 1537, was Henry VIII. ’s son by his third 
queen, Jane Seymour, who died twelve days after 
his birth. Till he came to six years he was brought 
up ‘among the women;’ then his instruction 
commenced ‘ in learning of tongues, the Scriptures, 
philosophy, and all liberal sciences.’ Cheke and 
Ascliam were among his preceptors. On 21st 
January 1547 he succeeded Henry, when Edward 
Seymour, Earl of Hertford, his uncle, got himself 
made Protector. A novus homo, who from a 
country gentleman had risen to be ruler of England 
through the accident of his sister’s queenship, 
Seymour allied hirasfelf with the reformed party 
' against the _ nobles of the old ldgime, and sought 
■by some high achievement to justify his rapid 
exaltation. During the first year of his protectorate 
he invaded Scotland, to enforce the marriage- 
contract between Edward and Mary, Queen of 
Scots. In the battle of Pinkie (lOtii September 
1547) the Scots were. utterly defeated, and Scotland 
lay at the mercy of Seymour, now self-created 
Duke of Somerset ; but his presence was needed at 
home. He returned to find that his brother, Lord 
Seymour, the admiral, had been caballing against 
him. Somerset had him attainted ; and on 20th 
March 1549 he was sent to the block, the boy-king 
consenting coolly to his death. That summer 
witnessed two rebellions— of Catholics in Devon- 
shire, and of agrarian malcontents, under Ket the 
tanner, at Norwich. Both were suppressed ; but 
two months afterwards a more formidable adversary 
arose in the person of Ket’s vanquisher, John 
Dudley, Earl of Warwick, who worked the Pro- 
tector’s downfall by insinuations against him of 
‘ambition, vainglory, and self-enrichment ’ (such 
are the entries in Edward’s Journal). Somerset 
was lodged in the Tower, pardoned, assailed anew, 
and this time beheaded (22d January 1552), Dudley 
meanwhile being created Duke of Northumberland. 
The people regretted, with good reason, Somerset, 
for Dudley was both a worse and a weaker man. 
Indifferent in matters of. religion (though lie died 
a professed Catholic), he too let the Reformation 
take its course under Cranmer (q.v.) and Cranmer’s 
more headstrong colleagues ; his single aim was to 
secure the succession for his own family. With 
this view he married his fourth son, Lord Guildford 
Dudley, to Lady Jane Grey, daughter of that 
Duchess of Suffolk to whom, by the will of her 
uncle, Henry VIII., the crown was to pass in 
default of issue by Edward, Mary, or Elizabeth. 
Northumberland now worked upon the dying boy 
to exclude his sisters, and nominate Lady Jane 
as his successor. Edward consented ; and a 
‘device,’ thus settling the succession, was drawn 
up. The king lived onlv a few weeks after, dying 
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at Greenwich on Gtli July 1550, of poison it was 
rumoured, but more probably from the effect of 
quack nostrums on a consumptive frame. On 8th 
August he was buried in Westminster with 
Protestant rites, but mass of requiem was chanted 
in the Tower. A truer estimate of this ‘ English 
Josias ’ — shrewd, obdurate, cold, yet anxious for his 
subjects’ well-being, a very Tudor — may be formed 
from his own Journal than from any of the contem- 
porary panegyrics. It is given, with a very full 
memoir, in the Literary Remains of Edward VI., 
by J. G. Nichols (2 vols. Roxburgh!: Club, 1857). 

Edward, Thomas, the ‘Banff naturalist,’ son 
of a private in the Fife militia, was bom at Gos- 
port in 1814, and spent his early years at Aberdeen. 
After settling as a shoemaker in Banff in 1837, his 
irrepressible and inborn passion for the pursuit of 
natural history led him to collect many specimens, 
and discover new species, which he classified, 
described, and exhibited. He was a Fellow of the 
Linnean Society, and of the Royal Physical Society 
of Edinburgh. The publication of Smiles’s Life of 
a Scotch Naturalist m 1876 awakened much sym- 
pathy in his favour, and a pension of £50 a year 
was conferred upon him. He died 27tli April 1886. 

Edwardes, Sir Herbert Benjamin, a soldier 
and statesman of British India, was born at 
Frodesley in Shropshire, on 12th November 1819. 
Entering the army of the East India Company in 
1840, he was, on the outbreak of the first Sikh war 
(1845), appointed on the staff of Sir Hugh Gough, 
and fought at Mudki and Sobraon. Shortly 
after the conclusion of the war he became assist- 
ant to Sir Henry Lawrence, British resident at 
Lahore, and in that capacity took an active share 
in punishing the Dewan Mulraj of Multan, who 
bad murdered Mr Vans Agnew and Lieutenant 
Anderson, defeating him twice, and capturing his 
city ( 1 849 ). During the Indian Mutiny, Edwardes, 
as commissioner of the Peshawar frontier, did very 
good service by conciliating Dost Mohammed of 
Afghanistan, and securing his neutrality. In 1865 
ill-health obliged him to return to England, where 
he commenced to write a Life of Sir Henry 
Lawrence, which was completed after his death 
(at London, on 23d December 1868) by Herman 
Merivale. He also wrote A Year on the Punjab 
Frontier in 1848-49. 

Edwards, Amelia Blandford, novelist and 
Egyptologist, was born in London in 1831. Her 
first novel, My Brother's Wife (1855), has been 
followed by a dozen others, among them Deben- 
hani’s Vow ( 1869 ), and Lord Brachcnbury { 1880). 
She has also published a volume of Ballads (1865), 
and, besides books of holiday travel in Belgium 
and the Dolomites, A Thousand Miles up the Nile 
(1877). Miss Edwards was the founder, and is 
one of the honorary secretaries, of the Egyptian 
Exploration Fund, and has contributed papers on 
Egyptology to the principal European and Ameri- 
can journals. Her scholarship has been recog- 
nised in several degrees from American colleges, 
notably a doctorate from Columbia; and in 18S9 
she lectured on Egyptian subjects in the United 
States.— Her cousin’ Matilda Barbara Betham- 
Edwards, was born at AVesterfield, Ipswich, in 
1S36, and when quite a young girl attracted the 
notice of Charles Dickens, who published her 
poem, ‘ The Golden Bee,’ in All the Year Bound ; 
it is included in her Poems (1885). Her first 
novel, The White House by the Sea, appeared in 
1857, Dr Jacob in 1864, and Kitty (described by 
Lord Houghton as ‘the best novel he had ever 
read’) in 1S69. Besides numerous other stories, 
many of which Have been translated into French, 
German, and Norwegian, Miss Betham-Edwards 
has published A Winter with the Swallows (1867) 
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and A Year in Western Frcintc (1875), whilst 
she has edited Murray’s Handbook to Southern, 
Eastern, and Central France, and Arthur Young’s 
Travels in France, with Life (1SS9). 

Edwards, Henri Milne. See Milne- 
Edwards, Henri. 

Edwards, Jonathan, theologian and meta- 
physician, was horn at East Windsor, Connecticut, 
5th October 1703, the only son among the eleven 
children of the Rev. Timothy Edwards, a worthy 
clergyman -there for more than sixty years. The 
hoy was precocious alike in learning and in piety, 
and graduated at Yale College in 1720. By that 
time all his spiritual difficulties had vanished, and 
given way to ‘an inward sweet delight in God,’ 
and lie had determined to devote himself to the 
ministry. After acting as tutor at Yale from 1724 
to 1726*, he was ordained in 1727 colleague to his 
maternal grandfather, Solomon Stoddard, in his 
ministry at Northampton, Massachusetts. Two 
years later the death of the latter left him alone, 
and here for nearly twenty-four years he laboured 
with remarkable earnestness, guiding his flock 
through the excitement of a revival which the 
preaching of George Whitefield in 1740 and the 
year after helped to spread far and wide over New 
England. The singular happiness and success of 
his first seventeen years was at length broken by a 
bitter dispute with his people about the circulation 
of certain books which lie considered as immoral in 
tendency, and further about the advisability of 
returning to the earlier Congregational rule of 
refusing to admit persons to communion who were 
not consciously converted. Edwards supported the 
more rigid view, and was obliged to resign his 
ministry in June 1750. He next laboured some 
years as missionary to the Housatonnuck Indians 
at Stockbridge, Berkshire county, Massachusetts, 
until 1758, when he was called to succeed his 
son-in-law, President Burr, of Princeton College, 
but died of smallpox only thirty-four days after 
his installation, 22d March 1758. Edwards is still 
America’s most original thinker in metaphysics, and 
it is hardly likely that his treatise on t tie" Freedom 
o f the Will ( 1 754 ) will ever be set aside ( see Will ). 
He was a, rigid and somewhat unsympathetic 
Calvinist in theology, but his heart throughout life 
was warmed with a piety of rare saintliness and 
elevation, already foreshadowed in the famous 
seventy resolutions drawn up in his twentieth 
year. His other works are only less memorable 
than his great treatise ; they include Original Sin 
(175S), True Nature of Christian Virtue (1788), 
and Dissertation on the End for which God created 
the World (17S9). The most notable adherents of 
the theological school founded by Edwards were 
Samuel Hopkins (q.v. ) ; his son, Jonathan Edwards; 
Joseph Bellamy of Connecticut (1719-90), whose 
works were published at Boston in 2 vols. in 1850 ; 
Nathaniel Emmons, who died at Franklin, Massa- 
chusetts, in his ninety -fifth year, and whose works 
(with a Life) extend to Svols. (Boston, 1842); 
Timothy Dwight (q.v.) ; and Leonard Woods, pro- 
fessor at Andover (works in 5 vols. Andover, 1S49- 
'’9lb ^ orc or loss complete editions of the works 
of ImI wards have been published by Austin (G vols. 
Worcester, Massachusetts, J80S-9), Williams & 
Parsons (8 vols. Lond. 1817), S. E. Dwight ( 10 vols. 
New \ork, 1829-30), Henry Rogers (2 vols. Lond. 
1S31), and by Leavitt & Co. (4' vols. New York). 
See Leslie Stephen s Hours in a Library (2d series, 
1S7G).- Jonathan Edwards the younger, second 
son of the preceding, was born in Northampton, 
Massachusetts, 2f,lh May 1745, and had his educa- 
tion at the College of New Jersey, where he 
graduated in 17G5. After his studies in thcology 
he became tutor at Princeton, and in 17G9 pastor 


at White Haven, Connecticut. Here he laboured 
with all his father’s energy and uncompromising 
strictness till his dismissal by his congregation 
in 1795 on - the plea of their inability to support 
a minister. Next year he was called to the 
church at Colebrook, Connecticut, and in 1799 to 
the president’s chair of the new college at Schenec- 
tady, New York ; but here he died the second 
summer after his inauguration, 1st August 1801. 
The circumstances of Ins death were strangely like 
his father’s, and it was not a little striking that 
both had preached on the first Sunday of their 
fatal year from the text ‘This year thou shalt die.’ 
The younger Edwards greatly resembled his father 
in intellect, and his ablest work is the best exposi- 
tion extant of his father’s theory of the will. It is 
A Dissertation concerning Liberty mid Necessity 
( 1797 ). Another valuable contribution to theology 
is contained in his three discourses On the Necessity 
of the Atonement and its Consistency with Free 
Grace in Forgiveness (17S5). His works were 
reprinted in 2 vols. , with a memoir, by his grandson, 
the Rev. Tryon Williams, at Andover in 1842. 

Edwards, Oliver, American soldier, bom in 
Springfield, Massachusetts, in 1835, entered the 
Northern army at the beginning of the. civil war, 
and rose, gaining almost every step by acts of 
personal gallantry, to the rank of brigadier-general 
in 1865. Hjs services were most conspicuous dur- 
ing the second day of the battle of the Wilderness ; 
at Spottsylvania (1S64), where he held the ‘bloody 
angle ’ for eleven hours with his own brigade, and, 
at the head of twenty regiments, faced the enemy 
for thirteen hours thereafter ; and at Sailor’s Creek, 
where he captured Generals Custis, Lee, and 
Ewell. General Edwards, after the war, returned 
to mercantile pursuits. 

Edwin, king of Northumbria, was the son of 
/Ella, king of Deira, who died in 58S. His father 
died when he was but three years old, whereupon 
/Ethelric, king of Bernicia, seized his territories. 
The child was carried into North "Wales, and there 
brought up. At length he found refuge with 
Rredwahl, king of East Anglia, who took up arms 
on his behalf against /Ethelfritli, the son of his 
oppressor, and defeated him in a great battle, 
in which the usurper fell (617). Edwin now 
obtained his fathers kingdom of Deira, and ere 
long overran Bernicia, thus bringing under his rule 
a united Northumbria, which extended north- 
ward to Edinburgh, a city which he fortified, and 
which still retains his name. He next conquered 
Elmet (the West Riding of Yorkshire) from the 
Britons, and pushed his power westward to the 
sea, and even to Anglesea and Man. After 
Raid wald’s death he also obtained the over-lord- 
ship in East Anglia, and overthrew the West 
Saxons, a victory which gave him the over-lordship 
of all England," save Kent. Edwin had already 
married /Etlielburh, daughter of /Ethelberht, the 
convert of Augustine, under Paulinus’ influence, 
and moved by his escape from assassination at the 
hands of the king of Wessex, and by his victory 
over, Wessex, Edwin was converted to Christianity ; 
and he and his nobles were baptised in the eleventh 
year of his reign. Thereafter, he became the most 
powerful prince in England. In 034 he fell in a 
disastrous battle at Hatfield Chase in Yorkshire. 
Edwin was canonised ; his festival falls on 4th 
October. His story forms the subject of Alexander 
Smith’s poem, Edwin of Deira (1SG1). 

Eccloo, a town in the Belgian province of East 
Flanders, on the Lieve, 12 miles NW. of Ghent 
by rail. It has manufactures of woollens, cottons, 
Ac. Pop. 11,164. 

Eel. a name somewhat widely applied in popular 
usage, but justifiably extended' to all the members 
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of the family Murmnidm, which is included in 'the 
order Physostomi of bony fishes. The family is a 
large one, with representatives in almost all fresh 
waters and seas ot temperate and tropical zones. 
As is well known, the body is much elongated, 
cylindrical or ribbon-shaped ; the usual scales are 
absent or rudimentary ; and there are no pelvic 
fins. If unpaired fins are present, they unite in a 
long fringe. Teeth are usually well developed. 
Over two hundred species are known, all carnivor- 
ous, and preferring to keep near the bottom, some- 
times at great depths. 

The genus Anguilla includes the eels par 
excellence, some twenty-five widely distributed 
species in all, the Common Eel (A. vulgaris) among 
the rest. The skin exhibits minute rudimentary 
scales, the upper jaw does not protrude, the tongue 
is free, the teeth small, the unpaired fins united in 
a continuous fringe. The common eel, though not 
without its mystery, is known to every one. The 
wide gape, the protruding lower jaw, the variable 
forms of head, the body cylindrical in front and then 
compressed, the long tail, the very varying colour, 
are familiar features. It occurs throughout most 
of Europe, frequenting, however, sluggish streams. 
Authorities usually distinguish two British species, 
A. vulgaris and A. latirostris, but the differences 



Tlie Common Eel ( Anguilla vulgaris). 

are slight. Stealthy in its habits, the eel lies in the 
mud during the day, and wriggles about at night 
in search of small water-animals, spawn, and dead 
carcasses. It is also certain that the eel often 
leaves the water, especially when grass meadows 
are overflowed or wet with dew, and travels by 
night over the moist surface in search of food ; its 
small external gill-aperture helps it to remain some 
time without water. In cold weather it hides 
itself in the mud. The mystery concerns its life- 
history, which as yet is somewhat uncertain. The 
sexes are separate, and the reproduction oviparous. 
In autumn some of the larger females migrate sea- 
wards, while others probably remain in the rivers 
in winter somnolence. The migrating females 
meet the nlales at the river mouths or in the 
sea, and there the reproduction apparently takes 
place. In spring the female young migrate up the 
rivers in large persevering shoals, overcoming all 
obstacles, such as flood-gates. The flesh of the 
eel is eaten, both fresh and preserved. They are 
caught by eel-spears, eel-pots, baskets, and in 
various other ways. In the blood of Anguilla, 
Murrena, and Conger, which is scantier than in 
most fishes, there is a powerful poison. The blood 
is exceedingly acrid to the taste, and though rapidly 
fatal when injected under the skin, is not markedly 
injurious in the stomach. The virulence of the 
poison is destroyed by heat. 


The genus Murmna includes a large number of 
marine species, mostly well coloured, some of great 
length (6 feet), and with formidable biting powers. 
One widely distributed species (M. Helena ) was 
highly prized by the Romans, and is still fished. 
The genus Conger (q.v.) is separately discussed. 
Munenesox, Myras, and Ophichthys are other im- 
portant genera within the family Muramidie.— The 
Electric Eel ( Gymnotus elcctricus ) belongs to a 
different though adjacent family (see Electric. 
Fishes). The sand-eels ( Ammodytes ), which are 




Sand-eel or Sand-kumce (Ammodytes lancea). 

often sought for bait, and are familiar to shore- 
wanderers, belong to quite a different set of bony 
fishes, and are also called launce. They are allied 
to the cods, and classified in the Anacantliini order. 
The marvellous adroitness with which they jerk 
themselves about in a pool, making use of the 
slightest cover of sand, is often admired. 

A superstition has lingered through many 
centuries, finding typical expression in the works 
of Albertus Magnus, and repeated to-day in the 
experiments of country schoolboys, that horse- 
hairs left to soak in the brook grow into small 
eel-like animals. The fact at the root of this 
fancy is the frequent and sudden appearance of 
one of tire Nematodes— the horse-liair worm. 

The so-called ‘ eels ’ in paste, vinegar, fermenting 
and decaying substances, or stagnant water, are 
minute threadworms or Nematodes, often belong- 
ing to the genus Anguillula. Their bodies have 
the usual threadworm shape, and are almost 
transparent, though with thick cuticle. The rate 
of multiplication is very rapid ; both eggs and 
adults have considerable power of reviving after 
Desiccation (q.v.). Adults have been known to 
reawaken- after a maximum desiccation of four- 
teen years. See Ascaris, Nematodes, Thread- 
worms, &c. 

Eel-pout, a name given in some parts of Eng- 
land to the Burbot (iota vulgaris), and on some 
parts of the Scottish coast to the Viviparous Blenny 
( Zoarces viviparus ). 

Effen’di, a title of respect among the Turks, 
bestowed upon civil officials, and upon educated 
persons generally, in contradistinction to the mili- 
tary title of Aga. It is nearly equivalent to the 
French Monsieur, but is suffixed to the personal 
name. 

Effervescence. Nearly all gases are more or 
less soluble in water, the amount of solubility 
depending on various conditions of pressure and 
temperature. As a rale, the lower the temperature 
and the greater the pressure, the greater is the 
solubility of a gas, so that when the temperature 
of such a solution is raised, or the pressure lowered, 
the gas escapes in small bubbles, giving rise to the 
phenomenon of effervescence. The most familiar 
instance of effervescence is when a bottle of soda- 
water is uncorked, the excess of carbonic acid gas 
over what can remain in solution escaping with effer- 
vescence. Again, when a seidlitz powder is mixed 
with water, effervescence occurs, owing to the 
inability of the water to retain the gas in solution. 
Many slight circumstances affect effervescence. 
Most people know that by stirring a glass of soda- 
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water, or by dropping into it a fragment of cork or 
a crumb o'f bread, greater effervescence occurs. 
Sometimes the liquid is rather viscid, and a per- 
sistent froth is produced, as when a siphon of 
lemonade is discharged into a tumbler. In such a 
case, the addition ot a few drops of milk or of a 
little alcohol causes more rapid effervescence and 
settling of the froth. In the former of these cases, 
the bread crumb or the stirring acts by making it 
more easy for the gas to form bubbles and escape. 
In the latter case, the effect of milk may have a 
twofold cause, one similar to that of the crumb, 
the milk globules acting <os nuclei ; the other 
similar to the calming influence of oil on sea foam, 
the natural oil, butter, here coming into play. 
The alcohol merely acts by thinning the liquid. 

Efflorescence, in Chemistry, is the term 
applied to the appearance of a white incrustation 
on the surface of certain bodies, as when a salt 
loses its water of crystallisation, and presents a 
white powdery appearance on the surface. Com- 
mon washing-soda exposed to the air affords a 
good illustration of this phenomenon. 

E ft (A.S. efeta, ‘lizard’), synonymous with 
Newt (q.v. ), a combination of the same root with 
the n of a prefixed an ( an-e/t , an-ewt). 

Egalite. See Orleans (Duke of). 

Egan, Pierce (1772-1849), was the author of 
many works, including Boxiana and Life in 
London. The last, wliicli Thackeray has im- 
mortalised in one of his Roundabout Papers , owed 
much to its coloured illustrations by the brothers 
Cruikshank. — His son, Pierce Egan the younger 
( 1S14-S0), wrote innumerable novels for Reynolds' 
Miscellany chiefly and the London Journal. ' 

Egbert, king of the West Saxons, was the son 
of Ealhmund, who bore rule in Kent, and was a 
descendant of the House of Cerdie. For his laying 
claim to the West Saxon kingship after the death 
of Cynegils (7S6), he was obliged by his more 
powerful rival, Beorhtric, to flee to the court of 
Charlemagne, whence he returned in 802 to fill 
the throne of Wessex. England was at this time 
divided into three great sovereignties : Northum- 
bria, extending over what were occasionally the 
separate kingdoms of Deira and Bernicia ; Mercia, 
which had now subjugated the petty powers of 
Kent, Essex, and East Anglia; and Wessex, which 
had absorbed Sussex. For his first twelve years 
Egbert reigned in peace ; then followed a war' with 
the West Welsh (Cornish), and a struggle with 
the Mercians, of which the turning-point was tire 
great victory of Ellaudune (probablv near Win- 
chester), and which ended in his being recog- 
nised as over-lord of that kingdom. In 829 
the Northumbrians also, overawed by his army, 
accepted him as their suzerain, and thus Egbert 
became the first real king of England, although he 
did not formally assume that style, and continued 
to govern Mercia through its own king. Kent he 
bestowed upon his son Ethelwulf in 82S, and did 
much to strengthen his own power by increasing 
the influence of the see of Canterbury.’ In his last 
years lie had to straggle with a new and terrible 
enemy in the Scandinavian pirates, who began to 
harass the coasts. In 835 Egbert was defeated in a 
great battle in Dorsetshire, but in 837 he defeated, 
in a great battle at Ilengestdune near the Tamar, a 
huge northern host allied with West Welsh insur- 
gents. Egbert died in S39, having reigned thirtv- 
seven years. 

Egcflu. IIans, the apostle of Greenland, was 
born in Norway iii 1GSC, studied theology in Copen- 
hagen, and was appointed pastor of Tngen in 
Nonvay in 1707. Having determined to proceed to 
Greenland to convert the natives, he re-igned his 


cure in 1717, and four years later, after a pre- 
liminary study of the language, embarked for 
Greenland, with his wife, two sons, and some com- 
panions', in all forty-six persons. He remained 
fifteen years in Greenland, during which time he 
laboured zealously among the people, and by bis 
preaching and teaching secured a permanent footing 
there for the Christian mission, which owed its 
origin to him. Latterly some Moravian mission- 
aries invaded his province, with whom Egede failed 
to agree. The death of his devoted wife, Gertrude 
Rask, in 1736 drove him from Greenland, but at 
Copenhagen lie was busy promoting the cause of 
the Greenland mission, of which in 1740 he became 
superintendent or bishop. He died 5th Novembei 
175S. He lias described the course and success of 
his labours in Dct gctmlc Grbnland's nyc Pcrlustra- 
lion (Copenhagen, 1729 and 1741). — His son, Povei 
Egede, born in Norway in 1708, succeeded his 
father in Greenland, and, as bishop, completed in 
1766 the translation of the New Testament into the 
language of Greenland begun by his father, anil 
prepared also a catechism (1756) and a prayer-book 
( 1783) in the same tongue. He died at Copenhagen 
in 1789. 

Eger, a town and river of Bohemia.— (1) Tin 
town stands on the right bank of the Eger, 66 mile.' 
NW. of Pilsen by rail, and near the Bohemian 
frontier. It was formerly a border fortress of some 
importance, but its fortifications were razed in 
1809 ; it is now the chief railway centre in north 
west Bohemia. The ruins of the imperial burg oi 
citadel consist of a square black tower, a chape 
(in the Romanesque and early Gothic style), ani 
part of the great hall. The inhabitants of Egci 
(17.14S in 1880) carry on considerable trade ant 
various industries, weaving, brewing, shoemaking 
&c. In the town-house "Wallenstein was murdered 
on 25th February 1634. Eger was taken by the 
Swedes in 1631 and 1647, and by the French in 
1742. — (2) The river Eger rises 12 miles NW. o' 
the town of Eger, in the Fichtelgebirge, at ar 
altitude of 2362 feet, and flows in a genera 
east-north-east direction, joining the Elbe opjiositi 
Leitmeritz, after a course of 190 miles. It is nol 
navigable, owing to its falls and the boulders that 
obstruct its channel ; but it abounds in fish. 

Egcrdir, a small town of the vilayet of Konieh 
Asia Minor, gives name to a beautiful fresh-watei 
lake, 30 miles in length, lying between the Sultan 
Dagh and the northern offshoots of the Taurus 
Mountains. 

Egeria, the Nymph or Camena from whom, 
according to the legend, King Numa received the 
ritual of public worship which he established in 
Rome. The giove where Numa met his mistress 
to receive her instructions was dedicated by him tc 
tlie.Camenre. Roman legends speak of two groves 
dedicated to Egeria— one near Alicia, the othei 
before the Porta Capena at Rome, where the grottc 
of Egeria is still shown. 

Egg, the female reproductive cell from which the 
embryo is developed — a process which, in all but 
narthenogenetic animals (see Parthenogenesis), 
begins only after fertilisation by the male sperm. 
Using the word as equivalent to ovum, weinav 
talk with equal accuracy of the egg of any animal, 
whether sponge, butterfly, fish, bird, or elephant. 
The essential part of the ovum is generally minute, 
and the entire element often so remains, alike in 
the lowest and the highest animals ; the presence 
of extrinsic material, however, often makes the 
egg large and conspicuous. The most important 
and frequent extrinsic addition is the yolk, which 
serves as nutritive capital for the ’embryo oi 
young animal. Next in importance are flic 
various sheaths which surround the egg, especially 
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when the outermost of these forms a chitinous, 
homy, or limy shell. Gristly fishes, reptiles, 
and birds afford very good examples both of 
abundant yolk and firm shells. We commonly 
associate eg"s with (oviparous) animals which 
bring forth their young in that form, but this is 
a question of degree, for oviparous and viviparous 
forms often occur among nearly related animals ; 
the common ringed snake, which usually lays eggs, 
may be artificially induced to bring forth its young 
alive, and even among mammals, where the con- 
nection between mother and offspring is character- 
istically intiniate and prolonged, the two lowest 
genera (see Ornithorhynchus and Echidna) are 
oviparous. For technical details in regard to the 
egg, the reader is referred to the articles Bird, 
Cell, Embryology, and Reproduction; atten- 
tion will be directed here only to four points — 
size, shell, colouring, and economic interest, all 
with special reference to the eggs of birds. 

Size of Egg . — The accompanying diagram shows 
the striking contrast in relative size between the 



eggs of four birds— the extinct moa, a, the ostrich, 
b, the lien; c, and a humming-bird, d. A moa’s egg 
has been found measuring 9 inches in diameter, 
12 in length, 27 in circumference. Ernst Krause 
mentions, in his most vivid of all general natural 
history books, that in the 17th century the inhabit- 
ants of Madagascar used to come to the ile de 
France to buy rum, which they received in great 
vessels formed from the egg-shells of the extinct 
zEpyornis. These shells, some of which are to be 
seen in European museums, measure 3 feet in 
circumference, and hold over 2 gallons— i.e. some 
six times as much as an ostrich egg, or 150 
times as much as a fowl’s. In contrast to the 
above, the weight of the humming-bird’s eggs is 
computed in "rains. (Of European birds, the 
largest are those of the swan, the smallest 
those of the golden-crested wren.) It is not 
in birds alone that we find striking contrasts in 
the size of eggs ; those of a skate contrasted 
with those of a salmon illustrate a striking 
difference. The difference in the size of eggs means 
a difference in the amount of yolk and other 
extrinsic substances present, but what conditions 
this difference is a difficult question. The size of 
the egg can only be said to be generally propor- 
tionate to the size of the bird, thus the cuckoo is 
much larger than the lark, hut the eggs of the 
two are about the same size ; the guillemot and the 
raven are of about equal size, their eggs vary as ten 
to one ; and many other examples of disproportion 
might be given. Hewitson has noted that the eggs 
of birds whose young are rapidly hatched and soon 
leave the nest are large. Professor Newton remarks 
that ' the number of eggs to be covered at one time 
seems also to have some relation to their size.’ 
From what one notices in the poultiy-yard, and 
from comparing the habit of different birds, it 
seems probable that a highly nutritive, sluggish 


bird will have larger eggs than one of more active 
habit and sparser diet. 

The shell varies in composition in different classes. 
That of insects is chitinous (see Chitin), of gristly 
fishes horny ; a varying amount of lime is always 
present in reptile eggs, and predominates of course 
m birds. A bird’s egg-shell consists almost wholly 
of carbonate of lime, but there is a little phosphate 
of lime and both salts of magnesia. Mr Irvine of 
Granton has made the interesting experiment of 
keeping fowls entirely without carbonate, allowing 
them only other salts of lime ; the result was, how- 
ever, that a normal carbonate of lime shell was 
still formed. The exact mode of formation of the 
limy shell is obscure ; one can say little more than 
that the shell is secreted round the egg by the 
walls of the uterus or lower part of the female 
duct. In shape the egg is generally oval, but may 
be almost spherical, as in the kingfisher and owl ; 
or pear-shaped, as in some of the auk family ; or 
even doubly conical, as in the grebe. In its surface 
texture the shell varies greatly, enamel-like in the 
kingfisher, oily in the ducks, pitted in some of the 
ostrich order, rough and incrusted in pelicans. 
Less conspicuous, but apparently to some extent 
characteristic of different families, is the minute 
structure of the shell. 

Colour.— During the formation of the shell in 
the lower part of the oviduct of the bird, pigment 
is also deposited. This occurs at various stages, 
producing the ground colour, the deeper, and the 
more superficial markings. The spots are normally 
circular, and most abundant on the anterior, larger, 

‘ head ’ end, which first protrudes. As the egg is 
moved onwards, rubbing against the walls of the 
duct, the spots become in varying degrees blotched 
and diffused. The pigments themselves are numer- 
ous (Mr Sorby distinguishes seven), and are allied 
to the red colouring matter of the blood and to 
the pigments of the bile. . Thus two of the most 
important, obrhodein and ooeyan, are allied, accord- 
ing to Sorby, to haemoglobin' and bile-pigment 
respectively. See Pigment. 

The real import of the pigment cannot be said to 
be understood. The coloration varies in a single 
nest, and sometimes widely in a species. In 
quantity and quality the pigments change with the 
constitution of the bird, and Professor Newton 
inclines to the opinion that the richest coloration is 
produced by birds at their prime. In eggs which 
are much exposed, like those of some marine birds, 
a bleaching action can be detected, and M'Aldowie 
has recently maintained that the colouring varies in 
direct ratio to the amount of light to which the 
eggs are exposed. One of the most interestin" facts 
in connection with the colouring of birds’ eggs 
is their frequent similarity to their surroundings. 
Conspicuous eggs are usually in covered nests ; and 
where the nests are rude and unconcealed, the eggs 
are very often like the colour of the ground. The 
advantage of this is obvious, but the mode in which 
the advantage would operate so as to establish 
specific colours is far from clear. Mr A. H. S. 
Lucas, in discussing how the colouring comes to be 
protective, considers that the effect of the surround- 
ings, during the time of the formation of the shell, 
upon the mental or nervous constitution of the 
mother-bird, is a very important factor. 

Economic Import .- — As the eggs of birds con- 
tain all the essentials for the nutrition of a young 
animal, they form, like milk, a highly nutritious 
diet for adult organisms. The contained albumen, 
fat, lecithin, and phosphates are all advantageous ; 
anil it need hardly be said that both man and 
animals are well aware of this fact (see Poultry). 
The shells are occasionally turned to account — e.g. 
those of ostriches, for decorative purposes. — The 
enthusiasm for egg-collecting, shared by so many 
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naturalists, lias probably not been equalled iu any 
other department of natural science. Only a few 
quests, such as that for the eggs of the birds of 
paradise, have baffled theperseveiance of collectors. 
The high prices paid for some treasures— e.g. the 
eggs of the great auk (£225 ivas paid for one in 
1SSS) are only surpassed by those of some mollusc 
shells. This so-called sub-science of ‘ oology ’ has 
not, of course, been prosecuted without lesults of 
interest both in regard to the classification and 
general life of birds, but inquiry has largely passed 
fiorn the collection and contemplation of egg-shells 
to the investigation of the embryo, and the deeper 
penetiation has been richly rewarded. .For some 
further particulars as to the egg-trade, imports of 
eggs into Britain, &c., see Poultry. 

Brewer, North American Oology ( 'Washington, 1859); 
Cassell’s Book of Birds ; Hewitson, Coloured Illustrations 
of the Eggs of British Birds (3d. ed. Lond. 185G) ; Lucas, 
Trans. Boy. Soc. Victoria, xxiv. (1883); M'Aldowie, 
Jour. Anut. Plujs. xx. (1SS6); Newton, article ‘Birds,’ 
Ennjclo. Brit.; Soihy, Bros. Zool. Soc. (Lond. 1875); 
Cams Sterne (Ernst Krause), Worden und Vergchen (3d. 
ed. Berlin, 18SG); Tliienemann, Fortpflanzungsgcschichte 
der gesammten Vbgcl (Leip. 1845-56); Wolley, Ootlicca 
Wolleyana (Lond. 1864). See articles Auk, Eider, 
Ostrich, &c. 

Egg. -See Eigg. 

Egga, a trading town of Upper Guinea, in the 
kingdom of Gando, on the Niger, with a pop. of 
10,000 to 15,000. Pottery, iron, "old, and wooden 
waies, thick cloth, generally dyed blue, and leather 
aie manufactured, and an active liver tiade is 
cauied on, especially in ivory. 

Eggar Motll, the name of certain species of 
moth, of the genus Lasiocampa or Gartiopacha, 
allied to the silkworm moths. The Oak Eggar 
( L. or G. quercus) is common in England, of a 
chestnut to yellow colour, with a black caterpillar. 
The males aie said to be readily decoyed by a 
captive female. The Lappet Moth ( G. querei folia ) 
is another well-known species, less fiequent in 
Britain. The Lackey IN loth {G. or Chsiocampa 
ncustrkt) is a smaller foirn, with goigeous blue, 
led, and yellow striped, giegarious caterpillars. 

Egg-bird, or Sooty Tern ( Sterna fuliqinosa), 
in the gull family, famous for its edible eggs 
and breeding societies or ‘wide-awake fairs.’ It 
abounds in the West Indies, and Ascension Island 
is one of its most frequented breeding-places. The 
adults have beautiful black and vdiite plumage, 
but the young are of a light sooty colour. The 


Egg-bird (Stirna fuliginosa). 

neMs arc rough excavations, and there appears to 
be usually only one egg. This is of a pale-cream 
colour, sparsely marked with light-brown and purple 
tints. They aie much valued, and the gathering 
of them in the spring months foims an important 
West Indian industry. Those of the Noddy (q.v.), 
of the Sandwich Tern, and other species are also 
gathered and eaten. See Turn. 
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Egg-plant (< Solatium mclongcna), a species of 
Bolanacere, a native of Northern Africa, whose 
plant grows to a height of two feet ; in Britain it is 
a gieenhouse annual. The egg-like finit known as 
Egg-apple, Aubergine, &c., is a favourite article of 
food in the East Indies, and has thence been intro- 
duced to most warm countries. It varies in size 
from that of a hen’s egg to that of a swan’s egg, or 
huger, in colour from white or yellow to violet. 
E'w.plants are much grown in the United States, 
where ‘ Jew’s-apple’ is one of the names for the 
fruit. 

Egliam, a village of Suriey, on the right bank 
og the Thames, 8 miles SSE. of Windsor, and 21 
W. of London. In the vicinity are Runnymede 
(q.v.), Cooper’s Hill (q.v.), and the Royal Holloway 
College for Women, opened by the Queen in 1886. 
Pop. of parish ( 1861 ) 4SG4 ; ( 1881 ) 8092. 

Egina. See vEgina. 

Eginliard, or Einhard, the biographer of 
Charlemagne, was bom in Mainyan, in East 
Franconia, about 770, and on account of his 
ability was sent at an early age to the court of 
C haiiemagBB, where he became a pupa 1 of Alenin, 
and ere long a favourite of the emperor, who 
appointed him superintendent of public buildings. 
His artistic skill earned him the scriptural name 
of Bczcilccl (Exod. xxxi. 2), and to him have 
been ascribed the building of the biidge at 
Mainz, the royal palaces at Ingelheim and Aix- 
la-Chapelle, and the basilica in the latter city. 
Eginliard accompanied the emperor in all his 
marches and journeys, never separating from 
him except on one occasion, when he was de- 
spatched on a mission to Pope Leo. Louis, the 
successor of Charlemagne, continued his fathei’s 
favour to Eginliard, and appointed him preceptor 
of his own son Lothair. For yeais aftenvaids lie 
was lay abbot of vaiious monasteries, but ulti- 
mately becoming tired of court life, lie letired with 
his wife Emma to the secluded town of Miililheim, 
the name of which be changed into Seligenstadt, 
having built a cliuich there to contain the btmes 
of St Marcellinus and St Peter. Heie he died, 
14th Maich 840, and was buried. beside his wife, 
who had died four years before. The two coffins 
are now shown in the chapel of the castle at 
Ei bach, the counts of which trace their descent 
from Eginliaid. 

His Vita Caroli Magni , completed about the 
yeai 820, with lespect to plan and execution, as 
well as language and style, is incontestably the 
most important historical work of a biogiaphical 
character that has come down to us from the 
middle ages. It was frequently used as a school- 
book, and was theiefoie copied ad infinitum. The 
best editions are those of Jalle (1870) and Holder 
(1SS2). An English translation by W. Glaister 
appealed in 1877. Of Eginlifud’s valuable Epis- 
Jo/fc, sixty -two in number, the Fieneh edition of 
his works by Teulet, with a translation and life 
(1S4S), Is the best and most complete. Eginhaid’s 
Annates Francorum embraces the period from 741 
1? S29. A fine legend, unhappily without founda- 
tion, makes Eginhard’s wife Emma a daughter 
of Charlemagne. A mutual affection had arisen 
between them, and once when the lovers had met 
secictly by night, a sudden fall of snow covered 
the spacious court, thus rendering retieat impossible 
without leading to a discovery. A woman’s foot- 
prints could not excite suspicion, so Emma cai lied 
hei lover acro-s the court on her back. This scene 
was observed from a window by Charlemagne, who 
united the affectionate pair in marriage. On this 
legend Fouqne founded his play of Eginliard unit 
Emma, and Longfellow has made it tlie subject of 
one of the Talcs of a Wayside Inn. See Yarn- 
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lingen’s monograph on the sources of those tales 
(Berlin, 1884), and Bacha’s Etude (Paris, 1888). 

Eglantine, the old and poetic name of the Sweet 
Briar {Rosa ritbiginosct), is also sometimes applied 
to other of the smaller-flowered species of rose — 
e.g. Rosa lutea. The earlier English poets seem 
to have given the name to any wild rose : Shake- 
speare means by it sweet briar ; Milton seems to 
confound several quite distinct plants (honey- 
suckle, &c. ) under this name ; which' has of late 
been bestowed on the Australian hardy evergreen 
Rubus cglantcria. 

Eglinton and Winton, Archibald Wil- 
liam Montgomerie, Earl of, II. T., twice Lord- 
lieutenant of Ireland, was born at Palermo in 
1812. By male descent a Seton, he was also the 
representative of the Anglo-Norman family of 
Montgomerie, one of whose members settled at 
Eaglesham, in Renfrewshire, about 1157. Alex- 
ander de Montgomerie, lord of that ilk, was 
created a baron of parliament about 1455, 
and the family was further ennobled by the 
creation of Hugh, Lord Montgomerie, as Earl 
of Eglinton in 1506. The direct male line of 
the Earls of Eglinton terminated in Hugh, the 
fifth earl, who died in 1612, when his titles and 
estates passed to Sir Alexander Seton, third son 
of the daughter of Hugh, third Earl of Eglinton, 
who married Robert, first Earl of Winton. In 
1840 Lord Eglinton was served heir-male of George, 
fourth Earl of Winton, a title which had been 
forfeited on account of the participation of the fifth 
earl in the rebellion of 1715. This forfeiture, 
according to law, affected all heirs entitled to 
succeed under the same substitution with the 
forfeited earl, but these being extinct, it could not 
affect the right of a collateral heir, which Lord 
Eglinton was. He therefore assumed the title of 
Earl of Winton, which was confirmed to him by 
patent in 1859, giving him that dignity in the 
peerage of the United Kingdom. He was a well- 
known patron of the turf and field-sports, and his 
name is associated with a splendid reproduction 
'of a medieval Tournament (q.v.), which lie gave at 
Eglinton Castle in 1839. Amongst the knights 
there was Prince Louis Napoleon, afterwards 
Napoleon III. Lord Eglinton, who was at various 
times Lord-lieutenant of Ayrshire, Lord Rector, 
and Dean of the Eaculty of Glasgow University, &c. , 
died 4th October 1861. See Sir William Fraser’s 
Memorials of the Montgomeries (2 vols. 1859). 

Egmont, Lamoral, Count of, Prince of 
Gavre, was bom in the castle of La Hamaide, 
in Hainault, in 1522, and inherited his property 
and titles on the death of his elder brother Charles. 
He accompanied Charles Y. on his expedition 
against Algiers in 1541 and in all his later cam- 
paigns, married with great splendour the sister of 
the Elector Palatine at Spires in 1545, was in- 
vested with the Golden Fleece, and in 1554 was 
sent to England' in an embassy to ask for Philip 
the hand of Mary. He led the cavalry with 
brilliant courage at St Quentin (1557), and next 
year at Gravelines, for which he was nominated 
by Philip governor of Flanders and Artois. He 
now entered into alliance with the party in the 
Netherlands that were dissatisfied with the Catholic 
policy of Philip, and from a courtier became all 
at once a hero of the people. His proud, imperious 
character, however, and his subsequent conduct, 
have led some historians to suppose that in this 
he was less actuated by high motives than by self- 
interest, or at least by disappointed ambition. 
Yet the more common opinion is, that he was a 
humane and virtuous patriot, who, although in- 
different to Protestantism as a religion, was anxious 
to do justice to all the members of that oppressed 


faith. When Margaret, Duchess of Parma, against 
the will of the Protestant party, was made regent 
of the Netherlands, Egmont and the Prince of 
Orange entered the council of state, and held the 
command of the few Spanish troops. At first lie 
sided with the party who were discontented with 
the infringement of the liberties of the provinces 
and the introduction of the Inquisition ; but when 
insurrections took place, he at last broke with the 
patriotic Prince of Orange and the ‘ Beggars’ 
Leagne,’ as it was called. He seemed to have 
restored order, and to be maintaining it, when, in 
April 1567, the Duke of Alva was sent as lieu- 
tenant-general to the Netherlands. The Prince of 
Orange and other chiefs of the insurrection left the 
country ; Egmont, wishing to save his private pro- 
perty, remained, thinking his return to the policy 
of the court had secured his safety. When Alva 
entered Brussels, 22d August, Egmont went to meet 
him, and sought to secure his favour by presents. 
He appeared to have gained his confidence, when 
suddenly, after a sitting of the council, he and 
Count Horn were treacherously seized, and carried 
to the citadel of Ghent. The states of Brabant 
sought to withdraw Egmont from the Bloody 
Tribunal, as it was called, instituted by Alva, and 
Egmont himself, as a knight of the Golden Fleece, 
denied its competency. But neither this nor the 
pleading of his wife — the mother of eleven children 
— could move the stony heart of Alva. Egmont 
was charged with over eighty counts of accusa- 
tion; and as he persisted in protesting against the 
incompetency of the court, and thus left many 
points unanswered, he was held guilty of con- 
tumacy, and along with Count Horn, condemned 
to death. On the following day, June 5, 1568, 
although Egmont hoped for pardon to the last, 
•and intercession was made for him from the highest 
quarters, they were both beheaded in the market- 
place of Brussels. He met his death with, the most 
heroic courage. AH his faults were forgotten in 
the cruel injustice of his fate, and his memory has 
gone down into history glorified with the aureole of 
the patriot and the martyr. A monument to him 
was erected at Brussels in 1865 ; a more enduring 
memorial is Goethe’s noble tragedy. 

See Correspondance de Marguerite d’Aulrichc, Duchesse 
de Parma (1S42), and Correspondance de Philippe II. mr 
les Affaires dcs Pays-Bas (1848-52); Juste, Lc Comte 
d’ Egmont et lc Comte de Hornes (1862); and Motley’s 
Rise of the Dutch Republic. 

Egoism (Fr. igoisme ; Lat. ego, ‘I’), an ethical 
term used in the sense of selfishness ; it is specially 
opposed to Altruism (q.v., and see Ethics). The 
word is sometimes used to denote a metaphysical 
system of subjective idealism, in which the Ego 
is the sole reality (see Fichte).— Egotism, also 
derived from Lat. ego, is used rather in the sense 
of self-conceit, a tendency to refer constantly to 
one’s self, and quote one’s own authority. 

Egremont, a market-town of Cumberland, on 
’the fiver Eden, 6 miles SE. of Whitehaven, whither 
it sends by rail the iron ore mined in the neighbour- 
hood. On an eminence to the west stand the ruins 
of Egremont Castle, the legend of whose horn forms 
the subject of a poem by Wordsworth. From 1749 
till 1845 Egremont gave the title of Earl to the 
Wyndham family. Pop. 5976. 

Egret. See Heron. 

Egypt, a country in North-east Africa, extend- 
ing from the Mediterranean to the first cataract of 
the Nile at Assouan, from 24° 6' to 31° 36' N. lat. 
The name is derived from the Greek Aig’/ptos, 
perhaps a transliteration of Hakcptah, ‘the city of 
Ptah — i.e. Memphis, or formed from the Sanskrit 
root gup, ‘to guard,’ as Ctgupta, ‘guarded about. 
In Hieroglyphics and Coptic, it was called hemi 
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( Black Land ), from the colour of the soil ; and by 
the Hebrews Mazor, ‘ guarded ’ or ‘fortified’ (in 
the singular-— i.e. Lower Egypt), or Misraim (in 
the dual— i.e. Upper and Lower Egypt, hut also 
used as a singular), modified hy the Assyrians into 
Musr, and hy the Persians into Mudraya. The 
name is still preserved in the Arabic Mist- ( vulgarly 
Masr), a word applied alike to the country and its 
capital, Cairo. Egypt is literally, what Herodotus 
termed it, ‘ the gift of the Nile,’ ddron ton potmnou ; 
for it extends only so far as the annual inundation 
of the river spreads its layer of alluvial sediment, 
brought down from the washing of the Abyssinian 
mountains, turning the barren rock into cultivable 
soil, and then retreating to its normal limits, leaving 
the rich deposit to the influences of sun and air and 
human labour. Geologically and ellinologically, 
Egypt is confined to the bed of the flooded Nile, a 
groove worn by water in the desert ; and the border- 
ing deserts and the southern provinces of Nubia, 
Khartoum and the rest, towards the equator form no 
part of the Egypt of nature or of history, though 
from time to time they have been politically joined to 
it. Thus limited, Egypt occupies little more than 
1 ) ,000 sq. m. , or about a third of the area of Ireland. 

The Nile after breaking tluougli the rocky barrier 
at Assouftn, pursues a northerly course, varied by 
only one considerable bend near Thebes, until, a 
few miles north of Cairo (30° 15' .N. lat.), it divides 
into two main streams, terminating in the Rosetta 
and Damietta mouths, through which, after a 
course of 3300 miles, it pours during ‘ high Nile’ some 
seven hundred thousand million cubit metres daily 
into the Mediterranean Sea. The other five mouths 
which existed in antiquity have silted up ; and the 
triangular or A-shaped district inclosed by them, 
and supposed by the ancients to have been lecoveied 
from the sea, formed the Delta, now called Lower 
Egypt. The basin of the Nile is bounded bv the 
smooth rounded ranges of the Arabian hills (which, 
like the so-called Arabian desert, are not in the 
Arabian peninsula, but in Egypt, between the Nile 
and the Red Sea) on the east, and the Libyan on 
the west, neither rising as a rule higher than 
300 feet above the sea-level, though in rare cases, 
as near Thebes, the eastern hills attain an altitude 
of 1200. The general appearance of the valley is 
thus described : ‘ In the centre the brown-toned 
river, turning reddish when swollen by the rains of 
the inundation ; higher up on either side, but chiefly 
on the western, the bright green fields of waving 
corn, or beans, or lupin ; then a bolder, still higher, 
of dusky barren rock ; and then the slopes of the 
deserts— the long red and yellow and gray ridges 
of sand and limestone rock, generally low and 
tame in outline, and lying at some distance back 
from the river, but sometimes closing even to the 
very bank in bold headlands, scored by torrent- 
beds where water rarely flows, and then shearing 
away to the distance of several miles, and leaving 
a wide level plain of cultivable land ’ ( Lane-Poolc, 
Egypt)- One meat physical peculiarity of Egypt 
is the general absence of rain ; occasional showers 
have indeed become more frequent of late years, 
but the land still depends for irrigation upon 
the annual overflow of the Nile. The climate is 
remarkably- mild, especially south of the Delta and 
in the desert; from Cairo to Alexandria the air 
contains more moisture and is less salubrious, 
while the Mediterranean coast is subject to rain, 
and infected by the belt of salt-marshes. Every- 
thing in the Egyptian climate proceeds with regu- 
larity, even the winds. Fiom June till February 
cool northerly winds prevail, the Etesian breezes 
that waft the traveller’s dahabtya up the Nile ; 
then till June comes a period of easterly, or, 
still worse, hot southerly sand-winds called the 
Khctm&sin, or ‘Fifties’ (as blowing fifty days). 
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The simoom is a violent saml-wind, commoner in 
the desert than in the valley, but rare anywhere. 
Earthquakes are occasionally .felt ; and the tem- 
perature in winter in the shade averages 50° to 
00° F., and in the heat of summer 90° to 100° 
in Lower Egypt, 10° higher in the upper valley. 
The most remarkable phenomenon is the regular 
incyease of the Nile, fed by the fall of the tropical 
rains, which commence in 11° N. lat. in the spring, 
and falling first into the White, and then into the 
Blue Nile, reach Egypt in the middle, and the Delta 
at the end, of June. In the middle of July the red 
water appears, and the rise may be dated from 
that time ; it attains its maximum (an average rise 
of 36 feet at Thebes, of 25 at Cairo) at the end of 
September, and begins to decline visibly in the 
middle of October, loses half its height by January, 
and subsides to its minimum in April. By the 
end of November, the irrigated land, over which 
the water has been carefully equalised by drains 
and embankments, has dried and is sown ; soon 
it is covered with green crops, which are reaped 
in March. The state of the Nile, in fact, marks 
the season more accurately than the variation of 
temperature. Except in the dry air of the valley 
and desert, Egypt is by no means remarkabfy 
healthy ; in addition to occasional visitations of 
plague and cholera, ophthalmia, diarrhoea, dysen- 
tery, and boils prevail, and European and even 
Nigritic races are with difficulty acclimatised. 
With prudent modifications of our modes of life, 
however, English people, even young children, 
thrive well in most parts, and for certain classes 
of invalids, for instance consumptives, the desert 
air is wonderfully recuperative. 

Geoloqy. — Egypt is separated from Nubia by a 
low hilly region about 50 miles broad from north 
to south, composed of granitic rocks. The same 
crystalline rocks extend up the shore of the Red 
Sea to near the opening of the Gulf of Suez, stretch- 
ing inland for fully 30 miles. The scenery in this 
district is wild and rude, and the course of the 
Nile is frequently interrupted by cliffs and broken 
masses of granite, which form striking cataracts. 
The granitic region terminates at Assouan, the 
ancient Syene, whence most of the materials for 
the colossal monuments of Egypt were procured. 
The Arabian and Libyan ranges, on the right and 
left of the river, are alike composed of cretaceous 
strata, the predominant rock being sandstone, 
which is durable and easily worked, and was 
therefore extensively used in the erection of 
ancient temples, pyramids, and tombs. The cre- 
taceous sandstone extends from the granitic rocks 
forming the first cataract at Assoufm for about 85 
miles to Esnd, where it is covered by a limestone 
belonging to the upper chalk series. This con- j 
tinues on both sides of the valley for about 130 
miles, when it is covered by a tertiary nummulite 
limestone, which forms the further prolongation 
northward of both ranges of hills. The easy dis- 
integration of these beds renders the scenery in 
the limestone districts tame and monotonous ; fre- 
quent tablelands occur, on one of which are built 
the three pyramids of Gizeh (q.v.), the material 
employed being the predominant limestone. 

Over a large extent of Egypt these rocks are 
covered with moving desert sands, and in the 
flat lands bordering the Nile they are coated to a 
depth of about 30 feet (at the river’s bank, thin- 
ning away towards the desert) with the alluvium 
brought down by its waters, which has formed the 
Delta at its mouth. This alluvium consists of an 
argillaceous earth or loam, more or less mixed with 
sand, and a quartzose sand probably derived from 
the adjacent deserts by violent winds. It is 
remarkable that this sedimentary deposit has no 
traces of stratification, and also that within short 


distances great variety is observed in what are 
apparently synchronous deposits. The increase of 
the deposit is estimated at about 4A inches in a 
century. The rocks of Egypt afforded the stones 
used in its edifices and sculptures; granite, syenite, 
basalt (from Assoufm), breccia diorite, verde 
antique, and fine red porphyry (from the moun- 
tains in the Arabian desert), sandstone and lime- 
stone (from the bills bordering the Nile), and 
alabaster (from Tell-el- Amdrina ). Emeralds, gold, 
silver, and copper, were formerly found near the 
Red Sea; and salt, natron, and — since 1850 — sul- 
phur are still among the mineral products of 
Egypt. 

Natural History.— The signal peculiarity of the 
vegetation of the Nile Valley is the absence of 
woods and forests. Even clumps of trees ( except 
palms) are rare, though some have been recently 
planted. The Pharaohs got their timber chiefly 
from the Lebanon, and modern Egypt is supplied 
from the forests of Asia Minor. The date and the 
doom palm, the sycamore, acacia, tamarisk, and 
willow are the commonest trees ; the myrtle, elm, 
and cypress are rarer; the mulberry belongs to 
Lower Egypt. Among fruit-trees, the vine, fig, 
pomegranate, orange, and lemon abound ; apricots, 
peaches, and plums are of poor flavour; Indian 
figs (prickly pears) and bananas have been natural- 
ised ; and water-melons are at once the meat and 
drink of the people in the hot days. Of flowers, 
the celebrated lotus, or water-lily, has supplied 
many ideas to Egyptian architects. 

The lack of jungle or cover of any sort accounts 
for the poverty of the Egyptian fauna. The hyaena, 
jackal, wolf, fox, hare, rabbit, jerboa, lynx, ich- 
neumon, and weasel are common enough ; the 
antelope is the chief quarry ; the wild ass and wild 
cat are almost extinct ; and the crocodile, like the 
hippopotamus, scared by European rifles, is beating 
a retreat to the tropics. The ordinary beasts of 
burden are the ass and camel ; the latter is always 
one-humped, and, like the draught buffalo and the 
home, is an importation unknown to the ancient 
Egyptians prior to the 18th dynasty. The short- 
horned cattle, famous from the" time of the 
Pharaohs, are seldom killed by the natives, and 
mutton is the staple butcher-meat in Egypt; 
goats also are common. The dog is considered 
unclean by Mohammedans, and is used merely as 
a scavenger and watch-dog. Of domestic birds, 
water-fowl were anciently the most numerous, and 
still abound ; the small gallinaceous poultry we 
now see are probably not of older date than the 
Persian invasion. Pigeons have always been 
abundant. There are three or four varieties of 
vulture ; eagles, falcons, hawks, and kites are 
common, as is also the Ibis (q.v.), conjecturallv i 
identified with the sacred ibis of which many fables | 
have been related. The ostrich is sometimes seen 
in the desert. Of reptiles, besides the vanishing 
crocodile, lesser saurians — chameleons and lizards — 
abound. The trionyx, or soft tortoise, is plentiful 
in the Nile. Serpents are numerous, and among 
these the dreaded cobra and the Cerastes (q.v.). 
The Nile is full of fish, generally of rather poor 
flavour; the best are the binny (see Barbel), 
the bulty, the latus (one of the perch family), and 
the bayad or silurus. The Sacred Beetle ( Scam - 
barns scicer) is one of the most remarkable insects. 
The scorpion’s sting is sometimes fatal, and 
dangerous spiders ( solpuga , erroneously called 
tarantulas by Europeans), to say nothing of minor 
insect pests, and locusts, remind_ us that the 
Plagues of Egypt are not merely ancient history. 

Egypt is essentially an agricultural country, and 
in some parts, by the aid of regulated artificial 
irrigation, the rich alluvial deposit will bear three 
crops in the year. Wheat is the chief cereal ; but 
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barley, maize, durra, beans, lentils, clover, See. are 
also largely grown, with very little trouble beyond 
the management of the water. The extensive cul- 
ture of papyrus, which anciently supplied material 
for paper, lias in modern times been superseded by 
that of the sugar-cane, cotton, indigo, and tobacco. 

Divisions.— In ancient as in modern times Egypt 
was always divided into the Upper and the Lower, 
or the Southern and the Northern, country ; and 
at a very early period it was further subdivided 
into a number of nomes, or departments, varying 
in different ages ; forty-two was probably the usual 
number. A third great division, the Hcjytanomis, 
or seven nomes, preserved in the modern * Middle 
Egypt’ ( Wusl&ni), was introduced at the time of 
the* geographer Ptolemy. Each nome or depart- 
ment had a separate local municipal government 
of a nomarch or lieutenant-governor, besides 
governors of the cities and of the temples, scribes, 
fudges, and other functionaries. Its limits were 
measured and defined by landmarks. In the 5tli 
century A.D. Egypt was divided into Augusta Prima 
and Secunda on the east, and /Egyptiaca on the 
west, Arcadia (the Heptanomis), Thehais Proxiina 
as far as Panopolis, and Thehais Supra to Pliilre. 
Under the Mohammedans, the triple division into 
Misr el-Bahri ( Lower Egypt), el AYustani (Middle), 
and es-Sa’id (Upper) has prevailed, but the num- 
ber of subdivisions has varied ; at present there are 
altogether thirteen provinces, of which half are in 
the Delta. For the divisions of the territory out- 
side Egypt proper, annexed in 1S76, and abandoned 
in 1885, extending as far south as the Victoria 
Nyanza, see Soudax. 

The population of the country must have been 
large at the earliest period, as 100,000 men were 
employed in the construction of the Great Pyramid 
alone during the 4th dynasty, nearly 3600 years n.c. 
It has been placed at 7,000,000 under the Pharaohs, 
distributed in 1S00 towns, which had increased to 
2000 under Amasis (525 B.C.), and upwards of 3000 
under the Ptolemies. In the reign of Nero it 
amounted to 7,800,000. The population in 1844 
was 2,500,000; in 1859, 5,125,000; and in 1882, 
6,817,205 in Egypt proper, or including Nubia, 
Dar-Fftr, and other dependencies, nearly 17,000,000. 
Seven-eighths of the inhabitants consist of native 
Mohammedans; the Copts (q.v.) are estimated at 
300,000, and the rest are composed of Bedawis 
(Bedouins), Negroes, Abyssinians, Turks, Syrians, 
Greeks, Armenians, Jews, and Europeans. Tiie 
dominant population appears, from the lauguage, 
and from the physical conformation of the mum- 
mies, to have been of mixed origin, part Asiatic 
and part Nigritic; and there seems to have been an 
aboriginal nice of. copper colour, with rather thin 
legs, large feet, high cheek-bones, and large lips ; 
both types are represented on the monuments. 
The statements of Greek writers that a system of 
castes prevailed in Egypt are erroneous. "What 
they took for castes were really conditions of society, 
and the dillerent classes not only intermarried, but 
even, as in the case of priests* and soldiers, held 
both employments. As in all bureaucracies, the 
sons often obtained the same emplovments as their 
fathers. 

llchgion . — The Egyptian religion was a philo- 
sophical pantheism, the various attributes of the 
Deity being divided amongst the different gods of 
| the Pantheon. Unlike the Greek, where a god 
was honoured in a separate temple, each Egyptian 
divinity was accompanied by a put or ‘ company ’ 
of companion-gods. The principal nomes and cities 
had each a family group of gods, consisting of a 
parent deity, a wife and sister, and a sou. Thus 
l’tah or Ileplneslns, the eponymous and principal 
god of Memphis, formed a triad with the goddess 
Sekhet (fig. 1) or Bast, and Imhotep; at Thebes 


the triad was Amen-ra, Mut, and IChons ; and at 
Apollinopolis Magna, Har-bahud (Horus), Hathor, 
and Har-paklirat (Harpocrates). 

These triads were usually, if not ^ 

always, accompanied by inferior i ) 

deities completing the put ; and 
personifications of the elements, 6 

passions, and senses were intro- 
duced. The worship of some y\ 

triads, however, became univer- / LFk// V 

sal— that of. Osiris, Isis, and K-Wy/l 1 

Homs being found all over Egypt Lli J (H. 1 
at the earliest period. The gods, J. 

indeed, are stated by the Greeks V" Will 

to have been divided into three j /// 

or more orders or systems. The i urjijji 

gods of the Memphite order were j I L | , 

Utah, Ea, Shu, Seb, Osiris, Set or j / U 

Typhon, and Horus ; and Amen, Wto y II 
Mentu, Atmu, Shu, Seb, Osiris, I 

Set, Horus, and Sebak, according Ih 

to the Theban system. Difiicul- 
ties arise from the tendency to ~~ 
fuse different gods into one, par- Tig. 1.— Sekhet. 
ticularly at a later period; Amen- 
ra, for example, being identified with Horus ; and 
Horus, Ea, Klinum, Mentu, and Turn being merely 
considered the sun at different periods of his diurnal 
course. Very little light is thrown on the esoteric 
nature of the deities by the monuments, and the 
classical sources are untrustworthy ; but the anta- 
gonism of good and evil is shown by the opposition 
of the solar gods and the great serpent Apap, a type 
of darkness, and the hostility of Osiris and Set 
or Typhon. Some of the gods were self-existent, 
others emanated from a father, and some were 
bom of a mother only, while o there were the chil- 
dren of greater gods. Their enemies and powers 
differed, and their types, generally with human 
bodies, liave often the heads of the animals which 
were their living emblems, instead of the human. 

A few foreign deities became at the close of the 
18th dynasty engrafted into the religious system 
— as Bar, Baal ; Ashtaraia, Ashtarotli ; Ant a, 
Anaitis ; Ken, Kiun ; Bcshpu, Eesepli ; Set, or 
Sutekli, sometimes identified with Baal. . All 
the gods had human passions and affections, 
and their mode of action was material ; they 
walked on earth, or sailed through ethereal space 
on boats. First amongst the deities comes Ptali, 
the opener, represented as a bow-legged dwarf or 
embryo, the Pnccnician Pataikos, the creator of the 
world, the sun and moon, out of chaos ( 7i« ) or 
matter, to whom belong Sekhet, ‘the lioness,’ 
and Bast, Bubastis, lion-headed goddesses pi esid- 
ing over fire, and Nefer-Tum, his son, a god wear- 
ing a lotus on his head. Next in the cosmic order 
is Klmum — woisliipped at Elephantine — the ram- 
headed god of the liquid element, who also created 
the matter of which the gods were made ; and 
connected with him arc the goddesses Heka the 
Frog, or primeval formation, Sati, or * sunbeam, 
and Anuka, alluding to the genesis of the cosmos. 
The Theban triad comprised Amen-ra (fig. 2), ‘the 
hidden’ power of the ‘sun,’ the Jupiter; Mvi, the 
‘Mother’ goddess or ‘ Matter,’ the Juno; Kit, 
the ‘ Shuttle,’ the Minerva ; and Khons, ‘ Force ’ 
or Hercules, a lunar type. A subordinate type 
of Ammon is Khem or Amsu, ‘ the enshrined,’ 
who, as Ilarnclht, or Powerful Horus, unites 
beginning and end, or cause and effect. 

The solar system comprises Bet, the Sun, who, 
traversing the empyreal space of Gates, passes each 
hour a separate region, and, as he descends behind 
the west hills of the horizon, becomes Atmu, also a 
demiurge ; while as Mentu he is the rising sun, and 
as Iihepra, a scarab-headed god, the male creatjve 
or existent principle; and he is identified with 
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Amen, Khnum, and other deities. Day and night, 
Ra and his satellites pursue the Apap or Serpent 
Darkness with .alternate success. The souls of the 


i souls of the 


the Egyptians consist principally in tomhs and 
temples. These are indeed the chief survivals of 
their marvellous architecture, for of their private 


blessed come off from earth, and entering the boat houses (which were constructed almost exclusively- 

' — , 1 r 1.x „ C A 1. ■ l y f • T ■ , r . n J 


of Ra, there enjoy the perpetual streams of light 
which emanate from his orb. From Jin or Helios 
spring Shu and Tefnct, Hatlior and Mat. Scb or 
‘Time,’ and Nut or the ‘Firmament’— i.e. Kronos 
and Rhea, gave 'birth to Osiris, Isis, Neplithys, 
Set, and the elder Horns, a group of terrestrial 
and infernal deities. The myth of Osiris — de- 
stroyed by his yvicked brother Set, and hewn in 
pieces, recovered by Isis, and avenged by Iloras his 
son, embalmed by Anuliis (fig. 3) and the genii of 





Fig. 2. 
Ainen-ra. 


Fig. 3. 

Anup or Anubis. 


the dead, and defended by Thotli (fig. 4), the 

Egyptian Hermes, at the ‘great judgment’ before 

his accusers, Set and the conspirators — yvas the 

type of the judgment and future destiny of man, 

and all deceased yvere called by his name (see 

Osiris). Numerous inferior deities, such as Hapi, 

the Nile, appear either as other forms of the 

superior deities or local varieties of 

the myths. Each deity had its sacred 

animal, yvhicli received a local worship, 

and which yvas considered to be the 

‘second life’ of the deity it repre- 

sented. The special animal selected 

yvas installed in the adytum of the KtS 

temple, and gave oracular responses. K3 j-. 

The most remarkable of these animals 

was the Apis bull of Memphis, yvhose Irag, 

worship had a national extension. 

The Egyptians believed in the trans- Q A £ 

migration of souis, and all not suffi- . ■ - ' , 

ciently pure to be admitted into the Spjjjjg. 

courts of the sun, or whose bodies had 3 

perished before the expiration of 3000 v RwA'S J 
years (see Embalming), passed from V-x. NfcSy 
body to body, having first descended 
to the Hades, and passed through 
the appointed trials and regions, 
endeavouring to reach the manifesta- bhhM 
tion to light. In this progress, the I >))))}))))' 
soul yvas required to knoyv and tell 
the names of the doors, regions, and 
their guardian demons through which 
it liaa to pass. The Sacred Bark 
(fig. 5), so frequently represented in the mural 
pictures, in yvhicli the mummy yvas ferried across 
the temple lake, or the Nile itself, to its tomb, yvas 
typical of that Boat of the Sun yvhicli yvould eventu- 
ally bear the purified spirit to the Elysian fields. 
See Transmigration, Dead (Book of the). 


of sun-dried brick) and military forts, &c., only 
the foundations as a rale remain. The Pyramids 
(q.v.) themselves are royal tombs, huge cairns 
reared to mark and to guard the sarcophagi of 
kings, with small temples dedicated to their shades 
in front. These and the smaller tombs around 
form the earliest class of Egyptian monuments. 
The next are the rock-tombs of the 11th and 
12th dynasties, in yydiich the subterranean char- 
acter of the pyramid-y'aults is retained in the 
deep yvell or mummy -pit ; but an entrance chapel 
takes the place of the separate temple, and 
is sometimes, as at Beni-Hasan, decorated yvith 
a portico and proto-Doric columns, rvhile the 
rvalls are adorned yvitli pictures drayvn from the 
daily life of the deceased, and forming a com- 
plete commentary on the manners and customs 
of the people. Finally, the fighting monarclis of 
the IStli and folloyving dynasties of the Theban 
epoch effected a further change : here the temple 
stands to the tomb (yvhicli is excavated in the hill 
behind ) as the entrance chapel does to the subter- 
ranean roclc-tomb. Examples of this period abound 
at Thebes. In the Valley of the Tombs of the Kings 
in the Libyan Hills are the exquisitely painted 
grottoes of Rameses III. and others of his line, 
and beloyv in the plain are the corresponding fune- 
real or commemorative temples — the Rameseum, 
Amenoplieum, and others at Kuma and Medinet 
Habfi. ‘The Egyptian temple yvas not a place 
for congregational yvorship, but for priestly pro- 
cession ; and hence its chief characteristics are 
aisles and portals. Inside the great square crude 
brick yvall, yvhicli surrounded everything, except 
perhaps the sacred lake over yvhicli the dead yvere 
ferried, an avenue of sphinxes— lions yvith men’s 
or rams’ heads — leads up to the first propylon, a 
gatervay flanked by tyvo tapered square toyvers, 
and often a couple of obelisks or colossal statues 
in front, or royal figures seated against the facade 
of the toyvers. XVithin this gateyvay is the great 
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Fig. 5.— Sacred Bark. 


See Transmigration, I 
Religious Monuments. 


ad (Book of the). 

The religious edifices of 


open court (peristyle), yvith colonnades of the 

{ Peculiar Egyptian columns, yvitli capitals of papyrus 
nids or llorvers, and shafts sometimes tapered 
at the base and tied near the top like a bundle 
of reeds, or guarded in front by the standing 
figure of Osiris. Behind this court is the hypostyle 
or large hall of assembly, yvitli a roof supported 
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by a forest of columns; anil between the two 
courts is a towered portal, and perliaps obelisks 
or statues. Finally 3 behind the second hall, separ- 
ated sometimes by a vestibule, is the adytum 
or sanctuary, where the emblem of the god is 
kept in a mysterious darkness, penetrated only by 
the priests whose vestries and treasuries adjoin 
the holy of holies. The whole of the temple- 
walls, columns, roofs, gateways — is covered with 
sculptures and paintings representing the great 
achievements of the king who built the temple, 
and various acts of adoration performed by him 
in honour of the gods. 

‘The gieat temple of Kamak at Thebes has a 
first propylon of a width of 360 feet, giving access 
to an open court, 329 by 275 feet, with columns 
on either side, and a double row in the middle to 
guide the procession. Another great portal admits 
to the hall of columns or liypostyle, the most 
magnificent work of its kind in Egypt. It is 170 
feet long and 329 wide, 
n ■/ rjp"iv j and its ruined roof is 

"/ upheld by 134 columns, 

12 of them 62 feet high 
and 12 feet across, fonn- 
ing a great central aisle, 
and the rest 42 feet high 
7 ilioJi - j and 9 thick. It was the 

work of Seti I. and his 
son Rameses II., and on 
f'r rW its outside walls the 
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f sculptures tell the glori- 
ous history of these two 
warrior kings, how they 
fought against the Hit- 
tites, and the Ruten, and 
the Arabs, and the 
Syrians, and the people 
of Armenia, and charged 
them in their mighty 
chariots, and put them 
to flight, and took from 
them their strong cities. 
The battle scenes are 
vigorously drawn.’ — 

Lane-Poole, Egypt. 

Karnak is a mass of 
Fig. C.— Column from the ruins, however ; some of 


liypostyle of Karnak. 


its obelisks are fallen, 
and one from the neigh- 


age. The art of literary composition also existed 
in the 4tli dynasty, for fragments of the religious 
or so-called Hermetic books of that age have 
reached -us (see Papyrus); and Cheops himself 
was an author. The language of the period, al- 
though concise and obscure, was nevertheless fixed ; 
and a code of manners and morals, under the 5th 
dynasty, has been handed down. For the Egyp- 
tian writing, see Hieroglyphics. Architectuie 
had attained great refinement at an early period ; 
not only were the chambers and temples, and other 
edifices, squared and directed to face the caidinal 
points, but the use of a kind of false arch, or stones 
disposed so as to form an angle overhead to lelieve 
superincumbent pressure, cn dccharqc , was piac- 
tised as early as tlie 4th, and the vault or aicli was 
in existence in the 11th and 18th dynasties, the 
latter eight centuries before the Cloaca Maxima of 
Rome. The transport of enormous blocks of stone 
testifies to an early development of engineering 
skill. Columns were in use as early as the 4th 
dynasty ; and in the 12th the so-callecl proto-Doric 
ones of Beni-Hasan, with their /asm*. 

cornices and triglyphs, show 
that the Gieeks derived this I* tdyj 

order of aichitecture from iSW 

Egypt. The symmetrical 
arrangement of the temples, hK ) 
consisting of rectangular 
courtyaids and hypastliral ‘ Jt’" 
halls of many columns built f. I 
befoie the original shrine, 1 

with their gateways .slightly 
converging to the apex, and V, 

their bold and severe lines, , 
and the obelisk and the pyra- 
mid, forms admirably adapted yp, 
to resist the inroad of time, 
not to mention the remark- 


ably fine masonry, prove the 
high development architecture 


homing Luxor has been transplanted to Paris, just 
as one of the obelisks from Heliopolis was lemoved 
by Cleopatra to Alexandria, whence it has now 
changed its site to the Thames Embankment, 
while another has gone to Hew York. To see an 
almost perfect Egyptian temple, though of much 
later date, Edfu (q.v.) must be visited. 

Ancient Civilisation . — When first the Egyptians 
appear on the page of history they are already 
possessed of a marvellously advanced civilisation, 
which presupposes thousands of years of develop- 
ment, even before the remote period, nearly 4000 
n.c., when the pyramid builders reigned (for dates 
compare the next section, on Chronology and 
History). In the sciences, as early as the 4th 
dynasty, the notation of time, the decimal system 
of numbers, weights and measures adjusted to a 
pound of 1400 grains, the geographical division of 
the country, and the division of the year (of 3G5 
days) into three periods (of four months of 30 
days) and twelve months, were already known, 
while the form of the buildings implies a know- 
ledge of geometry and its sister sciences. An 
empirical knowledge of astronomy was probably 
possessed ; nor could the arts have reached such 
a high development without some 'acquaintance 
with chemistry ; and tradition assigns a know- 
ledge of medicine and anatomy to a still earlier 


had acquired at the remotest Kgs B‘ |j 
age. Nor was sculpture less V>® V; J I 

advanced, for long before the pri j ■$ j 

age of the mythical D re dal us 
the statues of the 4th dynasty, p 
of neatly 4000 B.C., had been 
moulded with great accuracy 
to a fixed canon ; and although F j g- 7 .—Village Sheikh, 
their architectural employ- "(statuette in wood: 
ment had rendered their Boulak Museum), 
action conventional — such as 
the arms pendant, the left foot advanced, and the 
feet not detached but when in stone, with the 
part between them retained — and although the 
earn were placed too high in the head, while a kind 
of pillar was fixed behind in standing figures, 
yet in portraiture they had attained to great per- 
fection. The sculptures found at Mcydftm, the 
celebrated figures of Rahotep and Nefert ( possibly 
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Fig. 8. — Dam-headed Sphinx. 

later than the rest here mentioned), the carved 
wooden statuette of the village sheikh (fig. 7), 
the chiselled statues of Kliafra, all belonging to the 
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remotest antiquity, prove the early Egyptians to 
have possessed extraordinary skill in the plastic 
arts ; nor are these, the most ancient sculptures in 
the world, moulded in the conventional lines which 
characterised most of the later Egyptian represen- 
tations of the human form. The lions and sphinxes 
of the later period, moreover, are often executed 
with a spirit surpassing the power of Greek artists. 
A peculiar kind of bas-relief prevailed in Egypt, 
the figures being' sunk below the surface like the 



tambourines, flutes, cymbals, trumpets, and guitars 
are seen in the 18th, and the national instru- 
ment, the jingling sistrum (fig. 10), in the 4th. 
Many of the instruments are of great size, and 
must have produced considerable effect. Nor was 
the art of song wanting : measured recitations 
or chants occur on monuments of the 12th 
dynasty, while the lays of Maneros traditionally 
dated from a still earlier period. Poetry, indeed, 
was at all times in use, and the antithetic genius 

of the language 
suggested the 
application of 
the strophe and 
antistrojihe, al- 
though it is not 
possible to define 
the metre. In 
the mechanical 
arts many inven- 
tions had been 
made ; the blow- 
pipe, used as a 
bellows, appears 
in the 5tli 
dynasty, bellows 
and siphons in 
the 18th. The 
saw, the adze, 
the chisel, press, 
balance, and 
lever appear in 
the 5th, the har- 
poon in the 12th, 
razors in the 12th, 
the plough and 
other agricultur- 
al implements in 
the 5th. Glass of 
an opaque kind is 
seen in the 4th, 
and dated speci- 
t Sakkara : of the Pyramid age. mens in the reign 

of Thothmes III. 

give the priority to Egypt (see Glass). A glazed 
pottery or porcelain (see Pottery), the potter’s 
wheel, and the kiln, appear in the 4th ; and the 
art of metallurgy 1 , with the use of tin, at the same 
period. In the military art the Egyptians used at 
an earlv age defensive armour of shields, cuirasses 


Fig. 9. — “Wall-painting from the Tomb of Ptah-hotep, at Sakkara : of the Pyramid age. 

intaglio figures of a gem, but in slightly convex give the priority to Egypt ( 
relief. This style, called incavo-relievato, or in- pottery or porcelain (see I 
taglio, has been most successful in preserving the wheel, and the kiln, appea 
hieroglyphs of the monuments. Bronze statues art of metallurgy, with the 
cast from moulds, and having a leaden or other period. In the military art 
core, were first made in Egypt, and subsequently an early age defensive arm 
introduced into Greece by Rhoecus. This art 
flourished best under the earlier dynasties, and 
had much degenerated in the 19th and 20th, f f| M a . 

although subsequently revived by the 26th. Paint- \jttL. If T* qy 

iug appeared at the same age chiefly in tempera or ' ^ 1 — /£~- 

whitewashed surfaces, although 3 ( 

fresco was occasionally used ; en- r 

(/ ] I caustic appears only under the IK 

I Greeks and Romans. Painting, of j) \Vy\\ rw|fl 

<=y i/S. course, was freer than sculpture, ^JJ \ / | 

/ A S? but yet had a rigid architectural ’’ ~ 

\\ 77 character, and followed the same 
■ lyy? canon as sculpture, the colours ffe 

(STijb, used being generally the pure or A <l!\. / NX 

primitive, and the background /. KXX\ 

generally white. The arcliitec- AL-oT'®' 

tural details of Egyptian temples 

and the hieroglyphs appear to have . N W>- i AA 

O been always coloured, and this T ,-:, r ii T'Vvntinn 

Fig. 10.— Sistrum. added additional charm to the ' ’ ° 

sculptures. The religious papyri 

or rituals were also often embellished with elabor- of quilted leather, and helmc 
ately coloured vignettes, resembling the illumina- maces, swords, daggers, bow 
tions of medieval manuscripts. Nor had the Egvp- their offensive weapons. Fc 
tians attained less eminence in the art of music, the testudo, ladders, torch 
the harp and flute appearing in use as early as mines. _ The army was comp 
the 4th, and heptachord and pentachord lyres as beginning of the 18th dyna 
early as the 12tli dynasty ; besides which, drums, were introduced ; for, prior 



Fig. 11. — Egyptian Glass-blowers. 

of quilted leather, and helmets ; while spears, clubs, 
maces, swords, daggers, bows, and hatchets formed 
their offensive weapons. For sieges they employed 
the testudo, ladders, torches and lanterns, and 
mines. The army was composed of infantry till the 
beginning of the 18th dynasty, when war-chariots 
were introduced ; for, prior to that period, the ass 
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only was known and used for transport ; and car- 
riages not having been invented, persons and goods 
were transported on the panniers of asses, or on a 
kind of saddle slung between two of these useful 
animals. War -boats no doubt existed at an early 
period, and are mentioned as ' early as the 12th 
dynasty; and sea-going vessels under the 11th, 
but no fleet till the lStli. The Nile, however, was 
constantly navigated by row-galleys with sails. 
An extensive commerce was carried on with 
neighbouring nations, and their tribute enriched 
the country with slaves, cattle, gems, valuable 
metals, and objects of curiosity % Bare animals 
were collected for ostentation. Under the earlier 
dynasties the chief occupation of the nation appears 
to have been rearing cattle, cultivating grain, indulg- 
ing in banquets, lishing, fowling, and the chase ; 
and the establishment of each noble contained 
in itself all the organisation and artificers neces- 
sary for its maintenance. How transactions were 
carried on without the use of money is not 
very clear, unless gold circulated moulded in the 
shape of rings adjusted to a given weight; but 
coin plate is mentioned by its pound {utei t) and 
its ounce {feat). The Persians first introduced 
money ( see Numismatics ). The wealth of families 
was, however, spent on the tombs and furniture 
of the dead, and the preparations for embalm- 
ing, which were on so vast a scale that filial 
piety did not disdain to mortgage not only the 
sepulchres, hut the very mummies of its ancestors 
( see Embalming ). Amusements were various, from 
the singlestick and juggling, the dance of the 
ghavsAzi (fig. 12), the bull-fight, to draughts, dice, 



and mom. In fact, ancient Egypt had a material 
civilisation, which exerted all the requirements of 
industry, and forgot none of idleness. Pleasure was 
the object of existence, not, however, untempered 
by the voice of reason or the appeals of conscience, 
for the moral code was, theoretically at least, as 
pure as that of contemporary nations. 

The civil government was administered by the 
three highest professions. The priests, distinguished 
by their superior knowledge, cleanliness, and godli- 
ness, had the ecclesiastical ; the temples were 
ordered by high-priests and an inferior hierarchy, 
with overseers, and governors of revenues, domains, 
and donatives ; and each temple, like a monastic in- 
stitution, had its carefully subdivided organisation. 
The political and civil government was adminis- 
tered by royal scribes, or secretaries of state, who 
superintended the revenue, justice, foreign affairs, 
and all the interests of the executive. Sacred scribes 
attended to the ecclesiastic interests, and inferior 
scribes to the local interests. The public works, 
the collection of grain and of the linen dues, the 
cattle, workmen, wells, irrigation, had each their 
separate superintendents and scribes. The military 
force— of 410,000 men, at a later period, comprisin'' 
all arms of the service— was ruled with severe di£ 
ciplino, and under the direction of nomarchs, 
colonels, captains, and lieutenants; while in the time 
of Bame.-es II. there were territorial regiments. The 


criminal and civil law was administered by judges, 
who held travelling assizes, and to whose "tribunals 
the necessary officers were attached. The athlo- 
phoros or standard-bearer also transmitted the de- 
crees of the royal chancery. The execution of deeds 
required so many witnesses that fraud evidently 
often occurred. The superior position of women iii 
the social scale, notwithstanding the permission to 
marry within degrees of consanguinity usually for- 
bidden, shows that the Egyptians reached a higher 
point of delicacy and refinement than either their 
western or eastern successors. Colossal in its art, 
profound in its philosophy and religion, and in pos- 
session of the knowledge of the arts and sciences, 
Egypt exhibits the astonishing phenomenon of an 
elevated civilisation at a period when the other 
nations of the world were almost unborn. 

Chronology and History . — In the time of Ptolemy 
Philadelplius, in the 3d century b.c., Manetho (if 
Sebennytus, high-priest of Heliopolis, who had the 
best records of his country at his command, drew 
up, at the request of the king, a history, in which 
he divided the space of time frpm Menes to the 
conquest of Egypt by Darius II. into 30 dynasties. 
The original work of Manetho has perished, but 
chronological epitoihes have been preserved by 
Julius Africanus, a writer of 300 a.d., Eusebius, 
and Georgius Syncellus, 800 A.D., and a com- 
parison of their statements, corrupted as they are, 
with the records of the monuments has clearly 
established the truth and authenticity of Manetho s 
authorities. The Hebrew Scriptures, Herodotus, 
Diodorus, Josephus, Eratosthenes, and others also 
contain chronological information, and the learned 
of Europe have long endeavoured to reconcile 
the conflicting statements of these authorities. 
Unfortunately, the information derived from in- 
scriptions on the monuments is defective at certain 
periods, while in all the national custom of dating 
in kings’ reigns only, without the use of the control- 
ling date of any cycle, renders the subject still 
more obscure ; for the Sothiac cycle, or Dog-star 
period of 1461 ‘vague’ and 1460 sidereal yearn 
of 365J days, was not in official use. Even the 
famous Table of Kings at Abydos leaves us mysti- 
fied, while the celebrated hieratic papyrus at Turin, 
belonging to the age of the 19th dynasty, which 
contained a system of chronology arranged on a 
principle of cycles and regnal years, has unfor- 
tunately suffered so much mutilation that it is 
impossible to reconstruct it satisfactorily ; and we 
are obliged to arrange the history according to the 
dynastic successions of Manetho, without being 
always able to affix the precise duration of eacli 
dynasty,' or to determine how many of them may 
have ruled contemporaneously. 

Egypt was fabled to have been first governed by 
a dynasty of gods, who, according to Manetho 
and other Greek authors, were Hephrestus ( Ptali ), 
Helios the Sun (Ka), SOs (Shu), Kronos (Seb), 
Osiris (Hesiri), Typlion (Set), and Homs (Har). 
These gods reigned 13,900 years, and were suc- 
ceeded by the demigods and manes, whose sway 
occupied 4000 more yeais. It id singular that, 
with the exception of the Osirid saga related above, 
Egyptian mythology can hardly be said to exist; 
there are few or no legends about the gods. Their 
characters are differentiated, but their exploits are 
unsung. 

The epoch of Menes is the first human point in 
the_ history of ancient Egypt, and has been placed 
at 5004 B.C. by Marietta, 4455 B.C. by Bragscli, and 
3892 B.c ; by Lcpsius, the three leading authori- 
ties. No contemporary monuments of Menc° 
exist, but he is said to have been king of This 
(near Abydos); to have changed the patriarchal 
life of the nation, instituted laws and divine wor- 
ship, and inarched north and founded Memphis and 
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the temple of Ptali, after diverting the course of 
theNile by a dyke to make it a barrier against the 
Arabs on the east; and finally to have been devoured 
by a crocodile. He is clearly no legendary creation, 
but a real founder of a state. His .first or second 
successor, Atliothis, is said to have been a physician, 
and to have written treatises on anatomy, and to 
have built the palace of Memphis. Uenephes, the 
fourth of this line, is conjectured to have founded 
the Pyramid of Steps at Sakkara. This dynasty 
reigned about 250 years, and was succeeded by the 
2d, supposed to have lasted about 300 years, of 
which no contemporary monuments remain. This 
dynasty, however, introduced the worship of sacred 
animals, and enacted that a woman might reign 
over the land. With the '3d dynasty, which 
endured about 200 years, from 3966 B.c. (Brugsch), 
monumental history properly begins : King Seno- 
feru conquered the Sinaitic peninsula, and opened 
the copper-mines of the Wady Maghftra, where ins 
name and portrait may be seen. He was probably 
buried in the Pyramid of Meydftm, near which some 
tombs have preserved writings, pictures, and sculp- 
ture of his time, amongst others the famous seated 
figures of Rahotep and his wife Nefert (fig. 13), 





sisted of nine kings, reigning about 200 years, of 
whom the last, Unas, built the truncated pyramid 
near Sakkara, now called the Mastabat-Faraftn, or 
‘Pharaoh’s Seat.’ The next dynasty, the 6th, 
probably belonging to a 
different part of Egypt and 
not specially Memphite, was 
more remarkable, and tombs 
and inscriptions of the period 
are found from Assouan to 
Tanis, and in the valley of 
Hammamat, leading from 
Coptos to the Red Sea. The 
great figure of this house is 
Pepi I., of whom, and his 
general Una, and his wars 
and expeditions and public 
works most interesting 
records remain. The pyra- 
mids of Dahshtlr probably 
belong to his time. The 
dynasty ended, according to 
Manetho, with the fair Queen 
Nitocris, said to have been 
buried in the Third Pyramid 
of Gizeh, which she may have 
enlarged. Nitocris is the 
subject of various legends, 
and is believed by the Arabs 
to be a witch who still haunts 
the pyramid. 

From the 6th to the 11th Fig. 14. 

dynasty Egyptian history is Statue of Khafra. 
almost a blank, but remains (Boulak Museum.) 


Fig. 13. — Head of Nefert from Meyddni. 

(Boulak Museum.) 

believed to be the oldest statues in the world. The 
4th dynasty, also of Memphites, had an existence of 
167 years (3733-3566 b.c.). IChufu, the Cheops of 
Herodotus, constructed the Great Pyramid at Gizeh, 
and rebuilt the Temple of Isis, hard by the Sphinx. 
Tradition, probably groundless, makes him a detest- 
able and impious tyrant. Khafra ( Cephrenes), his 
successor, built the second of the Gizeh pyramids, 
and Menkaura, or Mycerinus, the third. The so- 
called Book of the Dead (see Dead, Book of 
the), or Ritual, which dates from this period, 
and the high civilisation which Memphis had then 
attained, mark an epoch in Egyptian history, and 
the numerous tombs in the vicinity of the pyra- 
mids, constructed during this and the subsequent 
dynasty, exhibit a highly advanced state of civilisa- 
tion and of art; the statues of Khafra (fig. 14) 
found near the Sphinx, carved in black diorite, are 
notable evidence of both artistic and mechanical 
skill ; the cultivation of farms, the chase, the arts, 
enjoyed a great part of the attention of the 
Egyptians ; but homes and wheel-carriages were 
alike unknown, although the simpler mechanical 
instruments had been invented. 

The 5th dynasty was also Memphite, and con- 


almost a blank, but remains (Boulak Museum.) 
of the Uth, consisting of 

a line of monarchs called Entef and Mentuhotep, 
have been identified by the discoveries of their 
coffins at Thebes, and by the tablets referring- to 
the construction of the fortress of Coptos and 
in honour of a local god. The successive reigns 
and monarchs of the 12th dynasty (from 2460 
B.C.) are fixed by numerous monuments. Amen- 
emhat I., the founder of ' the line, opened the 
quarries of Tura, embellished On or Heliopolis, and 
founded the temple of Amen at Thebes. The 
monuments of his son Osirtasen I. exist in the 
Fayyflm, at Beni-Hasan, and Heliopolis ; he sub- 
jected some of the Ethiopian tribes. Osirtasen 
III. established the southern frontier at Semneli, 
which lie fortified, and was subsequently deified in 
Nubia. Amenemhat III. excavated the Mceris 
Lake, in the Fayyflm, constructed the Labyrinth, 
and. built the neighbouring pyramid. Another 
great blank occurs between the 13th and 18th 
dynasties. About 2000 B.c. the advance of the 
kings of Chaldea and Elam in Asia, or some 
revolution, precipitated the Hyksos or Shepherd 
Kings, who appear to have been a Tartar race, 
on Lower Egypt. These invaders overthrew the 
reigning dynasty of Lower Egypt, took Memphis 
by assault, and established themselves in the city 
of Avaris, subsequently called Tanis, where their 
monuments still exist (see reports of the Egypt 
Exploration Fund ). Joseph was probably the 
vizier of one of these kings, Apepi, at Tanis ; 
and ‘storehouses’ such as he built are still 
visible at Pithom ( Tell-el-Mnsklnita). But the 
Egyptian rulers of Upper Egypt overthrew their 
rule. Aahmes I. (Amosis), of the 18th dynasty 
(about 1700 b.c. ), took Avaris by assault, besieged 
Sliaruhan in Palestine, and attacked the Nubians. 
The Hyksos endeavoured to substitute the wor- 
ship of Set for Ra, bub Aahmes I. restored the 
ancient temples and the old religion. Araen- 
liotep I., bis son and successor, who reigned under 
the tutelage of his mother, an Ethiopian queen, 
continued the Ethiopian campaigns, and embel- 
lished Thebes. Tliothmes I. carried his arms to 
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Tombos, in the heart of Nubia, anil as far as the 
Euphrates, and erected splendid buildings at 
Thebes. Thotlimes II., who reigned under the 
guardianship of his sister-wife, Hatasu, defeated the 
Sliasu or Arabs. His brother and successor, Thoth- 
nies III., elevated Egypt to the highest pinnacle 
of glory ; and by the victory of 
Megiddo, in his twenty -third 
( ' ij year, subjected the whole of 

Syria and part of Mesopo- 
/ \^\ tamia to his arms, receiving 

/ \ \ immense tributes from Kush 

/ \ and the Ethiopian races of 

/ „ — „ A the south, the islands of the 

✓gf il) sea > an( l Assyria, Babylon, 

Y • I f Phoenicia, and* Central Asia, 

V \ / and endowing the temples of 

, A Thebes with the revenues of 

O ~Tl tributary cities. A calendar 

'{§3 preserved at Elephantine re- 
's. \\ < \ 1 cording the heliacal rise of 

J . J the Dog-star on the 28th 

/ 'W'Y- Epiphi has been held to show 

fL f~/ l \ that the year 1444 B.c. fell 

‘ r< ‘V v ^ | Vj in his reign, but this seems 

historically a century too 

Fig. 15. late. Thotlimes III. (fig. 15) 

Head of Thotlimes III. recovered the copper-mines 
of Maghftra, and adorned 
temples throughout Egypt. Amenhotep II. con- 
tinued the conquests of the Ruten (Palestinians), 
took Nineveh by assault, and vanquished the 
Ethiopians. Amenhotep III. maintained the fron- 
tiers of the empire. At this period a heresy was 
introduced into Egypt, favoured by the Queen Taia. 
Amenhotep IV. became a worshipper of the Aten 
or solar orb, to the exclusion of the other deities 
of Egypt, especially of Amen-ra. The capital was 
removed to Tell-el-Amfirina or Alabastron ; the 
king changed his name to Akhunaten, and a suc- 
cession of three heretical monarchs ruled Egypt for 
about thirty-three years, till Haremhebi or Horus 
restored the orthodox faith and the limits of empire. 

The link which connects the last monarchs of the 
18th with the monarchs of the 19th dynasty has been 
lost; but Horus was succeeded by Rameses I. — the 
fust of a long line of monarchs — who appears to 
have formed a treaty with the Khita or Hittites, 
and to have maintained the conquests of Egypt 
as far as Wady Haifa. He was succeeded by Seti I. 
or Sethos, who attacked the Remenu or Armenians, 
the Ruten, and the Sliasu, who had again advanced 
to the Pa-khetem stronghold on the confines of 
Egypt. Naharana or Mesopotamia, and Sham or 
Syria, Punt or Arabia Felix, and the opposite coast 
had also been invaded by his arms. The city of 
Atesh or Katesh, the sujiposed Cadytis, was also 
besieged by Sethos, whose Asiatic victories intro- 
duced into Egypt the worship of Baal and Ash- 
torelh. Tyre, Aradus, and Bethanath in Canaan 
were garrisoned by his forces. Egypt was also 
embellished with many noble monuments in his 
reign. He was buried* in a deep excavated rock- 
tomb in the Bib.1n-el-Mulfik (‘ tombs of the kings ’). 
Raineses II. (fig. _1G), the son of Seti I., seems to 
have succeeded him at the very youthful age of 
seven. Four years later ho defeated the Khita 
( Hittites, tj.v. ) and their Syrian confederates at the 
battle of Katesh, in which many of the princes and 
officers of the Khita were drowned in the river 
Arunata or Orontes. The battle continued two 
days, and the panegyric of an Egyptian scribe, 
Pentaur, has invested Ramoses with' the power of 
a god. The war lasted four years, and the king 
took Shaluma or Salem, the ancient site of Jeru- 
salem, and other cities. In his twenty-first year 
a treaty of peace and extradition was established 
between the Egyptians and Hittites, and Rameses 
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married a Hittite princess. It is the tablet of this 
monarch which is found at the Nahr-el-Kelb, the 
Pass of the Lycus, near Beyrout. This monarch sub- 
jected Ethiopia, which had revolted, to his arms, 
reimposed the tribute, and placed the country again 
under the government of the princes of Ethiopia, 
or Egyptian vice- 
roys. He also 1 r 1 - 

established a fleet '"©El 

on the Mediter- m jHiliy 

ranean. His name W | ” f fell? 

and reputation 

formed the basis — - /T ri/jpACv 

of the legendaiy • yl ^ \ 

Sesostris ; the ex- 5s -e mA WpV" \ \ 

ploits of the mon- % tf V (d 

arclis of the 18th '-1 

dynasty, and prob- J Kp 

ably of his succes- oS ^11 (tfyflSrL 

sop, being united ? E, j w\\r k '2>\ 

with his fame. y // ./Xy >v,kU 

The reign of Ra- / [A \ 

meses, although it ff = /(/ / \ 

exhibits a decline gi j / ©v 

of art, yet demon- i 

strates Egypt to — — - — L 

have been in the Fig. 1C. — Rameses II. 

height of its glory ; 

and his epoch appears to have been about 1322 B.C., 
a special calendar having been sculptured to record 
the coincidence of the heliacal rising of the Dog-star 
and 1st Tliotli, or commencement of the fixed and 
canicular (sidereal) year. His place of burial is 
uncertain — perhaps in the vaults of the Ramesseum. 
His thirteenth son, Merienptah or Meneptah, suc- 
ceeded him upon the throne, transferred the capital 
to Memphis, successfully contended with the Tatnahu 
and the Rebu, or Libyans, and appears to be the 
Amenophis of Manetho, and the Pharaoh (q.v. ) of 
the Exodus. He introduced the heretical worship 
of Set, or Typhon, and was succeeded by Seti II. 
and others, whose inglorious reigns close the 19th 
dynasty. 

The connection of Rameses III. with the previous 
dynasty is obscure. He warred chiefly with the 
Philistines and other maritime tribes of Greece and 
Asia Minor, and gained naval victories in the Medi- 
terranean, and repeated the conquest of Ethiopia. 
He was followed by the splendid but inglorious line 
of the Ramessids, the sixth of whom gained victories 
in Ethiopia. The fall of this dynasty appears to have 
been owing to internal revolution) as their Tanite 
successors held the office of high-priests of Aincn- 
ra at Thebes. They held the government for a 
hundred and thirty years, and maintained relations 
with foreign countries, one of the monarchs having 
married a princess of the Ruten. The 22d dynasty 
is rather confused. They were also high-priests of 
Amen-ra. Shashank I.* is the biblical Shishak. 
His invnsion of Israel with 12,000 chariots and 
00,000 cavalry is recorded on the portico of the 
Bubastites at Kamak. The other monarchs of this 
line, Osorkon I., Takelot I., and their successors, 
have left no remarkable records, except Osorkon II., 
who adorned the splendid Temple of Buharins, dis- 
covered by Sir Naville while working for the Egypt 
Exploration Fund ; and the dynasty, which appears 
to havebeen of foreign origin, is more chronologically 
than historically important, the attack on Jerusalem 
falling about 930 B.c. The 23d, Tanite, dynasty, 
which succeeded it, exhibits a decadence in Egypt, 
and was succeeded by the 24th dynasty, consisting 
of a single monarch", the celebrated Bekcprenf or 
Bocchoris, who leformed the laws, but having been 
taken prisoner by the Ethiopian Sabaco, of the 25th 
dynasty, was burned alive. From this period, the 
history of Egypt becomes involved with that of 
Juda'a and Greece. Tiihaka came to the assistance 
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of Hezekiah against Sennacherib, and added to the 
temple of Gebel Baikal in Ethiopia. According to 
the .Assyrian cuneiform inscriptions, the Ethio- 
pians were expelled by the Assyrians, and the 
country was placed under various nomarchs. This 
state of affairs was closed by the rise of Psammiti- 
chus L, of the 26th dynasty, who, by the aid of Greek 
mercenaries, overthrew the other petty princes. 
His age marks a revival in art, and restoration of 
the old constitution of the empire. His successor, 
Nekao or Necho II., planned the canal across the 
Isthmus of Suez, from which he desisted, warned 
by the advice of an oracle, after having lost a 
vast number of men in the attempt. Under his 
reign, the Phoenician navigators ‘first passed the 
line. After defeating Josiali, king of Judah, and 
conquering Palestine, he 'was himself defeated by 
Nebuchadnezzar at Carchemish. Psammitichus II. 
earned his arms into Ethiopia. Apries, his suc- 
cessor, having lost all the conquests, was deposed 
by Amasis, his successor, and strangled. Amasis 
favoured in different ways the Greek colonies in 
Egypt, married a Cyremean wife, and conquered 
Cyprus, but incurred the enmity of Cambyses, 
who overthrew his son and successor at the 
battle of Pelusium (527 B.C.). Cambyses treated 
Egypt with considerable moderation, but after an 
unsuccessful expedition against the Ethiopians, 
lost his reason, stabbed the bull Apis, and com- 
mitted various atrocities. His successor, Darius 

I. , governed Egypt with more prudence; but 
Xerxes I. and Artaxerxes I. had successively to 
reduce it to subjection, which they did in spite of 
assistance rendered to it by the Athenians. The 
27tli dynasty of Persians was followed by another 
Saite line, the 28th, who still held ground against 
the Persians. The 29th, Mendesian, dynasty of 
Neplierclies and Aclioris maintained a Greek 
alliance; and the 30th, Sebennytic, consisted of 
Nectanebes I. - who successfully resisted Pliama- 
baziis and Iphicrates, of Teos who employed 
Agesilaus, ana of Nectanebes II. who flea, into 
Ethiopia before the Persians (340 B.C.). 

Prom this time Egypt remained a province of 
Persia till its conquest by Alexander the Great, 
who founded Alexandria (332 B.C.). Subsequently 
Egypt passed under Greek rule, and the language of 
the government, and the administration and pliilo- 
sopliy, became essentially Greek. The court of the 
Ptolemies became the centre of learning and philo- 
sophy ; and Ptolemy Philadelphus, successful in 
his external wars, built the Museum, founded the 
library of Alexandria, purchased the most valuable 
manuscripts, engaged the most celebrated pro- 
fessors, and had the Septuagint translation made 
of the Hebrew Scriptures, and the Egyptian history 
of Manetho drawn up. His successor, Euergetes, 
pushed the southern limits of his empire to Axum. 
Philopator (221-204 B.C.) warred with Antioclius, 
persecuted the Jews, and encouraged learning. 
Epiphanes (204-180 B.C.) encountered repeated 
rebellions, and was succeeded by Philometor ( ISO- 
145 B.C.) and Euergetes II. (145-116 B.C.), by Soter 

II. and Cleopatra till 106 B.C., and by Alexander 
(87 B.C.), under whom Thebes rebelled; then by 
Cleopatra Berenice, Alexander II. (80 B.C.), and 
Neos Dionysus (51 B.C.), and finally by the cele- 
brated Cleopatra. After the battle of Actium 

' (31 B.C.) Egypt passed into the condition of a 
province of Pome, governed always by a Roman 
governor of the equestrian, not senatorial, rank. 

The most important events in Egypt under the 
Roman rule were — the introduction of the Julian 
year by Augustus (24 B.C.), the visit of Vespasian 
to Alexandria (70 A.D.), and that of Hadrian (122), 
the development of the Gnostic heresy, the visit of 
Caracalla (211), the conquest of Egypt by Zenobia 
(270), the revolt of Finnus (272), the persecution 
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of Diocletian (304), and the rise of Maniclieism, the 
great Arian controversy in the reign of Constan- 
tine, the rise of asceticism, magic, and astrology, 
and the final destruction of paganism (379). 

At the division of the empire (395), Egypt fell 
to the Eastern empire, and at its fall had become 
one of the great patriarchates of the Christian 
church; but owing to the religious feuds of the 
Jacobites and Melchites it became a province 
of Persia (616) for twelve years. The Coptic 
governor, John Mukowkis, governed Egypt in the 
name of Heraclius at the period of the Arab 
invasion (639), and, perceiving in the invaders a 
means of escape from the. detested rule of the 
Greeks, submitted, after a perfunctory resistance, 
to the Arab general, ’Amr ibn el-Asi, who took 
Alexandria ( 641 ), and soon made the whole country 
a province of the calif ’Omar. 

History since the Mohammedan Conquest . — 
Although Alexandria was retaken by Constans II., 
the Arabs drove him out, and Egypt remained an 
appanage of the califat, and was ruled by Arab 
governors. One of these, Ahmed ibn Tfilfin, made 
himself practically independent, annexed Syria, 
and founded the dynasty of the Tfilfmis ( 868-905 ), 
renowned for its luxury "and noble buildings. An- 
other governor followed his example, and estab- 
lished the dynasty of the Iklishidis (935-969). 
This in turn gave” place to the heretical (Slii’ali) 
line of the F&tzmi Califs (q.v.), who advanced from 
their capital at Kayrawfin, conquered Egypt, and 
founded modern Cairo (969), with some of the 
principal mosques and the Azhar University (see 
Caieo). One of this line, the mad calif El-Hakim, 
was the founder of the sect of the Druses (q.v.), who 
still pay him divine honours, and expect his return 
to rule the world. The reign of El-Mustansir was 
marked by civil war, persecution of Christians, 
and a fearful famine which lasted seven years, 
and depopulated whole quarters of Cairo. The 
FAtimis were deposed by the Kurd general, Salah- 
ed-din (1169-93), son of Ayyftb, commonly called 
Saladin (q.v.), who fortified Cairo and built the 
citadel. lie waged war against the Crusaders, and 
annexed the greater part of Syria and Mesopo- 
tamia. In 1213 the Crusaders made an attack upon 
Egypt and took Damietta, but the AyyAbi sultan, 
El-KSmil, nephew of Saladin, utterly defeated Jean 
de Brienne, and drove the invaders away. The 
attempt of St Louis, thirty years later, ended in the 
surrender of the French lung and all his army to the 
Mamelukes ( Mamlhks ). It was the last of Saladin’s 
line, Es-Sftlih Ayvfib, who introduced this famous 
bodyguard of Turkish Mamelukes, or white slaves, 
who, on his death, usurped the supreme power 
(1250). For more than two centuries and a half 
Egypt was governed by a succession of slave kings, 
called the Baliri or Turkish and the Burji or Circas- 
sian Mamelukes. These kings, who succeeded each 
other chiefly by virtue of force of aims, were dis- 
tinguished for their valour, their administrative 
powers, their luxury, and their encouragement of 
the arts. They fought for the holy places of 
Palestine, and gallantly drove back the Mongol 
hordes ; they exchanged embassies with France 
and Venice, with Persia and Abyssinia; and pre- 
sented one of the most startling anomalies of 
history, the ‘ spectacle of a band of disorderly 
soldiers, to all appearance barbarians, prone to 
shed blood, tyrannous to their subjects, yet delight- 
ing in the delicate refinements which art could 
afford them in their home-life, lavish in the. endow- 
ment of pious foundations, magnificent in their 
mosques and palaces, and the noblest promoters of 
art, of literature, and of public works, that Egypt 
had known since the days of Alexander the Great ’ 
(Lane-Pool e. Art of the Saracens). Cairo (q.v.) is 
still full of their monuments, and Arabic literature 
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owes them much. In 1517, however, this brilliant 
series of rulers came to an end on the conquest of 
E^ypt hy the Ottoman sultan, Selim I. 

^Nearly three centuries of weak and comipt gov- 
ernment by Turkish pashas, varied by faction and 
rebellion of the Mameluke chiefs, bring us to 
the French invasion of Bonaparte in 179S. His 
conquest of Alexandria, and victory near the Pyra- 
mids over the Mamelukes, led to the temporary 
subjection of the country, from which the French 
were, however, soon expelled by the British in 
1801, when the country was restored to the Porte. 
The accession of the Albanian soldier Moham- 
med ’Ali to the pashalik in 1805 imparted a 
galvanic prosperity to Egypt, by the merciless 
destruction of the turbulent Mamelukes (whom a 
disastrous British expedition in 1807 vainly 
sought to restore), the formation of a regular 
army, the increase of security, the improvement 
of the irrigation, and the introduction of the ele- 
ments of European civilisation. In 1S1G Moham- 
med ‘Ali reduced part of Arabia to his sway by 
the generalship of his son Ibrahim ; in 1820 he 
annexed Nubia and part of the Soudan, and from 
1821 to 1828 his troops, under Ibrahim, occupied 
various points in the Morea and Crete, to aid the 
Turks in their war with the insurgent Greeks. The 
Egyptian fleet was annihilated at Navarino, and 
Ibrahim remained in the Morea till forced to evacu- 
ate by the French army, under Maison, in 1828. 
In 1831 Ibrahim began the conquest of Syria, and 
in the following year totally routed the Ottoman 
army at Koniya, after which the Porte ceded Syria 
to Mohammed ’Ali on condition of tribute. War 
breaking out again, the victory of Nisib in 1839 
would perhaps have elevated him to the throne of 
Constantinople ; hut the quadruple alliance in 1S40, 
the fall of St Jean d’Acre to the British, and the 
consequent evacuation of Syria, compelled him to 
limit Ids ambition to the pashalik of Egypt. In 
ISIS Mohammed ’Ali became imbecile ( he died in 
1849), and his son Ibrahim sat on his throne for 
two months, when he died, and was succeeded by 
’AbbAs Pasha, Mohammed ’Ali’s grandson, super- 
seded in turn by Sa’id Pasha, youngest son of 
Mohammed ’Ali, in 1854. M. de Lesseps now 
obtained the co-operation, hitherto withheld, of 
the Egyptian government in his scheme of the Suez 
Canal (q.v.), which was opened in 1869. Sa’id 
was succeeded in 1863 hy his nephew, Isma’il, son 
of Ibrahim, who, hy a firman purchased from the 
Sultan, took in 1866 the hereditary title of Khedive. 
The same firman made the succession to the throne 
of Egypt direct from father to son, instead of 
descending according to Turkish law, to the 
eldest male of the family ; and in 1872 the Sultan 
granted to the Khedive the rights ( withdrawn in 
1879) of concluding treaties and of maintaining an 
army, and virtually gave him sovereign powers. 
Tims secure on an hereditary throne, Isma’il began 
a series of vast internal reforms, built roads, 
bridges, lighthouses, laid down railways and 
telegraphs, reconstructed the postal service, im- 
proved the harbours at Suez, Port Sa’id, and 
Alexandria, supported education, and introduced 
mixed courts of law. Extending his dominions 
southward, lie annexed Dar-Fur in 1874, and in that 
and the following year further conquests were 
made. Through Sir Samuel Baker and Charles 
Gordon, governors of the Soudan, the Khedive 
endeavoured to suppress the slave-trade in his 
dominions. In order to provide funds for his vast 
undertakings, in 1875 ho sold to Great Britain 
177,000 shares in the Suez Canal for £4,000,000. 
The condition of the Egyptian finances, however, 
loaded hy heavy loans, was almost hopelessly in- 
volved ; various distinguished financiers were sent 
from England to endeavour to arrange a solvent 


system, and after many inquiries and several fail- 
ures, a dual English and French Control was estab- 
lished, and the finances were placed entirely under 
European management. A promise of constitu- 
tional government ended in 1879 in the summary dis- 
missal of Nubar Pasha’s ministry, and this brought 
about the peremptory interference of the European 
governments. The Khedive, who declined volun- 
tarily to abdicate, was, at the instance of the 
western powers, deposed by his suzerain the 
Sultan in June 1879, and Prince Tewfik, Isma’il’s 
eldest son, was proclaimed Khedive. 

A Law of Liquidation, for regulating the condi- 
tions of the public debt, was passed at the instance 
of five European* powers in 18S0. In the next year 
came the military revolt under Arfibi Pasha, who 
demanded from tiie Khedive an immediate change 
of ministry, and the increase of the army to IS, 000 
men. The Khedive yielded. Growing dislike to 
European interference and to the presence of 
European officials secured ArAbi a large .measure 
of popular support, when, as War Minister, he 
dominated the Khedive, and ultimately defied his 
authority. He was practically a military dictator,' 
and in 18S2 British and French war-ships were 
despatched to Alexandria to overawe the rebels, but 
their appearance was followed in June by rioting and 
massacres of Europeans in the streets. Meanwhile 
ArAbi was strengthening the fortifications. The 
British admiral demanded that the work should be 
discontinued. ArAbi persisted ; the. French sailed 
away in dismay ; and the British ships bombarded 
the fortifications ( 11th July). The Egyptian troops 
were suddenly withdrawn from Alexandria, where- 
upon the city was plundered and partly burned by 
Egyptian rioters ; while the British admiral, Sir 
B. Seymour (Lord Alcester), was apparently unable 
to land a force to restore order until the third day, 
when he occupied the city until the arrival of 
troops under Sir A. Alison, who kept ArAbi in 
check behind his lines at Kafr Dawar. Meanwhile 
Sir Garnet Wolseley hurried out with more troops 
from England, and other regiments (some of sepoys) 
weie despatched from India ; the point of debarka- 
tion was Ismailia, on the Suez Canal ; and in 
twenty-five days the British foices under Wolseley 
had traversed the desert, utterly defeated the main 
body of ArAbi’s army at Tell-el-Kebir, and occupied 
Cairo. ArAbi was tried, pleaded guilty, and was 
banished to Ceylon. The authority of the Khedive 
being thus restored, most of the British troops were 
withdrawn, and measures taken for the reorganisa- 
tion of the country. The French, who had been 
associated with England in what was known as 
the Dual Control, took no share in the bom- 
bardment, in the military expedition, or in direct 
co-operation with England in the re-arrangement of 
Egyptian affairs on a fair basis. The aim of the 
English Cabinet was to secure, as soon as possible, 
a firm and lasting government under the Khedive, 
but a large measure of interference with the 
Egyptian government was for the time being in- 
evitable. Lord Dufferin proceeded to Cairo after 
the war, and drew up a constitution which has not, 
so far, been severely tested ; and Sir E. Baring 
continued the task of oiganisation. But the 
attempt to persuade the Khedive's government to 
rule according to British ideas, and to get British 
officials and their Egyptian colleagues to work 
smoothly together, led to repeated crises and 
changes of plan. A conference of the great powers 
in 18S4 did not sanction the English scheme for 
managing Egyptian finance; and Britain had 
consequently to resume her exclusive responsibility 
in Egypt. . Whatever good was accruing to Egypt 
under British rule was seriously marred hy the 
severe visitation of cholera which occurred in the 
summer of 1883, when 150,000 persons perished, 
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and still more by the rebellion in the Soudan, of 
which the end even now is not to be foreseen. 

The Rebellion til the Soudan. — Arfibi’s revolt and 
its consequences loosened the hold of Egypt on the 
Soudan (q.v.), which by Baker’s annexations in 
1874 and following years had gradually extended 
to the shores of the Victoria Nyanza. A wide- 
spread rebellion broke out in Dar-Ffir and Kor- 
dofan under Mohammed Ahmed, calling himself 
the Ifahdi, a word meaning ‘the guided by God.’ 
The' doctrine of the Malidi, a kind of Mohammedan 
Messiah, is explained under the article Ismailis ; 
see also Mohammedanism and Karmathians. 
The modern Malidi, however, is not necessarily a 
descendant of Ali, or a resuscitated Imam ; but he 
puts himself forward as a prophet whose mission is 
to free Islam from external enemies and re-establish 
the pure primitive faith. Mohammed Ahmed was 
born at Dongola about 1843, educated near Khar- 
toum, and then spent fifteen years in fasting and 
retirement in the island of Aba, whence he at 
length sent emissaries to preach the doom of Turkish 
rule in the Soudan, and the advent of the true 
Malidi. An attempt of Raflf, the governor-general, 
to suppress this propaganda was resisted with 
bloodshed in August 1881, and thenceforward the 
movement spread rapidly. In January 1SS3 Sennar 
revolted, and the Malidi occupied El-’Obeyd. An 
army now sent against him by the Egyptian govern- 
ment under an English officer, Hicks Pasha, was 
annihilated near El-’Obeyd in November 1883. 
The Mahdi’s influence extended to the Red Sea 
shores. An Egyptian force under Consul Moncrieff 
was routed with severe loss in the same month near 
Suftkin, and Baker Pasha was twice disastrously 
defeated at Teb and Tamanieb, early in 1884 ; but 
these reverses were afterwards wiped out by the 
hard- won -successes of a British expedition under 
Sir G. Graham. Meanwhile, in January 1884, 
General Charles George Gordon (q.v.) had gone at 
the request of Mr Gladstone’s government as Eng- 
lish representative to Khartoum, to secure the with- 
drawal of the Egyptian garrisons from the Soudan, 
Egypt having, on the advice of England,’ agreed to 
give up all her possessions in the Soudan save the 
Red Sea littoral. Gordon, though supported by 
only one other English officer, gallantly maintained 
bis position in Khartoum against the Mahdi’s 
followers, and even ventured successfully on the 
aggressive. He had found, however, that he had 
attempted an impossible task ; he could not leave 
the garrisons to fall into the hands of the Malidi, 
and he required reinforcements of British troops 
before he could drive the latter from' the neighbour- 
hood of Khartoum. Timidity and indecision marked 
' the whole of the policy of the English government, 
both towards the Soudan and the Red Sea littoral. 
At last, too late, in October 1884, an English 
expedition under Lord Wolseley was despatched to 
Khartoum, and, selecting the difficult and tedious 
route up the Nile, arrived in touch of Khartoum 
only to learn that the heroic Gordon had been 
assassinated two days before (2Gth January 18S5). 
The expedition thereupon withdrew, without 
attempting to retaliate, and the Soudan was 
left to enjoy its anarchy, save for occasional, not 
very resolute, military operations around Suflkin. 
One of Gordon’s lieutenants, Dr Schnitzler (q.v.), 
known as Emin Pasha, -was still holding out in the 
equatorial regions in 18S8, when he was visited 
by the explorer Stanley at the head of a relief 
expedition. The Malidi is dead, and his calif 
Abdallah reigns in his stead. Sheikh Senousi of 
Tripoli is reported to have obtained possession of 
much of the Soudan ; beyond this the affairs of the 
Soudan are veiled in obscurity. 

Statistics of Modern Egypt . — The area of Egypt 
proper is now (its southern frontier having reverted 


to "Wady Haifa) about 393,000 sq. m., and at the 
census of 1882 its population was 6,806,3S1 (includ- 
ing 3923 in the territory of El-Arish in Asia ). With 
the territories in Central Africa, now no longer 
Egyptian, the area of Egyptian domains was esti- 
mated at 1,150,000 sq. m., with a population of 
17,000,000. The chief towns of Egypt proper are 
Cairo (pop. 1882, 368,000); Alexandria (209,000) ; 
Damietta (34,000); Tantah (34,000); Mansourah 
(27,000); Zagazig (19,000) ; Rosetta (17,000) ; Port 
Sa’id (16,500) ; Suez (11,000). There are in Egypt 
about 90,000 foreigners, including 37,000 Greeks, 
19,000 Italians, 16,000 Frenchmen, and 6000 English- 
men. The Egyptian army is under the command of 
an English general, and officered partly by English- 
men and partly by Egyptians ; its total strength 
in 1888 was 9400, while the English army of occu- 
pation, which, since the rebellion of 1882, had 
remained in Egypt, had a strength of 3490. 
The revenue in 1887 was £9,863,000, the expendi- 
ture £9,455,000 ; showing an increase of revenue 
and a decrease of expenditure as compared with 
the average for the five preceding years. In 1882 
the revenue fell to £8,908,029 ; in 1883 the expendi- 
ture was as high as £10,382,950. The total debt 
of Egypt amounted at the end of 188S to about 
£104,000,000, the interest on which was met by a 
charge of over £4,470,000 in the year’s budget, 
exclusive of the tribute to Turkey (£696,000). The 
total exports in 1887 (chiefly cotton, cotton-seed, 
beans, sugar, and grain ) were valued at £11,155,000 
(of which about two-thirds went to Britain); the 
imports (mainly cotton goods and other textiles, 
machinery, and coal) at £S, 346,900 (mostly from 
Britain). The total for 1886 was £18,438,822 ; the 
average for five years, £20,27S,97S. The railway 
system embraces over 1250 miles, connecting 
Alexandria and Damietta with Cairo and the Suez 
Canal, and extending up the Nile Valley as far 
south as Siout; the telegraph lines reach nearly 
5200 miles, and there is a telephone between Cairo 
and Alexandria. 

See Soudan, Nubia, Kokdofan, Dar-FOh, Baker, 
Gordon, Harar, &c. For descriptions of some of the 
most important monuments, see Abu-Simbel, Abydos, 
Alexandria, Dendera, Edfu, Esne, Fayyum, Memphis, 
Obelisk, Fhyl.e, Pyramid, Thebes. 

For further information on Egypt, its history, anti- 
quities, and present condition, see Bunsen, Aegyptcns 
, ‘•telle (1844-57) ; Lepsius, Dcnkmalcr (1849-74) and other 
works ; Sharpe, History of Egypt (1846) ; the works by 
Brugsch (q.v.); Sir Gardner Wilkinson, Manners and 
Customs of the Ancient Egyptians (1847; new ed. by 
Birch, 1879); Mariette, Monuments of TJppcr Egypt 
(1877); Maspero, Histoire ancien des Peujdes de V Orient 
(1878), and Egyptian Arclueology (Eng. trails. 1887); 
A. B. Edwards, A Thousand Miles up the Nile (1878); 
Lane, Modern Egyptians ( 1836, new ed. 1871 ) ; M‘Coan, 
Egypt as it is (1877)y Bawlinson’s History of Ancient 
Egypt (1S81), and Ancient Egypt (‘Story of the Nations’ 
series, 18S7) ; S. Lane-Poole’s Egypt (1881), and Art of 
the Saracens (18S6); Dicey, England and Egypt (1881); 
Ebers, Egypt, Historical and Descriptive (Eng. trans., 
new ed., 2 vols. 1887) ; De Leon, Egypt under its Khedives 
(1882) ; Villiers Stuart, Egypt after the War (1883) ; Sir 
Mackenzie Wallace, Egypt and the Egyptian Question 
(1883); tbe Memoirs of the Egypt Exploration Fund 
(founded 1883); Darmesteter, The Malidi (1885); 
Journals of Genei'al Gordon (1885); Sir C. Wilson, Erom 
Korti to Kharttlm ( 18S5 ) ; C. Boyle, Egyptian Campaigns, 
JS'S2-S5 (2 vols. 18S6); Baedeker’s Egypt (2d Eng. ed. 
1885); Murray’s Handbook for Travellers in TJppcr and 
Lower Egypt (7tli ed. 188S); and other works cited at 
Dead (Book of the), and by Prince Ibrahim Hilmy in 
The Literatim of Egypt and the Soudan (2 vols. Lond. 
1SS6-S8). 

Egyptian Vulture. See Vulture. 

EUrenberg. Christian Gottfried, natural- 
ist, was born 19th April 1795, at Delitzsch, in 
Prussian Saxony. He studied at Leipzig and 
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Berlin; in 1820-26 he visited Egypt, Syria, and 
Arabia ; in 1827 was appointed to a medical chair 
at Berlin; in 1829 accompanied Humboldt on an 
expedition to the Ural and Altai Mountains ; and 
in 18 OS travelled in France and England. He died 
27th June 1876. His twenty-four works, published 
between 1828 and 1876, give' the fruits of lus patient 
study of microscopic organisms, a lnancli of science 
of which he was indeed the founder. See the 
articles Infusoria, Rotifera, &c. There is a 
Life by Hanstein (Bonn, 1877). 

Elircubrcitstcm, a town and fortress of 
Rhenish Prussia, is picturesquely situated on the 
right bank of the Rhine, directly opposite Coblenz, 
with which it is connected by a bridge of boats and 
an ■ iron railway -viaduct. It has a trade in wine 
and corn. Pop. 5299. The fortress occupies the 
summit of a precipitous rock, 3S7 feet above the 
river, and inaccessible on three sides; on the north 
and north-west, the exposed part, it is. very strongly 
fortified. The first regular fortification of Ehren- 
breitstein was begun in 1672 ; sixteen years later it 
was vainly besieged by the French, who, however, 
captured it in 1799, and in 1801, on the conclusion 
of the peace of Luneville, blew up the works. It 
was assigned to Prussia by the Congress of Vienna 
in 1815, and in 1816-26 was restored and thoroughly 
fortified. 

Ehrenfeld, a busy town of Prussia, 2 miles 
IV. of Cologne, manufactures glass-wares, railway 
fittings, chemicals, and bricks ; it has also flour- 
mills and machine-shops. Its population has in- 
creased from 762 in 1858 to 18,243 m 1SS5. 

EibcilStock, a town of Saxony, 41 miles SSW. 
of Chemnitz by rail. It has since 1775 become a 
centre of lace-making industry. Pop. 6913. 

Eiclihorn, Johann Gottfried, a German 
Orientalist and historian, was born at Dorrenzim- 
mern, in Franconia, 16th October 1752, and studied 
at. Gottingen (1770-74). He was professor of 
Oriental Languages first at Jena (from 1775) and 
afterwards at Gottingen (from 1788), where he died, 
27tli June 1827, ‘an illustrious example of academic 
felicity,’ having discharged the duties of his profes- 
sorate with distinguished success for fifty-two years. 
His EinlciUmg in das Alto Testament (3 vols. 17S0- 
83; 4th ed. 5 vols. Gottingen, 1823-26) and in das 
Ncttc Testament (2d ed. 5 vols. 1820-27) were the 
first attempt to treat the books of Scripture by the 
ordinary methods of literary criticism on the basis 
of a wide knowledge of oriental antiquity. His 
liepertorium fiir biblischc itnd morgcnlandischc 
Littcratur (18 vols. Gottingen, 1777-86) and AUgc- 
mcinc Bibliothcl; dcr biblischcn Littcratur (10 vols. 
Leip. 1787-1S01), like all the other works of this 
voluminous writer, have been superseded, and Eich- 
liorn is chiefly remembered by his hypothesis of 
the origin of the Gospels (q.v.), which derived each 
of the synoptics independently from one original 
Greek gospel ( Ur-Evangclium). 

Eickstittt, a town of Bavaria, is situated in a 
deep valley on the left bank of the Altinuhl, 67 
miles NXIV. of Munich. Here are the palace of the 
Duke-* of Leuchtenbcrg, the cathedral (1259), the 
town-house ( 14.44), and, on a neighbouring eminence, 
the ruined V ilibaldsburg. Eichstiitt became a 
bishopric in 745, was capital of a small principalitv, 
and became finally Bavarian in 1855. Pop. 7631.' ■ 

Eicliwahl. Charles Edward, a Russian 
naturalist, was born at Mitau, in Russia, 4th July 
1795, and studied the natural sciences and medicine 
at Berlin and Vienna, and filled sncees.sivelv chairs 
of Zoolog}- and Midwifery at Knsan and \ViInn, of 
Zoology and Mineralogy, and next of Pula-ontology, 
nt_St Petersburg. Here he died 10th November 
1876. Eicliwahl investigated the shores of the 


Caspian Sea, the Caucasus, Persia, Germany, 
Switzerland, and France, travelled over great part 
of Russia and Scandinavia, and in 1840 made a geo- 
logical journey through Italy, Sicily, and Algeria. 
His geognostic, botanical, and zoological researches 
were unquestionably of more service to Russia than 
tliose of any man since Pallas. . Besides scientific 
records of liis journeys, his writings include works 
of great value on the mineral wealth, the zoology, 
and the palreontology of Russia. 

Eitler, a river of North Germany, forming the 
boundary line between Sleswick on the north and 
Holstein on the south, rises south-west of Kiel, and 
flows in a general westward direction, though with 
many windings, and enters the North Sea at 
Tonning, after a course of 117 miles. It is navi- 
gable as far as Rendsburg, from which town the 
Eider Canal (constructed 1777-84) stretches east 
to Kiel Harbour in the Baltic, thus establishing 
water-communication between the North and 
Baltic seas. 

Eider-duck (Somatcria), a genus of birds in 
the duck family (Anatidie), included under, the 
larger division of geese or Anseres. The bill is as 
long as the head, laterally compressed, and bears 
on each side of the root an unfeatnered peak extend- 
ing backwards ; the point of the bill bears a. large 
hooked horny nail ; the tail is short and pointed. 
The birds are restricted to northern regions, where 
they breed socially. 

(1 ) The Common Eider-duck (,S'. mollissima) lives 
on the Arctic and northerly shores of the Atlantic in 
both hemispheres, being common, for instance, in 
Nova Zembla, Spitzbergen, Iceland, and Green- 
land ; various species also are found in Alaska and 
the neighbouring islands. It breeds as far south as 
the Fern Islands off the Northumbrian coast, and 
the Bay of Fundy in America. In cold winters it 
travels farther south, for instance, to the mouth 
of the Elbe. The eider measures about two feet 
in length, but is heavy for its size. The male is 
slightly the larger. Of the females and young 
males it may be said that the colour is predomi- 
nantly rusty' brown, with dark streaks and spots. 
The adult males, however, have as usual a more 
complex plumage, especially in the breeding season. 
The crown of the head, the under surface, and tail 
are black ; the cheeks are sea-green ; while white 
revnils over the neck and upper surface. -After 
reeding, the white colour almost disappears from 
the upper parts, and black prevails. 

The nest among the rocks is formed of fine sea- 
weeds,. often matted along with mosses and twigs. 
The bird frequently shows a preference for low 
islets, where it is insulated from the hungry foxes. 
There are usually five eggs of a pale-green colour, 
and the number is said to be sometimes increased 
by thefts from other nests. The female does the 
brooding, but the male seems to take a kindly 
interest in preserving her peace of mind by warning 
oil' intruders. To man, who after all gives them 
most trouble, they are tolerably indifferent. "When 
the brood is hatched, the mother pillages her breast 
for down to serve as covering. The down is often 
twice removed for human purposes, and then 
the male may pluck off his slightly inferior 
feathers if the mother has no more 'to spare. 
Nordenskiold says that the bird, when frightened, 
tries to conccai the contents of the nest, and 
sometimes ejects a fetid excretion over the eggs. 
He also refers to the huge number of nests on 
a given area ; they are often so close together 
that it is difficult to walk without trampling 
upon them. In the islet of Yidoii, a valuable 
Icelandic breeding-place, almost every little hollow 
between the rocks is occupied ; the birds readily 
tenant holes cut out for them in rows on the sloping 
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hillside, and many even utilise garden-walls and 
"buildings. In Scotland the young eiders are some- 
times called brattocks, and in Orkney and Shet- 
land the bird is commonly called the Dunter Duck. 
Another title, St Cuthliert’s Dnclc, refers to the 
name of one of the Fern Islands where the eider 
abounds. 

1 The eider-duck is of great economic importance. 
The flesh, though not without suggestion of train- 
oil, is much eaten by Greenlanders and others. 
The eggs are more esteemed, and those of the 
next species, the King’s Eider, are still daintier. 
Domestication, where farinaceous food is added 
to the usual diet of molluscs, crustaceans, &c., is 
said to render the flesh more palatable. The skins 
are used for winter underclothing. But the down 
collected from the nests is most important, both 
for local use and for export. 

The fine elastic gray down, so much used, especi- 
ally on the Continent, for bed-clothes, is chiefly de- 
veloped on the breast of the bird. The best quality 
is not taken from the bird directly, but gathered 
from the nest. "What formed or ought naturally 
to have formed the blanket of the young eider- 
ducks becomes the quilt of the human bedstead. 














Common Eider-duck ( Somateria mollissima ). 

Each nest is said to furnish annually about a 
quarter of a pound. The common practice in Nor- 
way and Iceland is to take away the eggs and down 
twice, leaving the third set of eggs to continue the 
species. The nests are carefully protected, and are 
transmitted as valuable inheritances from father to 
son. Cattle may be removed from an islet for the 
eider’s sake, or a- promontory may be formed into 
an island to induce the bird to breed there, and to 
secure immunity from foxes and the like. The 
eiders appear to be singularly unaffected by the 
way in which they are exploited, and show little 
alarm on the approach of visitors. Domestication 
has proved successful by the seashore. The eider- 
duck is of course now protected in Britain by the 
Wild Birds Protection Act, but too little care seems 
to be taken of them. Nordenskiold refers strongly 
to their wanton destruction in Spitzbergen regions. 
It seems probable that with a little care they 
might be both multiplied and extended on some of 
the Scottish islands. In Iceland, where the eider 
is strictly preserved, its numbers have greatly 
increased in recent years, and the people do all in 
their power to attract the bird to their property by 
hanging, up cloths of a glaring colour, and bells 
worked by the wind or by water, and by keeping 
bright-p) uniaged fowls. 

(2) The King’s Eider (S. spcetabil is) is another 
species, whose down is also collected. It lives in 
the far north of Asia and America, a few breed in 
Iceland and the Faroe Islands, and rare visitants 


have been seen in Britain. In size the king’s eider 
is about equal to the more familiar species, but 
the bill and feet are reddish-brown instead of 
grayish-green, and the male is gray on the crown 
of its head, pale flesh-coloured on the breast, and 
more restrictedly white on the back. There is a 
large protuberance on the root of the upper part of 
the bill. The female is of a light reddish-brown 
colour, very like the female of the common eider. 
Much of the down from Greenland is obtained from 
this bird, and the skins are locally used for winter 
garments. There are three other species. 

Eifel, The, a barren and bleak plateau of 
Rhenish Prussia, between the rivers Rhine, Moselle, 
and Roer, showing extensive traces of volcanic 
activity. Its surface, which ranges at an average 
altitude of 1 500 to 2000 feet, is for the most part 
broadly undulating, and diversified by crater-like 
depressions and volcanic peaks and ridges, whilst 
towards its edges it is seamed by deep, wooded, 
rocky ravines. Its highest and, at the same time, 
most inhospitable parts are in the west and north- 
west, whence it falls away gradually to the Rhine 
on the east, and to the Moselle on the south. The 
central portion of the plateau is crossed by a range 
of basaltic summits, the loftiest in the Eifel system, 
including the Hohe Aclit (2494 feet), Niirburg 
(2255), and Kellberg (2211). The ridges of the 
north-west are connected by the Hohe Venn with 
the Ardennes. Geologically, the basement of the 
plateau belongs to the Lower Graywacke of the 
Devonian formation, with irruptions of Eifel lime- 
stone, parts .of which are rich in fossils. Above 
this are deposited, with tolerable regularity in a 
horizontal position, strata of Triassic age, contain- 
ing considerable quantities of metallic ores, especi- 
ally zinc and lead. The Eifel was for a long period 
the scene of volcanic activity ; zones and islands 
of basalt are frequent, as also eruptive masses of 
basaltic lavas, with tufa and pnmice. With the 
exception of the vine and fruit trees on the east and 
south edges of the plateau, and a little agriculture 
(up to 1700 feet), the Eifel is uncultivated, its rocky 
soil being too poor, and its climate too raw and 
bleak for anything to grow but heather. 

Eiffel, Gustave, engineer, was born at Diion in 
1832, and in 185S, only three years after completing 
his studies at the Ecole Centrale, was intrusted with 
the construction of the large iron bridge over the 
Garonne at Bordeaux, and was one of the first to 
introduce caissons worked with compressed air. 
The bridge over the Douro at Oporto, the great 
viaduct of Garabit, in Cantal (described by him 
in an elaborate monograph, 1889), and that over 
the Tardes, near Montlucon, and the gigantic locks 
designed and partly prepared for the Panama 
Canal are among later triumphs of his engineer- 
ing skill ; while in the huge framework erected 
for Bartholdi’s statue of Liberty may be seen the 
genu of the idea which afterwards assumed the 
form of the colossal iron structure (18S7-S9) on 
the Champ-de-Mars in Paris with which his name 
is identified. The Eiffel Tower contains three 
stories, reached by a series of elevators or lifts, and 
the platform at the summit is 300 metres (9S5 feet) 
above the ground. About 7,000,000 kilogrammes 
(a little less than 7000 tons) of iron were employed 
in its construction ; the estimated cost was about 
£200,000, of which £00,000 was voted by the state, 
and the remainder supplied by M. Eiffel, who 
expects to recoup himself out of the admission fees 
during the twenty years for which he holds a con- 
cession of the tower. On its completion, March 
31, 1SS9, it was announced that M. Eiffel would be 
made an officer of the Legion of Honour. See Max 
de Nansouty, La Tour Eiffel (1SS9); also Engin- 
eering for May 3, 1889. 
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Eigg, or Egg, a Hebridean island, 74 miles W. 
of the mainland of Inverness-shire, and 5 SW. of 
Skye. With an utmost length and breadth of 64 
and 4 miles, it is 12 sq. m. in area, and culminates 
in the remarkable Seuir of Eigg (1346 feet), near 
which are columnar cliffs like those of Staffa. Pop. 
(1851) 546; (1881) 291. Here in 617 St Donnan 
and fifty more monks from Iona were killed by 
the queen, though her people objected that 1 that 
would not be a religious act;’ and here, towards 
the close of the 16th century, 200 Macdonalds, men, 
women, and children, were smoked to death in a 
narrow-mouthed cave by Macleod. 

Eight, Piece of. See Piece of Eight. 

Eikon Basilikc, a work whose full title is 
Ei’kuv Ba<rt\iKT) -. The Portraict urc of His Sacred 
Majestic in his Solitudes and Sufferings. It was 
published immediately after the execution of 
Charles I. (1649), and within a twelvemonth ran 
through fifty editions in various languages. 
Written in the first person, it professes to be 
Charles’s own composition, and if it be a forgery, 
it is certainly one of the cleverest of the kind. 
It is no blind apology, for, to take but a single 
example, it does not vindicate the death of 
Strafford : ‘ I,’ says its author, ‘ am so far from 
excusing or denying that compliance on my part 
(for plenary' consent it was not) to his destruc- 
tion, whom in my' judgment I thought not, by any 
clear law, guilty' of death, that I never have any 
toncli of conscience with "renter regret.’ Though 
Milton and others did at the time insinuate doubts 
whether the work was not by' some secret coadjutor, 
doctor or prelate, yet generally it was accepted as 
the king’s, until, in a fifteen months’ correspondence 
(1660-62) with Clarendon and the Earl of Bristol, 
Dr John Gauden laid claim to the sole authorship : 
‘ This book and figure [the frontispiece] was wholly 
and only my invention, making, and design, in 
order to vindicate the King’s wisdom, honour, and 
piety.’ Born at Mayfield, Kent, in 1605, that 
trimming churchman was educated at Bury St 
Edmunds and St John’s College, Cambridge ; about 
1630 became vicar of Chippenham in Cambridge- 
shire, and in 1641 was appointed by' the parliament 
dean of Booking in Essex, in 1659 master of the 
Temple. In November 1660, the month before he 
is first known to have advanced his claim, he was 
raised to the bishopric of Exeter, whence, in 1662, 
he was translated to Worcester. He died two 
months later, on 20th September 1662, and was 
buried in Worcester Cathedral, where his wife 
erected a statue of him, holding a copy' of the 
Eikon. Gauden professed to have begun the work 
in or abont the year 1647, and to have submitted 
a MS. copy of it to the king ‘ in the Isle of Wight, 
by the favour of the late Marquis of Hertford, 
which was delivered to the king by the now Bishop 
of Winchester.’ On the other hand, those who 
maintain that the work was bv Charles, assert 
that he had written the first six of its twenty-eight 
chapters before the battle of Naseby (1645). The 
question, one of much complexity", is not y r et 
settled either way; to discuss it thoroughly is 
here impossible. Enough, that historians gener- 
ally, from Lingard to Green, have pronounced 
against Charles ; whilst those who have sifted his 
claims most carefully are in his favour— e.g. Dr 
Christopher Wordsworth, in J!7<o wrote Icon Basi- 
like? (1824; supplement, 1828), and Mr Edward 
J. L. Scott, in his edition of the work (1S80). 
See, however, an article by W. Blake Odgers in 
the Modern llcvicw (1SS0). 

Eildons, a triple-crested height in Roxburgh- 
shire, due south of Melrose, whose middle and 
highest peak (1385 feet) commands a glorious view. 
‘ 1 can stand,’ said Scott, * on the Eildon Hill, and 


point out forty-three places famous in war and 
verse.’ Of an older magician, and of an older poet, 
the Eildons also have memories— Michael Scott 
and Thomas the Rhymer. 

Eilenfourg, a town of Prussian Saxony, on an 
island in the river Mulde, 15 miles by rail NE. of 
Leipzig, has manufactures of cloth, calico, tobacco, 
chemicals, beer, hardware, furniture, and agricul- 
tural implements. Pop. 11,032. 

Eilctliyia (hieroglyph. Nclchcb; city of Lucina, 
now called El-Kfib), a city of ancient Egypt, situ- 
ated on the right bank of the Nile, a little below 
Edfu. The present ruins consist of the remains of 
small temples dedicated by’ Raineses III. to Ra ; a 
Ptolemaic temple dedicated to the eponymous 
goddess Lucina by' Pliyscon or Euergetes II., with 
additions by Ptolemy Alexander I. and the elder 
Cleopatra ; and an ancient temple dedicated by 
Amenophis III. to the local deities. The names 
of other monarclis are also found in the ruins; 
but the most interesting and important remains 
are the rock-tombs, some as early' as the 13th 
dynasty, excavated in the hills. That of Aalnnes, 
the ‘ captain of the sailors,’ records his services 
in the wars of the early monarclis of the 18th 
dynasty against the Hyksos or Shepherds, and 
other Asiatic and Nigritic races. Another, that 
of Pahir, is decorated with rich and elaborate 
paintings representing the pursuits of agricul- 
ture, fowling, fishing, &c. The city was an out- 
post against the southern tribes, and its fort, a 
large inclosure of erode brick, was of importance as 
early as the Shepherd war. The goddess Suben 
(Eilethyia or Lucina) was a special protectress of 
Upper Egypt. See Brugsch, Bcischcriclitc, and His- 
tory of Egypt under the Pharaohs; Wilkinson, 
Ancient Egyptians; Mariette, Monuments. 

Elinco (called by the French Moorca), one of the 
French Society Islands, in the Pacific Ocean, about 
10 miles WNW. of Tahiti, the principal member 
of the group. Area, 51 sq. m. ; pop. about 1500. 
It consists of deep valleys and abrupt hills— the 
former well cultivated, and the latter heavily- 
timbered. Here Christianity was first introduced 
in Polynesia ; and here the South Sea College of 
the London Missionary’ Society' was established. 
Most of the natives are* Protestants. 

EinbecR, or Eimbeck, a town of Hanover, is 
situated on the lime, 23 miles N. of Gottingen by 
rail. Although a place of considerable importance 
in the 15th century-, and a Hanse city, it has 
decayed greatly in recent times. It manufactures 
sugar, tobacco, carpets, &c. Einlieck was noted 
in the 15th century for its beer (Eimhcckcr Beer, 
whence ‘Bock’). ’The town suffered severely in 
the Thirty Years’ War ; and in 1761 the French 
demolished its walls. Pop. 7091. 

Einhard. See Egixhabd, 

Einsiedeln, a town of Switzerland, in the 
canton of Schwyz, 27 miles SE. of Zurich by 
rail. Pop. 8401. In Einsiedeln great numbers of 
prayer-books, sacred images, wax candles, rosaries, 
medallions, t 'ic. are made. The town is, however, 
chiefly celebrated for its Benedictine abbey, to 
which some 200,000 pilgrims resort annually to 
worship at the shrine of a black image of the Virgin, 
the 14th September being the principal day in the 
year. The abbey itself was founded in the 10th 
century, and after being repeatedly destroyed by 
fire, was rebuilt as a quadrangle* in the Italian 
style in 1704-19. It contains a valuable library 
(32,000 vols.), with several incunabula and MSS., 
these last dating from the 8th to the 12th century ; 
also a museum of natural science and natural his- 
tory. Rudolph of Hapsbtirg elevated the abbot of 
Einsiedeln to the dignity of a prince of the empire 
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in 1274. Near the town the Austrians under 
Jellacliich were defeated by the French under 
Mass6na on 14th August 1799. 

Eiscnacli, a town of Saxe-Weimar, is beauti- 
fully situated on the Horsel, at the north-western 
verge of the Thuringian Forest, 69 miles by rail SE. 
of Cassel, and 49 W. of Weimar. Once the capital 
of a principality, Eisenach is still a thriving and 
industrious town, with wide, clean, and well-paved 
streets. It has a ducal palace (1742), now used as 
a court-house ; a spacious market-place, and manu- 
factures of art pottery, leather, &c. Sebastian 
Bach, of whom a statue was erected in 1884, was a 
native ; and Fritz Reuter died at Eisenach in 1874. 
Pop. (1875) 16,163; (1885) 19,641. 

On an eminence rising 600 feet above the town, 
engirt by forests, stands the castle of Wartburg, 
founded in 1067, and till 1440 the residence of the 
Landgrave of Thuringia. It is famous as the spot 
where the Minnesingers (q.v.) assembled to hold a 
poetic contest ( ‘ the war of the Wartburg ’ ) about 
1207 ; as the home of St Elizabeth (1511-27) ; and 
as the ten months’ asylum to which Luther was 
carried by the Elector of Saxony (May 1521 ). The 
chapel in which Luther preached, as well as the 
chamber which he occupied, and in which he dis- 
comfited the Evil One by throwing the inkstand at 
his head, is still pointed out. The whole pile has 
been magnificently restored since 1851. 

Eisenberg, a town of Germany, in the duchy of 
Saxe-Altenburg, on an eminence between the Saale 
and Elster, 36 miles SE. of Leipzig. Pop. 6901. 

Eisenerz, a mining town of Austria, in the 
north of Styria, 20 miles NW. of Brack. It stands in 
a narrow mountain-valley at the north foot of the 
Erzberg (5000 feet), a mountain so rich in iron ore 
that the miners, instead of cutting mines into it 
and following the metal in veins, quarry the rock 
from the outside ; the ore is then broken small, and 
conveyed to the smelting-house without further 
preparation. In 1884 the output of ore was more 
than 270,000 tons, yielding 40 per cent, of metal. 
Aragonite ( Eisenbliile , or flos ferri), resembling 
branching coral in form, arid of the most beautiful 
and purest white, is found in grottoes in the interior 
of the mountain. Pop. 1950. 

Eisenstadt, a free walled town of Hungary, 26 
miles SE. of Vienna. Pop. 2972. The Esterhazy 
palace (1683-1805), in the centre of the town, con- 
tains a valuable library. 

Eislebcn, Luther’s birthplace, a town of 
Prussian Saxony, 24 miles WN \V. of Halle. Once 
the capital of the counts of Mansfeld, it is the 
centre of a rich mining district. Pop. (1875) 
14,378; (1885) 23,175. The house in which Luther 
was born was partially consumed by fire in 16S9, 
but was restored, as also recently have been the 
house in which he died, the church (Peter-Pauls- 
kirche) where he was christened, and another 
( Andreaskirche) in which lie preached. In 18S3, 
on the occasion of his quatercentenary, a bronze 
statue was unveiled of the Reformer, and a new 
gymnasium inaugurated, successor to the one 
which he founded two days before his death. See 
Grossler’s Geschichtc Eislcbcns (Halle, 1875). 

Eisteddfod, the name given to a congress of 
"Welsh bards and musicians, having for its object 
the preservation and cultivation of the national 
poetry and music, and in a secondary degree of the 
national customs and traditions. In very early 
times contests took place at Caerwys in Flintshire, 
and at other towns, when degrees were conferred 
upon the successful competitors, the honours thus 
won procuring the bards ready admittance into the 
castles of the Welsh princes and nobles. Eistedd- 
fods are known to have been held in the reigns 
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of Edward III. (1327-30), Henry VI. (c. 1451), 
Henry VIII, (e. 1525), and Elizabeth (1568). Then 
for a couple of centuries the contests seem to have 
been discontinued, but were revived in 1798, after 
which date they were for a time pretty frequent. 
In 1887 the meeting was held in London. 

Ejectment ( Ejectio firm a; ) was, in English law, 
a form of possessory action, wherein the title to 
land might be tried, and the possession recovered. 
Under the old common law, a person dispossessed 
of his freehold was often obliged to have recourse 
to the cumbrous forms of a real action. A lessee 
for yearn, on the other hand, if dispossessed, could 
only claim damages for ejectment; but at an early 
period the courts decided that he should not only 
have his damages, but recover possession of the 
land. By means of an elaborate series of fictions, 
the action for ejectment was made to serve the 
purpose of any person claiming title to land. If 
Smith wished to recover land from Brown, he 
commenced his action with a declaration, every 
word of which was untrue, setting forth that Smith 
had made a lease to John Doe; that Doe entered 
on the land ; that Doe was wrongfully ejected by 
one Richard Roe, and claimed damages accord- 
ingly. Brown, the actual possessor, was admitted 
to defend the action, in place of the imaginary 
Roe, but only on agreeing to admit the truth of 
the story about Doe ; so that the only question in 
dispute "was whether Smith had a right to make 
the lease to Doe. This curious legal comedy was 
abolished by the Common Law Procedure Act of 
1852, and the Judicature Acts have now substituted 
an action for the recovery of land for the action 
of ejectment. But the term ejectment is still 
commonly used to describe the various forms of 
process by which a person in possession of land or 
house property may be turned out by his landlord 
or by a rival claimant. See Eviction. 

Ekaterinburg, a fortified town of Russia, on 
the eastern slope of the Ural Mountains, and on 
both banks of the Isset, 312 miles SE. of Perm 
by rail. It has wide, straight streets, with two 
cathedrals, a monastery, and a mint for copper 
coinage. It is the seat of administration for the 
Ural mines, and is in the centre of the mining 
districts of these mountains. Its manufactures 
include machinery, soup, candles, and linen, and 
it has large iron and copper works, besides estab- 
lishments for washing gold and cutting and polish- 
ing precious stones. Industries are mining, cattle- 
reanng, and (among the Bashkirs of the suburbs) 
the keeping of bees. Pop. (1885) 31,923. 

Ekaterinodar. a town of Russia, capital of 
the countiy of the Kuban Cossacks, on the Kuban 
River, about 100 miles from its mouth. It is 
surrounded on all sides by swamp and morass ; it 
has a cathedral and a large military hospital, but 
its houses are mostly of earth, with low, thatched 
roofs. Pop. (1885) 39,610. 

Ekaterinoslav, a government: in South 
Russia, reaching in the south-east to the Sea of 
Azov, with an area of 26,050 sq. m., and a pop. 
(1885) of 1,792,831, mostly engaged in agriculture 
and the rearing of cattle. It forms, except in the 
north-east, a vast plain, with stretches of steppe, 
although most of the land is well watered ; 53 per 
cent, is arable, and good crops are raised, while 
melons, apricots, peaches, and grapes do well in 
spite of the night-frosts. The climate is generally 
mild and healthy, the mean temperature over 47° F., 
although it has fallen in severe winters to 22° below 
zero. Minerals are abundant, and include valuable 
beds of coal ; and the manufactures and trade are of 
importance. — The capital, Ekaterinoslav, on the 
Dnieper, 323 N. by E. of Sebastopol by rail, has a 
cathedral, a public library, a fine park, and large 
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tobacco factories. The town ( ‘ Catharine’s Fame ’ ) 
was founded in 17S4 by Prince Potemkin for the 
summer residence of the Empress Catharine II. 
Pop. (18S5) 46,876. 

Eklunim, or iKHMiir (the ancient Ann or 
Khemmis, and called by the Greeks Panopolis), is 
a fair-sized town of Upper Egypt (pop. 15,000, 
chiefly Copts, but including Roman Catholics) on 
the east bank of the Nile near Suhfig, and was 
formerly the capital of the 9th nome of the south 
country (see Egypt). Ruins mark the site of the 
temple of the local deity, Kilim, the Egyptian Pan, 
but there are few remains of any importance. 
Herodotus speaks of Khemmis as a large city with 
a temple dedicated to Perseus, and it was still a 
leading place of the Theba'fd in the days of Strabo ; 
but the Arab conquest demolished the greater 
part. It was once famous for linen manufacture 
and masonry, and is still noted for its check cotton 
industry. 

EltOtVC, the capital of the Territory of Zululand 
(q.v.). 

Ekroit, the northernmost of the free great 
cities of the Philistines (q.v.), on the borders of 
Judah and Dan. Beelzebub (q.v.) was its god. 

Ekeagmis. a genus of Elreagnaceie, the Oleaster 
family, of which there are about thirty-five species, 
all natives of north temperate countries. E. angtis- 
tifolia, the Oleaster, sometimes called Wild Olive, 
is a small spiny tree of the Mediterranean region, 
hoary with stellate hairs, and is frequently planted 
for the sake of its silvery white foliage and its 
fragrant flowers. The Sea Buckthorn (q.v.), or 
Sallowthom, is the only British species. The 
Silverberry, Shcphcrdia argcntca, with pleasant 
fruit, and S. canadensis, have also been introduced 
to English parks from North America. 

Elicis. See Oil-palm. 

Elpcocarpaccat, a sub-order of Tiliacere, 
mostly East Indian trees. The fruits of some are 
eaten. The deeply- wrinkled seeds or stones of the 
fruit of Elccocarpus ganitrus are made into beads 
for necklaces and bracelets in India. They are 
often called Olive Nuts. 

Elicococca, a genus of Euphorbiacete, the seeds 
of some of which yield useful oils, that of E. verru- 
cosa being used for food in Japan, and for burning 
in Mauritius. That of E. vernicia of China is used 
in painting. 

ElaiOdciulron, a genus of Celastracece. E. 
croceum yields the useful Saffron-wood of the Cape. 

Elagnbalus. See Heliogabalus. 

Elam, a district mentioned in Scripture, lying 
south of Assyria and east of Persia proper, appar- 
ently the same as the Susiana of Strabo. Its 
chief city, Susa ( Shushan ), early attained great 
importance in Mesopotamia. It appeal's that the 
primitive Semitic Elamites were overcome at an 
early period by a Hamitic or Cushite race from 
Babylon, called by the Greeks Cossicans. 

Eland {Orcas caiina), an antelope of Central 
and South Africa, the largest of the group, which 
has sometimes bred in Britain. It is a plump, 
strong, ox-like animal, stands about six feet high 
at the shoulders, and has a predominantlv light- 
brown colour, varying to reddish above and 
yellowish below. The boms, present in both sexes, 
are about a font and a half long, straight or slightly 
bent, and bear a spiral keel. There is a marked 
dewlap on the throat of the bull, and a dark short 
mane from the forehead backwards. The tail is 
ox-like, and end« in a tuft of black hair. The 
eland lives in small herds especially on the treelc=s 
flats ; it can attain considerable speed, and must be 
hunted on horseback. It is. locally known as the 


Impoof or Impoofoo. The flesh is said to surpass 
beef, and the hide is also much valued. On account 









Eland ( Orcas canna). 


of its value it is fast becoming scarce. See Ante- 
lope. 

Elanet ( Elanus ), a genus of Falconidre, allied 
to the Kites, which they resemble in many of their 
characters ; bnt from which they differ in having 
the short tarsi half covered with feathers, and the 
claws, except that of the middle toe, rounded 
beneath. The tail is very little forked. One species 
[E. mclanoptcrus) is common in Africa from Egypt 
to the Cape of Good Hope, and is found also m 
India. Another species is the Black-shouldered 
Hawk (A. dispar ) of America, the northern limit 
of which appears to be South Carolina. Both of 
these feed chiefly on insects, which they catch on 
the wing, but they also prey on small birds and 
reptiles. 

Elaps. See Coral-snake. 

Elasmobrancliii, See Cartilaginous 
Fishes. 

Elasmosaiirians, gigantic marine saurians of 
the cretaceous period, whose remains have been 
found chiefly in New Jersey, United States. See 
Reptiles. 

Elasticity is that property of matter which 
enables a body, whose form or bulk has been 
changed by force, to support without disintegration 
or further yielding the continued action of that 
force, and to recover its original form or bulk when 
left to itself. Any alteration in form or bulk of a 
body is called a strain, and the combination of 
forces producing the strain is called a stress. Now 
when an elnstic body is strained, it becomes 
possessed of a certain power of doing work which it 
had not originally. As familiar examples of this 
wc may mention the bent bow, the wound-up main- 
spring of a watch, and the compressed air of an air- 
gun. In these cases a certain amount of energy 
has to be spent to bring the substances into their 
strained condition. Then, on being allowed to 
recover themselves either suddenly or gradually by 
an appropriate withdrawal of the supporting stresses, 
these substances yield back, in the form of useful 
work, some of the energy originnlly expended. 
Again, in the phenomena of Sound (q.V.), we have 
constant illustrations of the elasticity of bodies. 
An elastic substance — a pianoforte string for ex- 
ample— is strained in a particular manner and then 
left to itself. It at once begins vibrating about its 
original position of equilibrium, the energy of strain 
being transformed into the energy of motion, and 
that again into the energy of strain, and so on until 
gradually it degenerates into heat under the influ- 
ence of the viscosity of the air, the string itself, and 
whatever other elastic bodies may be in the vicinity. 
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Physically considered, sound is in fact a sub-section 
of elasticity. The power of conveying sound is 
possessed by all substances, whether solid or fluid ; 
for such strains, then, all substances are truly 
elastic. 

As regards fluids — i.e. gases and liquids, the 
only kind of elasticity that can exist is elasticity of 
bulk ; for no portion of a fluid can sustain the 
action of a deforming force. Practically the only 
kind of stress we can apply to fluids so as to cause 
a change of volume is a pressure equal in all direc- 
tions. It is found that at a given temperature, the 
volume of a given mass of fluid is determined by 
the pressure; so that, after being compressed by 
an increase of pressure, the fluid will recover its 
original volume when the pressure is brought back 
to its original value. Thus, all fluids are perfectly 
elastic. To discover how, -under any circumstances, 
the pressure and volume are related to one another 
is clearly an elastic problem. Thus, we must regard 
Boyle’s Law for gases, established by the Hon. It. 
Boyle (q.v.) for air in 1661, as the first experimental 
attempt to investigate the laws of elasticity (see 
Gases, and Hydrodynamics ). To the same class 
of problems belongs the determination of the com- 
pressibilities of liquids. Compression being defined 
as the diminution produced m unit volume of the 
substance by the application of a given extra pres- 
sure, compressibility is measured by the ratio of the 
compression to the related pressure, or, in more 
general language, by the ratio of the strain to the 
stress. Through considerable ranges of stress- 
values, this ratio is for most liquids constant. The 
reciprocal of the compressibility — i.e. the ratio 
of the appropriate stress and strain, is called the 
bulk-modulus of elasticity. It is the only modulus 
with which we have to do when the elasticity of 
fluids is being considered. 

When we pass to the consideration of solids, we 
meet with another kind of elasticity, the elasticity 
of form. The resistance which a solid offers to a 
pure change of form, not involving a change of 
volume, is measured by its Bigidity (q.v.) ; and if 
for this change the body is truly elastic, the rigidity 
is measured by the ratio of the deforming stress to 
the resulting strain — i.e. it is the modulus of 
elasticity for this kind of stress and strain. A pure 
twist applied to a pillar, rod, or wire, is a strain 
which involves no change of volume. The resist- 
ance which such a pillar offers to torsion depends 
on its rigidity and form, but' is independent of its 
compressibility. In most cases, however, when an 
elastic solid is strained by a particular kind of 
stress, the appropriate modulus of elasticity involves 
both the rigidity and the compressibility. Thus, 
when a wire is stretched by a longitudinal tension, 
it not only increases in length but also diminishes 
in section. The result is that any small cubical 
element becomes a brick-shaped portion somewhat 
greater in volume. It is usual to measure this 
kind of strain by the elongation simply, the con- 
traction of the section being practically unimport- 
ant. The ratio of the tension to the elongation 
gives what is called Young’s Modulus of Elasticity, 
a most important quantity in engineering. It is 
Young’s modulus which also determines the resist- 
ance a beam or bar offers to bending. See 
Strength of Materials. 

The elasticity of solids is far from perfect — i.e. 
a very moderate stress well within the limits of 
rupture will produce a permanent set in the body, 
so that there will not be perfect recovery of form 
and dimensions when the stress is removed. It is 
difficult to fix accurately the so-called limits of 
perfect elasticity, since a small. stress acting for a 
long time will produce a permanent set, which a 
much more powerful stress acting for a short time 
would not produce. So long, however, as the 


strains are small, experiment shows that the stresses 
are proportional to the corresponding strains. In 
other words, the modulus of elasticity is constant 
through considerable ranges of stress-values. This 
empirical law was first clearly enunciated by Hooke 
in 1678 in the words TJt Tensio sic Vis ; anti upon a 
generalised statement of Hooke’s Law the whole 
modern theory of elasticity is based. Sir W. 
Thomson’s article ‘ Elasticity ’ in the Encyclopedia 
Britcnmica, published also in separate form, and 
Ibbetson’s Mathematical Theory of Elasticity (Mac- 
millan & Co., 1887) are the only English treatises 
on the subject ; but the History of the Elasticity 
and Strength of Materials ( Cambridge University 
Press, vol. i. 1886), by Todhunter and Pearson, 
furnishes a valuable compendium and criticism of 
the labours of elasticians. 

Elastic Tissue. See Muscle, Tissue. 

Elater, a genus of beetles in the Pentamerous 
sub-order, type of the family Elaterida?. They are 
familiarly known as ‘click-beetles’ or ‘skip-jacks,’ 
from their habit of jerking themselves with a slight 
noise into the air when they land or are placed on 
their backs. The body is arched upwards and sud- 
denly straightened witli a violent muscular exertion, 
which lifts the animal from the ground. The legs 
are too short for the ordinary method of righting 
the body. The larva? are only too familiar as 
‘Wireworms’ (q.v.). Some tropical forms are 
phosphorescent. See Fireflies. 

Elaterite. See Bitumen. 


Elateriuill, a drug obtained from the fruit 
of the Squirting Cucumber ( Ecbalium Elaterium , 
formerly Momorclica Elaterium), a native of the 
south of Europe, common on rubbish in the villages 
of Greece and 


theArcliipelago. 
The fruitbreaks 
from its stalk, 
and violently 
expels its seeds 
with the sur- 
rounding mucus 
through the 
openin'* thus 
made. This re- 
markable phen- 
omenon is not 
due to any true 
contractility, 
but simply to 
the tension due 
to osmosis; 
much, in fact, 
as ripe goose- 
berries burst 
after prolonged 
. rainy weather. 
It is the thick 



■Wild Cucumber 
( Ecbalium Elaterium). 


green mucus 

surrounding the seeds which yields the elaterium. 
This is simply prepared by drying the sedimentwhich 
settles from the juice of the nearly ripened fruit. 

Elaterium is used in medicine as a drastic hydra- 
gogue cathartic. Its active principle is a body 
called Elaterin, C., 0 H, a O 5 , which is probably the 
most powerful purgative known, the ordinary dose 
being only from A to T V grain. Both elaterium and 
elaterin are officinal in the British Pharmacopoeia. 
It is an exceedingly drastic purgative, used in 
dropsy. It acts as an irritant not only on the eyes, 
but even on the fingers of those who handle it. 
The use of elaterium was known to the ancients. 


Elntina. See Jelatom. 


Elba (Gr. TEthalia , Lat. lira), an island belong- 
ng to Italy, in the Mediterranean Sea, between 
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Corsica and the coast of Tuscany, from the latter 
of which it is separated by the channel of Piombino, 
a strait 6 miles in breadth. Area, 85 sq. m. ; 
pop. (1881) 23,997. The coast is bold and pre- 
cipitous, ' the interior traversed nearly throughout 
by three mountain-ranges which reach a height of 
3380 feet. The island is well watered, the climate 
mild and healthy; on the lower ridges of the moun- 
tains, and in the valleys, the vine, olive, and mul- 
berry flourish, fenced in with hedges of cactus and 
agave. The chief industry is the mining of the 
rich iron ore, for which Elba has been famed from 
antiquity; serpentine, and chalk,, granite, and 
marble also are quarried, while considerable salt is 
produced from the salt-pans along the coast. Much 
wine is made, and the tunny-fisheries are important. 
Porto Ferrajo, the capital, has a pop. of 5391. Elba 
has been rendered famous in history as the place of 
Napoleon’s exile from May 1814 till February 1815. 

El Bassan, a town of Turkey, in central 
Albania, 75 miles SSE. of Scutari, with manu- 
factures of copper and iron wares. It is the seat 
of a Greek bishop. Pop. 8000. 

Elbe (the Roman Albis and the Bohemian 
Labe), an important river of northern Europe. It 
originates in the confluence of numerous streams 
which rise on the southern side of the Riesenge- 
birge or Giants’ Mountains, a range on the northern 
border of Bohemia, and unite near 50° 46’ N. lat., 
15° 32' E. long., at an elevation of 2230 feet above 
sea-level. Its total length, including windings, 
is estimated at 725 miles ; it is navigable for 525 
miles, as far as Melnik, but for sea-vessels only 
up to Hamburg (84 miles) ; and it drains an area 
of over 55,000 sq. m., of which two-thirds is German 
territory. Of its fifty and more tributaries the most 
important are the Moldau, Eger, Mulde, Saale, and 
Havel ( with the Spree ) ; and in connection with 
these is a fine system of canals. From the base of 
the Schneekoppe, the Elbe flows south to Pardubitz, 
whence it proceeds west to Brandeis, and afterwards 
in a general north-west direction past Melnik, 
Leitmeritz, and Herrnskretschen, where it quits 
the Bohemian territory and enters Saxony. At 
this point it is 142 yards wide. It then meanders, 
in a generally north-westerly course, through 
Saxony, Anhalt, and Hanover, passing Pima, 
Dresden, Meissen, Torgau, Wittenberg, Magdeburg, 
Harburg, and Hamburg, until it empties itself into 
the North Sea at Cuxhavcn, where it attains a 
breadth of upwards of 10 miles. The estuary is 
defended by live forts. At this point the tide rises 
about 10 feet ; it is perceptible over 100 miles up 
the river. The Elbe is divided into several branches 
between Hamburg on the north, and Harburg on 
the south, by the numerous islands that there 
interrupt its course ; and between Hamburg and 
the sea the sandbanks and shoals leave only a very 
narrow channel, of four to five fathoms’ depth, and 
carefully marked. The scenery of the valley of the 
Elbe, .although generally pleasing, is not remark- 
able, except in the Saxon Switzerland, above 
Dresden, where the river’s course is generally 
between fantastic sandstone clifls. Its waters are 
stocked with abundance of highly esteemed fish. 
Steamboats ply from Dresden up the river to Leit- 
meritz, and down as far as Riesa, as well as from 
Magdeburg to the sea. The navigation of the Elbe 
was formerly impeded by all manner of imposts and 
monopolies, but in 1870 all then existing tolls were 
abolished. 

Elbcrfeld, one of the manufacturing capitals 
of Germany, is situated on both sides of the 
Wupper, an affluent of the Rhine, 16 miles ENE. 
of Dus--eldorf. The old parts of the town are poorlv 
built, straggling, and irregular, but the newe’r 
portion has numerous spacious and imposing build- 


ings. The town is famous for its dyeing, bleaching, 
and calico-printing establishments, also for its ex- 
tensive manufactures of cotton, silks, tapes, ribbons, 
thread, lace, buttons, fancy woollen goods, &c. 
Its Turkey-red dyeworks are especially noted. 
There are also manufactures of machinery, iron and 
steel wares, pianofortes, paper, and carpets, besides 
large breweries. For miles around an immense 
number of weavers are labouring for the Elberfeld 
factories. The town, which, like the rest of the 
Wupper valley, is notable for religious zeal, supports 
a Bible Society. It is connected by a tramway 
with the adjoining town of Barmen (q.v.). Pop. 
(1875) 80,599; (1885) 106,499, three-fourths Pro- 
testant. 

Elbeilf, a manufacturing town in the French 
department of Seine-Inferieure, on the left bank of 
the Seine, here crossed by two bridges to St Aubin, 
14 miles S. by W. of Rouen by rail. The manu- 
factures of cloth, flannel fabrics, billiard cloth, 
and light woollens of every colour and descrip- 
tion, employ some 25,000 men here and in the neigh- 
bouring towns (Caudebec, &c.), and the annual 
output of the district is valued at from 85,000,000 
to 95,000,000 francs. Pop. of town (1872) 22,563; 
(18S6) 21,829. 

Elbing, a considerable trading and manufactur- 
ing town of West Prussia, is situated 48 miles by 
rail ESE. of Danzig, on the navigable river of the 
same name, which enters the Frisches Haff 5 miles 
to the north. The town, founded in the 13th 
century by colonists from Liibeck and Bremen, has 
a church of the 14th century, a public library with 
over 25,000 volumes, and a number of well-endowed 
hospitals. It is connected by a canal with the 
Dreventz, a tributary of the Vistula, and in 1877-S4 
a mole was constructed in the harbour, 3500 yards 
long and 54 . wide. Steamships and torpedo-boats 
are built here ; and there are large iron and brass 
rolling-mills, and tinware, machine, and cigar 
factories, &c. The linen industry and the export 
of lampreys are also of importance. Pop. (1875) 
33,572; (1885) 38,278. 

Elbow. See Aim. 

Elblll'Z. a mountain-range of Persia, running 
for 450 miles along the southern border of the 
Caspian Sea. It frequently divides itself into sub- 
ordinate parallel ridges, inclosing extensive and 
fertile valleys ; and unlike most Persian ranges, it 
has numerous prominent spurs, the highest peak 
being Mount Demavend (q.v.). — Elburz is also the 
name of the loftiest summit of the Caucasus (q.v.). 

Elclid, a town of Spain, 13 miles SW. of Alicante 
by rail, fringed by an encircling grove of nearly 
100,000 palms, which gives the placo an appearance 
half Moorish. It has a line collegiate church, with 
a lofty tiled dome, and some trade in esparto, wine, 
dates, and palm-branches. Pop. 19,636. 

Elcllillgcil, a village of Bavaria, near the 
Danube, 5 miles NE. of Ulm, where on 14th Octo- 
ber 1805 Ney defeated the Austrians under Laudon, 
winning thereby the title of Duke of Elchingen. 
EIclio, Lord. See Wemyss. 

Elder (Sambitcjts), a genus of plants of the 
natural order Caprifoliacenc, sub-order Sambucere, 
consisting chiefly of shrubs and trees, with pin- 
nate leaves, small flowers of which the corolla 
is wheel-shaped and 5-cleft, and 3-seedcd berries. 
The species are very widely distributed. — The 
Common Elder (5. wr;ra), the B our tree of lhc 
Scotch, is a native of Europe, the north of Asia, 
and the north of Africa. It is found in all parts 
of Britain. It is a very large shrub, sometimes a 
small tree, with rather large leaves, and large ter- 
minal cymes of cream-coloured flowers, which are 
followed by small blnck — or rarely whitish — berries. 
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Its leaves and young shoots diffuse a narcotic odour, 
and it is said to be dangerous to sleep under its 
shade. The young leaf-buds are so violently purga- 
tive as to he considered dangerous. The inner bark 
lias a bitter acrid taste. The leaves possess the 
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Flowering branch of Common Elder ( Sambueus nigra) : 
a, a flower ; b, berries. 

same properties in a rather milder decree. The 
flowers have a peculiar sweetish and rather sicken- 
ing smell, but are used for making a distilled water 
— Elder Flower Water — which has a very agreeable 
odour, and is employed both in perfumery and con- 
fectionery. Distilled with water alone, they yield 
a volatile oil, which, on cooling, assumes a buttery 
consistence. A popular cooling ointment is made 
by boiling them in lard. They are also used for 
imparting a flavour to currant-wine and jelly. The 
clustered flower-buds are pickled, and used like 
capers. The French put layers of them in heaps or 
casks of apples, to which they impart an agreeable 
odour. A grateful wine, well known in England, 
especially about Christmas, is made from the berries ; 
and in some places there are plantations of elder to 
supply the London market. It is generally drunk 
hot or mulled. The berries are subacid and sweetish, 
with a rather unpleasant flavour. A Rob (q. v. ) made 
from them is an agreeable domestic remedy with 
country -people for colds, coughs, and sore throats, 
and is slightly purgative ; it has some reputation 
also in a concentrated form as a cure in rheumatic, 
gouty, eruptive, and syphilitic disorders. In some 
parts of Germany the poorer people use them as an 
ingredient in soups. They are said to be used to no 
small extent in England in the adulteration of port 
wine and the manufacture of spurious port wine. — 
The wood of the elder is yellow ; that of old trees is 
very hard and tough, takes a fine polish, is used by 
turners, and as a substitute for boxwood in making 
mathematical instruments and other articles. Tops 
of fishing-rods are sometimes made of it. The pith 
of the young shoots being very light, is generally 
used to make pith-balls for electrical experiments. 
Toys for children are also made of it; and few 
boys are unacquainted with the use of elder 
branches, from .which it has been expelled, for 
making popguns. A musical instrument named by 
the Latins sambuca is supposed to have been made 
from the wood of this tree on account of its hard- 
ness. The elder is very useful as a screen-fence 
near the sea and in other exposed situations, as it 
grows with remarkable vigour, and makes great 
shoots, the destruction of the more tender and less 
matured parts of which in winter only tends to 
make it more bushy and useful for shelter. It is 


readily propagated by portions of its shoots stuck 
into the ground. — The Scarlet-fruited Elder (S. 
racemosa), a native of the south of Europe and of 
Siberia, much resembles the common elder, but has 
softer and more herbaceous shoots, remarkably large 
buds, and racemes of greenish-white flowers, which 
are followed by scilrlet berries. It is a frequent 
ornament of shrubberies in Britain. — The Dwarf 
Elder, or Danewort (S. Ebulvs), is a rather rare 
British plant, a coarse herbaceous plant, with fetid 
smell. The inner bark has been employed in drop- 
sical complaints as a liydragogue cathartic. The 
leaves are avoided by cattle, moles will not come 
near any place in which they are laid, and they are 
said to drive mice and rats from granaries if strewed 
plentifully about their haunts for a time. White 
elder ointment is procured by boiling equal weights 
of lard and elder flowers, and pressing through a 
cloth. — S. canadensis and S. piibcns are North 
American species ; the former, which is the common 
American kind, much resembles S. nigra, and the 
latter in like manner approaches S. raccmosa. 
Larger than either are the S. glauca of the Pacific 
states, and the S. mexicana of the south-west. 

The elder is very prominent in European folk- 
lore, and innumerable superstitions cling to the 
tree, its twigs and leaves. The cross was reported to 
have been made of this wood. Judas was said to 
have hanged himself on an elder-tree ; lightning 
will not strike an elder ; twigs growing from the 
edge of decayed hollows in an old elder will ward 
oft' teething fits from children ; in Denmark a spirit 
called the Elder-mother protects the tree andavenges 
injuries offered to it ; warts are removed by being 
rubbed with elder twig ; and, generally, the tree or 
a twig of it protects against witches and witch-* 
craft. 

Elder, an office-bearer in Presbyterian 
churches. The name is an exact translation of the 
Greek presbyteros, which occurs frequently in the 
New Testament, and from which the English word 
priest is derived ; but there remains much division 
of opinion as to the precise meaning of the term (see 
Bishop, Independents, and Presbyterianism). 
All are agreed indeed that bishops and all pastors 
of congregations are included among ciders in the 
scriptural use of the term ; but the ordinary use of 
it is now limited to Presbyterian churches, and in 
them it has become the usual designation of the 
office-bearers associated with the minister of each 
congregation in the care and oversight of the flock. 
In some Protestant churches elders are appointed 
only for a certain term of office ; but more generally 
it is until death, resignation, removal from the 
bounds of the congregation, or deposition. _ The 
appointment of elders takes place variously ; in the 
Established Church of Scotland they have generally 
been nominated by the kirk-session ( consisting of 
the minister and elders) ; in the other Presbyterian 
churches of Britain and America they are elected 
by the congregation. The ordination of elders 
takes place in the congregation, but usually with- 
out imposition of hands ; a difference between the 
mode of ordination of elders and ministers for which 
it is not easy to account, and which has certainly 
tended to produce a general impression that a 
greater difference of office subsists than the advo- 
cates of Presbyterianism admit. In the Established 
Church of Scotland, the eldersdiave very generally 
discharged also the functions of Deacons (q.v.). 
According to the Second Book of Discipline of the 
Church of Scotland, it is the duty of elders to watch 
over the spiritual welfare of the people, to admonish, 
to visit the sick, to assist in the examination of 
persons seeking admission to the Lord’s Table, &c. 
Elders along with ministers compose all the courts 
or assemblies of the Presbyterian churches, and 
have equal votes in all questions. 
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Eldon, Lord, Lord Chancellor. John Scott, 
better known as Lord Eldon, was bom 4th June 
1751, in Love Lane, Newcastle, of obscure but 
respectable parentage. Lord Stowell (q.v.) was his 
elder brother. Leaving the Newcastle grammar- 
school in 1766, John Scott entered University 
College, Oxford, with a view to the church, and 
the following year he obtained a fellowship. A 
run-away marriage, into which he entered with a 
Miss Surtees in 1772, nearly rained him ; however, 
by the advice of his brother, he returned with his 
wife to the university. Here, during the year of 
grace after his marriage, he lived on his fellowship 
and gains as a private tutor ; and the year expiring 
without a college living falling vacant, he betook 
himself to the study of law. In 1776 he was called 
to the liar. By the death of his father, in the year 
of his call, Eldon found himself in possession of 
£3000. Success soon dawned on him ; and, with 
success in his profession, his ambition expanded, 
he took to politics. A silk gown and a seat in 
parliament were but steps towards knighthood 
and the post of Solicitor-general, conferred on him 
by Pitt in 178S. In 1793 he became Attorney- 
general. In 1799 the office of Chief-justice of the 
Court of Common Pleas became his; and in 1801, 
as Baron Eldon, he ascended the woolsack. From 
this time till 1827, with little intermission, Eldon 
continued to occupy the woolsack under successive 
governments. In 1821 he had been made an earl 
by George IV. In 1834 he ceased to speak in par- 
liament. After outliving almost all his immediate 
relations, he died in liis eighty-seventh year, 
January 3, 1838, leaving behind him a fortune of 
over half a million sterling. 

Eldon was a handsome man, of very winning 
and courtly manners. His career amply proves 
that he had the greatest talent, sagacity, and 
power of managing men. He was undoubtedly a 
great lawyer, and his judgments, which have 
been much praised for their accuracy, fill a small 
library ; but he took so long to arrive at them, 
that he has been' - charged with having caused, 
more injustice by delay than worse judges by the 
iniquity of their decisions. For literature, as for 
art, he had no feeling, and the style of liis 
decisions is generally detestable. As a public 
speaker he irfar from estimable. He was no states- 
man ; for forty years he was a leading enemy of 
reform and religious liberty, and it may be said 
that his whole political stock in trade was zeal 
against the. Roman Catholics. He is said to have 
added parsimony to his other defects ; but it is 
certain he was capable of generous actions, and his 
devotion to ‘Bessy’ his wife was truly beautiful. 
See the Life by Twiss (1S46), and Campbell’s Lives 
of the Chancellors. 

El Por«l'(l O (‘the Golden or Gilded Land’) 
originally existed but vaguely in the imaginations 
of the Spanish conquerors of America, whose in- 
satiable avarice, feeding greedily on the marvellous 
accounts readily supplied by the natives — who were 
only anxious to get rid of their robber-guests — 
loved to dream of richer rewards than those of 
Mexico and Pern. But after Orellana’s voyage 
down the Amazon, in 1540, the report was greatly 
embellished, and the locality of the fabulous region 
placed near the head-springs of the Orinoco./ Many 
a soldier of fortune perished in the search, many a 
brave troop of adventurers brought but a fraction of 
their number back, before the vast Lake of Parime, 
with Manoa, the city of gold, on its northern 
shore, was reluctantly relegated to the atlas of the 
poets. The most famous expeditions were those 
of Philip von Huttcn (1541-16) and Sir Walter 
Raleigh; the last was that of Antonio Santos, so 
late as 17S0. See Nery, Le Pans lies Amazoncs 
-(Paris, 1SS5), and Von Langegg, El Dorado (1888). 


Elcatic School. The group of ancient Greek 
philosophers so called begins with Xenophanes of 
Colophon, who settled in Elea, a Greek city of 
Lower Italy (whence the name), and includes 
Parmenides and Zeno, who both belonged co Elea, 
and also Melissus of Samos. In opposition to the 
physical philosophy of the Ionic school, and to the 
doctrine of Heraclitus (q.v.), who denied all being 
or existence, the Eleatic philosophers made the 
conception of pure being, unmixed with all marks 
or properties derived through the senses, the found- 
ation of all their speculations. They argued the 
unity and immutability of all things, and, attack- 
ing the prevalent anthropomorphic mythology, 
they taught that God is the One, self-existent, 
unchangeable, and incomparable in any respect to 
man. Moreover, distrusting all knowledge acquired 
through the senses, they held that it is by thought 
only that we arrive at the truth ; and Zeno’s most 
subtle paradoxes were directed to prove this opposi- 
tion between thought and sense. See separate 
articles on the principal philosophers mentioned. 

Elecampane (Inula), a genus of Composite, 
allied to Aster. The only important species is the 
common Ele- 
campane (I. 

Hclcnium), 
a native 
of da m p 
meadows in 
the middle 
and sonth 
of Europe, 
rather rare 
in Britain, 
but not un- 
common in 
the 1 o n g- 
settled parts 
of North 
A m eric a. 

This plant 
was formerly 
much culti- 
vated for its 
medicinal 
root, but is 
now com- 
paratively 
n eglected. Elecampane (Inula Ilclenium ) : 

The flowers n, flower, 

are some- 
times used to adulterate arnica. 

Election, in Law, sometimes denotes the act of 
choosing, and sometimes the right of choosing. By 
the equitable doctrine of election in English law, 
one who accepts a benefit under an instrument, 
such as a deed or will, must adopt the whole deed, 
and conform with all its provisions. He is not 
entitled to take benefit under part of the deed 
without conforming to its other parts, and renounc- 
ing rights inconsistent with them. He must 
‘ make his election ’ between the provisions of the 
deed and those of the common law. The analogous 
doctrine in the law of Scotland is that of Appro- 
bate and Reprobate (q.v.). 

Election denotes in theological language the 
divine act by which certain individuals are chosen 
to salvation in Christ. It is defined in the seven- 
teenth of the Thirty-nine Articles, See Pre- 
destination'. 

Election. See Parliament, and Represen- 
tation'. 

Electors (Ger. Kurfurstcn), in the German 
empire, were those great princes who had the light 
of electing the emperor or king. In the enihest 
times, under the Oarlovingians, the crown was 
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hereditary ; afterwards Germany became formally 
an elective monarchy, hut the election was practi- 
cally almost limited to the r eigning family. In the 
13th century the light of election, for a time exer- 
cised by all the princes of the empire, became 
limited to the' holders of the highest ecclesiastical 
and civil offices, some of which gradually became 
hereditary, and connected with territorial princi- 
palities, as in the case of the Holienstaufens and 
of the Dukes of Bavaria, Saxony, Swabia, &c. 
Thus, there came to be seven electors, the 
spiritual electors of Mainz, Treves, and Cologne 
(as being the three chancellors of the empire), 
the elector of the Palatinate (as imperial steward), 
of Brandenburg (as chamberlain), Saxony (mar- 
shal), and Bohemia (imperial cup-bearer). During 
the Thirty Years’ War, the right of the Palatinate 
was conferred on Bavaria ; by the peace of West- 
phalia, an eighth electorate was established, 
Bavaria and the Palatinate being each allowed 
the full right; and in 1692 a ninth was added, 
that of Brunswick-Liineburg (Hanover), but 
not without resistance by the electors and states 
of the empire, so that the new electorate 
was not fully recognised till 1710. In 1777 the 
number was again reduced to eight, the Bavarian 
electorate falling to the Elector Palatine. The 
electors held a very lofty position in the German 
empire. The Golden Bull ( 1356) describes them as 
‘the seven pillars and lamps of the holy empire.’ 
They had many important rights, exemptions, and 
privileges, and royal dignity ( but not the title of 
Majesty). 

During the French ascendency great changes took 
place. Of the old electorates only that of Mainz 
was left, but three new ones — Baden, Wiirtemberg, 
and Hesse-Cassel — and later, one of Salzburg, were 
created. With the dissolution of the German 
empire the dignity of elector vanished, but the 
empty title continued to be used by the elector of 
Hesse-Cassel till 1866 . See Germany. 

Elcctra, daughter of Agamemnon and Cly- 
temnestra, sister of Iphigenia and Orestes. After 
her father’s murder by her mother, she saved the 
life of the young Orestes, and sent him to King 
Strophius to be brought up ; and then helped him 
to avenge Agamemnon’s death by slaying Clytem- 
nestra. She was given in marriage by Orestes to 
his friend Pylades. Her stoiy is the subject of a 
splendid tragedy by Sophocles, and was treated also 
by jEschylus and Euripides. 

Electric Bells. See Bell. 

Electric Clocks. Electric clocks may be 
divided ’into two classes — those in which the im- 
pulse is given to the pendulum directly by electric 
power, and those in which it is given by a weight 
or spring alternately liberated and restrained by 
electricity. Of the first kind, that invented by 
Bain (1840) is best known. In the ordinary clock, 
it is the clock that moves 
2? ’L the pendulum ; in Bain’s 

1 1 clock, it is the pendulum 

J that moves the clock. 

As the construction of the 
R pendulum is the only part 

of it connected with elec- 
tricity, we shall confine 
our notice to a general de- 
scription of the pendulum 
1 ’ __ action. The lower part 

w o N 0 f the pendulum arrange- 
ment is shown in the 
^ ~h fig- The bob, B, consists 

th of a bobbin of insulated 

copper wire, and is hol- 
low in the centre ; the wires ir, w from both ends 
run along each side of the pendulum rod, K ( the 
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lower part of which alone is seen), and are in 
metallic connection respectively with the two 
springs from which the pendulum hangs. Two 
magnets or bundles of magnetic rods, NS, N'S', 
are fixed at either side of the bob, and are of such 
dimensions that the hollow bob in its oscillation can 
pass a certain way over each without touching. The 
magnets have their like poles turned towards each 
other. The two springs of the pendulum rod are 
in connection with the two poles of a galvanic 
battery. In the connection between one of these 
springs and the batteiy there is a break (not shown 
in the figure ) worked by the pendulum rod. When 
the pendulum is made to move, say, towards the 
right, it shifts a slider, so as to complete the con- 
nection between the poles of the battery. The 
current thereupon descends one of the wires of the 
pendulum, passes through the coil of wire forming 
the bob, and ascends by the other. In so doing, it 
converts the bob into a temporary magnet, the 
south pole towards the right, and the north pole 
towards the left. In this way, the south pole of 
the bob is repelled by the south pole, S, of the 
right-hand magnet ; and its north pole is attracted 
by the south pole, S', of the left-hand magnet, so 
that from this double repulsion and attraction both 
acting in the same direction, the bob receives an 
impulse towards the left. Partly, therefore, from 
this impulse, and partly from its own weight, the 
pendulum describes its left oscillation ; and when 
it reaches the end of it, it moves the slider so as to 
cut oft’ the battery current, and then returns towards 
the right, under the action simply of its own weight. 
On reaching the extreme right, as before, it receives 
a fresh impulse ; and thus, under the electric force 
exerted during its left oscillation, the motion of the 
pendulum is maintained. So long as the electricity 
is supplied the pendulum will continue to move. 
The current required is exceedingly weak ; but the 
imperfection of the batteiy originally used by Bain 
led to a strong prejudice against "these clocks — 
stronger, certainly, than they merit. It has been 
found, however, by those who have employed them 
for astronomical purposes, that. little dependence 
could be placed on them, and that the proper con- 
ditions of pendulum motion were, from the unsteady 
supply of electricity, interfered with. Hence the 
efforts of late in electric clock-making have aimed 
at rendering the pendulum independent of the 
irregularities of the motive agent. 

A very important application of Bain’s pendulum 
was made by Jones of Chester (1857). Shortly 
after the invention of Bain’s clock, Professor Wheat- 
stone suggested that any number of such clocks 
could be made to move simultaneously by the same 
current of electricity. Jones turned this idea to 
account in the following way. A standard clock of 
the usual construction is made, by regulating the 
flow of a galvanic current, to control the action of 
any number of copying clocks, likewise of ordinary 
construction. The pendulum of the standard clock, 
itself in no way under electric control, on passing 
towards the right, touches a spring placed at the 
side, thereby completing the batteiy connection, 
and a current is transmitted to the copying clocks 
in a certain direction. On passing to the left side, 
the same takes place, but the current this time is 
sent through the circuit in the opposite direction. 
The pendulums of the copying clocks are made on 
Bain’s principle, but have, of course, no break to 
move, as the primary pendulum performs that func- 
tion. Let us suppose, at first, that all the pendu- 
lums are at rest ; in this case no current is trans- 
mitted. Let the standard pendulum now be moved 
to the right, the right spring is touched, and a 
current at the same instant circulates through the 
bobs of the copying pendulums, and they thereby 
[ receive a simultaneous impulse towards the left. 
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All tlie pendulums move then to the left; and 
on reaching the extremity of this oscillation, the 
standard pendulum touches the left spring, and 
the secondary pendulums are now impelled to the 
right. The motion of each secondary pendulum 
soon increases, until it reaches its proper extent. 
The pendulums once set a-going are, however, not 
intrusted solely to the stimulus of the electricity, 
hut are moved by their own weights, as in ordi- 
nary clocks, so that if the electricity ceased to be 
sent to them, they would go on without it. 

In the second class of electric clocks, the elec- 
tricity is not charged immediately with the main- 
taining of the pendulum motion, lint draws up the 
weight, or liberates the spring which discharges 
that function. This is the same principle as holds 
in what is known in horology as the ‘ remontoir ’ 
escapement. Ritchie of Edinburgh successfully 
combined the principles of Bain’s and Jones’s 
clocks, effecting the almost perfect control, by one 
standard clock, of a number of subordinate others. 
The pendulums of these controlled clocks vibrate 
by electro-magnetic action alone, and they con- 
sequently require no winding up. 

Electric Fishes. Electric organs are found 
in a few fishes ; peculiar structures arising 

from a modification 

- — 4L of muscular tissue, 

and capable under 
nervous control of a 
u\ genuine electric dis- 

SeilsSjRl charge. The degrees 
°f development vary 
CAAgAi j I greatly. The organs 

~~ — J '-tr ;'— — < j are powerful in the 

\ / Electric Eel (Gymno- 

\ \ / tus), in the African 

\ I K / Cat-fish (Malapter- 

\ h A / urus), and in the 

v - / ( Electric Ray (Tor- 

I \ j \ pedo), in order 

Vy me of merit. Tliey are 

l weakly developed, or 

\ ‘ pseudo -electric,’ as 

k they used to be called, 

/ ' in all the Rays except 

Torpedo, and in several 
'A species of bony fishes 

Fig. 1.— Electrical Apparatus (Moimyrus and Gym- 
of Torpedo (dissected) : narchus). Professor 

c, electric organs ; me, spinal cord. Cossar Ewart lias 

demonstrated a very 

rudimentary electric organ in the common skate. 

Structure. — It may now be regarded as demon- 
strated that all these electric organs are modified 
muscle-tracts. The associated nerve-endings are 
comparable to the ordinary terminations of a 
motor nerve on a muscle. The organs consist of a 
large number of rounded chambers or prismatic 
columns, separated by longitudinal and transverse 
partitions of fibrous connective tissue. In these 
partitions there are blood-vessels and nerves with 
very thick sheaths. The nerves lose their thick- 
ness, branch greatly, and finally fuse with ‘ electric 
plates,’ or discs of modified muscular substance. 
Besides the essential electric plate, the compart- 
ment may contain a jelly-like substance or a fluid. 
Partitions, nerves, and the ‘electric plate’ form in 
all cases the principal structures. 

Arrangement. — The electric organs not only 
occur in a well-developed state in three very 
widely separated fishes, but the arrangement in 
each ease is different. («) In the Gymnotus, 
which is abundant in the fresh water of Brazil and 
the Guianos, they replace the lower muscles along 
the sides of the tail. This is also the position of 
the weakly developed organs in the Rays (except 
Torpedo) and in the bony fishes already mentioned. 


As Gymnotus may measure 6 feet in length, and 
has a very long tail, there is little wonder that its 
electric discharge is emphatically dangerous. The 
whole apparatus is supplied with more than 200 


spinal nerves; one incli in length contains over 
200 chambers (Giinther). 

(J) In the African cat- Yf , (,'L C 

fish, which is not uncom- t 

mon in tropical Africa, 5 

and is represented by M. 

clcctricus in the Nile, the a A / A “At A A. h 
organ is more diffuse. It I 

forms a sheath almost , — 

Kt ’a ggppcr 

muscles, but is thickest ' I— 

along the lower sides. ^ ppg 
The innervation is re- a \ I 

markable, for there is !l 

but one enormous nerve Fig- 2. — Section through 
for each side. This Electric Chambers (great- 
arises from a giant cell L’ enlarged and semi-dia- 
high on t|, e ,pi»p 




for each side. This Electric Chambers (great- 

arises from a giant cell ^ enlarged and semi-dia- 
high up on the spinal pwmatie, from Vfieders- 
cord, and distributes and Parker) ; 

branches throughout the * ® 

body. The fish is again tive-tissue nails of compart- 
very long, measuring meats, 
about 4 feet, and ranks 

second in the series, (c) In the Electric Rays 
(Torpedo), which occur in the Atlantic and Indian 
oceans and in the Mediterranean, the organs are 
broad, hounded by the gills, the pectoral fins, and 
the head. The prisms, of which there are many 
hundreds in each battery, lie vertically, not longi- 
tudinally as in the two preceding cases ; and the 
nerves, instead of coming from the spinal cord, 
arise directly from the brain. Four of the five 
principal nerves on each side ‘are 
each as thick as the spinal cord.’ 

It is noteworthy that the above 

electric fishes have all smooth AAAAA; 

skins. 

Function . — How the ‘electric 
plates ’ come to be charged witli y3k I Hi 
electricity is not yet elucidated. - Sz 

The currents have all the usual 
characteristics of electricity: ‘they . pig. 3. — Electric 
render the needle magnetic, decom- Prisms of Tor- 
pose chemical compounds, and emit pedo. 
the spark’ (Giinther). ‘The side 
of the electric plate on which the nerve branches 
out is negative at the moment of discharge, 
while the opposite side is positive, and from the 
different arrangements of the parts the electric 
shock passes in different directions in the three 
fishes — in Malaptenirus from the head to the tail, 
in Gymnotus in the contrary direction, in Torpedo 
from below upwards’ CWicdcrsheim and Parker). 
The activity of the organ is wholly, dependent 
(«) upon nerve stimulus from the brain, and (b) 
upon a certain degree of freshness in the struc- 
ture itself. If the connection with the brain be 
severed, no discharge can be produced, except 
of course by the artificial stimulus of the severed 
nerves. Or if numerous rapidly repeated dis- 
charges have been already evoked, the. organ is 
exhausted, and requires rest and recuperation before 
it becomes again functional. Humboldt's graphic 
story of the capture of electric eels by letting them 
first exhaust themselves in attacking homes liras 
never been confirmed. In natural life the strength 
of the shock varies with the degree of development 
reached by the organ, with the size, health, and 
humour of the fish, and with the amount of. reserve 
energy within the structure. A ray measuring 2 to 
3 feet in width is ‘able to disable by a single dis- 
charge a full-grown man,’ and yet thorny is the least 
powerful of the three. To receive the shock the 
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object must complete the circuit by a double con- 
tact with the fish either directly or through some 
intervening substance. When well' developed, the 
organ may be useful to the fish in two ways — in 
paralysing or killing other fishes used as food, and 
in warding off the attacks of enemies. 

The electric ray and eel were known to the 
ancients, and were used for curative purposes, ‘ the 
earliest electric machines employed by mankind.’ 
Scientific research on the electric organs really 
began with Walsh’s demonstration (1772) of the 
genuinely electrical character of the discharge. 
The subject has been much worked at by some 
of ' the ablest anatomists and physiologists, and 
certainly is not yet finished. The origin of the 
organs, useless when incipient, and the connection 
between this peculiar development and the ordi- 
nary electrical properties of muscle and nerve are 
unsolved problems. 

See Gyhnotus, Muscle, Nerve, Ray, Torpedo; 
Batucliin in the Arch. f. Anat. und Physiol. (1876), for 
recent researches ; Coldstream, article ‘ Animal Electri- 
city’ in Todd’s Cyclo. of Anat. and Physiol. (1836-39), 
for old observations and stories ; C. Gegenbaur, Compara- 
tive Anatomy (trans. by F. Jeffrey Bell, 1878) ; Giinther, 
Introduction to the Study of Fishes (18S0); Du Bois 
Tleymond, Gesammclte Abhandl. z. ally. Aluskel- und 
Nerve n -phys ik, bd. ii. ; R. Wiedersheim, Comparative 
Anatomy (trans. by W. Newton Parker, 1886). 

Electricity.* If a stick of sealing-wax is 
rubbed vigorously with woollen cloth it will be 
found capable of attracting small shreds of paper. 
This is the simplest experiment in electricity. 
Many other substances, such as resin, vulcanite, 
glass, &c. , can be made to show the same pheno- 
menon. To obtain the best effect with any given 
substance, a particular rubber must be chosen. For 
example, a cat’s fur, slightly warmed, is very effi- 
cient m electrifying vulcanite or resin ; while silk, 
amongst simple substances, should be used to excite 
glass. ' It is now known, however, that any two 
different substances, which can be rubbed together, 
become electrified by the friction. Thus, if wax and 
glass are rubbed together, they will both become 
electrified— i.e. capable of attracting light objects. 
And so, in the other instances, it can be shown by 
experiment that the cloth is electrified as well as 
the wax, the cat’s fur as well as the vulcanite, the 
silk as well as the glass. Moreover, the two sub- 
stances so electrified by mutual rubbing are found 
to attract one another, . being indeed oppositely 
electrified — a term which the following experiment 
will elucidate. 

Let two pieces of glass be electrified by rubbing 
each with a distinct piece of resin. The pieces of 
resin will also be electrified, and it will be found 
( 1 ) that the pieces of glass repel each other ; ( 2 ) 
that the pieces of resin repel each other ; ( 3 ) that 
each piece of glass attracts each piece of resin. 
Exactly the same phenomena of attraction and 
repulsion will be shown — only much more power- 
fully because of the greater efficiency of the rub- 
bing — if the pieces of resin are rubbed with cat’s 
fur and the pieces of glass with silk. 

Again, let a small light body, a pith-ball for 
example, be suspended at the end of a silk thread. 
This will be attracted by either the resin or the 
glass. But if it is allowed to come into contact 
with, say, the resin, it will immediately be repelled 
by the resin and strongly attracted by the glass. 
And if it should be allowed to touch the glass, it 
will at once be repelled by the glass and strongly 
attracted by the resin. By such contact the pith- 
ball itself becomes electrified; for it will repel a 

* For the plan and distribution of the followin'; article, see 
the epitome in the concluding paragraph. The won! electric was 
coined in the 16th century by William Gilbert from the Gr. 
clcktron, ‘amber. 1 See Amber. 


second pith-ball similarly treated. We are thus 
•led to the following conclusions. Repulsion exists 
between bodies which are similarly electrified, and 
attraction between bodies which are oppositely 
electrified. Bodies, electrified by mutual rubbing, 
become oppositely electrified. A body, electrified 
by contact with an electrified body, becomes 
electrified similarly to that body. Substances which 
like silk-rubbed glass repel silk-rubbed glass and 
attract wool -rubbed resin are vitreously or positively 
electrified, while bodies which attract silk-rubbed 
glass and repel wool-rubbed resin are resinously or 
negatively electrified. The indication of the two 
kinds of electrification by opposite signs is very 
appropriate, but the application of the positive 
sign to one rather than to the other is a matter of 
convention and purely arbitrary. 

To study electrical phenomena by means of 
metallic substances, it is necessary first of all to 
insulate them — i.e. to support them on glass, 
vulcanite, paraffin, &c., or to hang them by silk 
threads. The significance of the term insulation 
will appear from the following experiment. Hang 
two metal balls, one by a silk thread and the other 
by a wire, and touch them with a piece of wax 
strongly electrified by friction. On trial, the silk- 
suspended ball will be found electrified ; but not 
so the wire-suspended ball. Or, again, set a metal 
ball on a glass support, but let a wire connect it 
with the table or the hand. It will be found 
impossible to electrify it by contact with an elec- 
trified body. But remove the connecting wire, and 
immediately a single contact will suffice to electrify 
the ball. Thus we recognise two kinds of sub- 
stances — viz. insulators and non-insulators. The 
latter are usually called conductors, and include 
all ordinary metals. Such conductors can be 
electrified only when they are insulated. 

When a body is sufficiently strongly electrified 
and brought very near another body originally 
unelectrified, a spark will pass between them even 
before they are made to touch. If this second 
body is the finger or knuckle, the spark will be 
accompanied by a peculiar sensation called an 
electric shock. Now let us take such a highly | 
electrified conductor 
A, and bring pretty 
near to it a second 
insulated conductor B, 
but not so near as to 
cause a spark to pass. 

If, then, the finger be 
brought near enough Fig. 1. 

to B a shock will be 

felt, a spark will pass between B and the finger, 
although B was originally not electrified. Thus B 
has become electrified by being brought into the 
neighbourhood of A. This mode of electrification 
is called electrification by induction. As Faraday 
clearly pointed out, it ‘ has the character of a first, 
essential, and fundamental principle,’ and its 
thorough comprehension is of prime importance. 

As it is our purpose to regard the whole subject 
from the Faraday point of view, it will be con- 
venient to define certain useful terms. The clcchic 
field is any region of air, glass, vulcanite, or other 
non-conducting substance surrounding or contain- 
ing electrified bodies. In it and through it the 
electric forces act; hence it is convenient to call 
such insulating substances dielectrics, especially 
when attention is being drawn to the role they 
play as transmitters of electric action. To investi- 
gate the properties of an electric field it is gener- 
ally necessaiy to bring into it a conductor, as in 
the experiment just described. In that experiment 
the induced electrical condition of B was studied 
by means of a physiological sensation, partly 
optical, partly muscular. A far better way, how- 
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ever, of studying the phenomena of induction is 
to make use of the fundamental laws of attrac- 
tion and repulsion between electrified bodies, as 
they are mechanically applied in such instruments 
as "the gold-leaf electroscope, Coulomb’s torsion 
balance, Thomson’s quadrant electrometer, &e. 

In the gold-leaf electroscope (invented by Bennet 
in 1787), two light strips of gold-leaf hang from 
the lower end of' a metal rod, which passes verti- 
cally through an opening in the top of a glass 
bottle and expands above into a plate. If a piece 
of rubbed sealing-wax- or 
other electrified body be 
brought near the plate, the 
gold leaves will repel each 
other and diverge. In other 
words, the conductor, con- 
sisting of the plate, rod, and 
gold leaves, has been intro- 
duced into an electric field, 
and lias in consequence be- 
come electrified by induction. 
This is shown by the repul- 
sion between the similarly 
electrified gold leaves. The 
nearer the electrified body 
is brought, the stronger is 
the electric field surrounding 
the electroscope, the wider 
do the gold leaves diverge. 
Here evidently the repulsion 
tends to lift the centre of 
Tig- 2. gravity of each gold leaf, and 

is finally balanced by the 
action of gravity. A cylinder of wire gauze, placed 
just inside the glass case, improves the action of 
the instrument. The other two instruments men- 
tioned above depend for their action upon the 
same general principle — viz. the equilibrium of a 
body under the action of the electrical and what, 
for distinction, might he called the material forces. 

Coulomb’s torsion balance is historically the 
first true electrometer — i.e. the first instrument 
whose indications were capable of quantitative 
interpretation. In it the force with which one 
small charged sphere is repelled by another simi- 
larly charged is balanced by the torsion of a wire, 
which acts as suspension to a horizontal insulating 
rod bearing the one sphere at one of its ends. By 
rotation of the upper end of the wire this sphere 
can be made to move in a horizontal circle ; and at 
some point in the circumference of the circle the 
other sphere is fixed. If the spheres are charged, 
the roil hearing the movable sphere will take up 
a position of equilibrium under the combined action 
of the electrical force and the torsion of the sus- 
pension ; and these, ns regards their rotatory effect 
upon the rod, must he equal. But by the laws of 
elasticity, the force of torsion is proportional to the 
twist of the wire, and the twist itself is as easily 
measured as the distance between the spheres. 
Hence to the degree of accuracy to which the geo- 
metrical configuration of the system is known, the 
electric force can be calculated in terms of the 
elastic constants of the wire. In this way Coulomb 
proved, in 1783, that two small charged balls re- 
pelled each other with a force which diminished as 
the square of the distance increased. 

Sir 'William Thomson’s quadrant electrometer 
is, in a certain sense, a development of Coulomb's 
torsion balance. Its many nice electrical and 
mechanical devices render it a peculiarlv delicate 
and accurate instrument for measuring minute 
differences in electrification. Essentially it con- 
sists of four hollow brass quadrants, which when 
fitted clo-c together form a squat hollow cylinder 
hounded above and below by parallel plane faces. 
Eor electrical purposes they must, however, be 


drawn a little apart, so that when looked at from 
above or from below they have the appearance 
as shown in the figure — viz. 
that of a circular disc with 
two mutually perpendicular 
diametral clefts. Each quad- 
rant is insulated on its own 
glass support ; but each is 
Joined to its opposite by a 
wire, so that electrically they 
go in pairs. From one of 
each pair a vertical rod leads 
to the outside of the case in 
which the whole is inclosed. 

These rods are called the electrodes, and their 
function is to bring the pairs of quadrants into 
electrical connection with external bodies. The 
inside corner of the top and bottom of each quad- 
rant is cut away, so that at the centre a small 
circular space is" left concentric with the external 
cylindrical surface of the quadrants. In the hollow 
space inclosed by the quadrants a light charged 
body ( E in fig. 3, ?i in fig. 4) of a convenient shape 
hangs, its axis of suspension passing up through 
the circular central space just mentioned. The 
light body can rotate about this vertical axis only, 
and its motion is controlled by the torsion of the 
suspension. If the four quadrants are all con- 
nected together, the suspension makes the light 
body hang so as to lie with its longer axis of 
symmetry parallel to one of the diametral clefts 
separating the quadrants. If, however, the pairs 
of quadrants are disconnected, and. by connection 
with external bodies brought into different electric 
conditions, electrical forces will at once act upon 
the charged body 
and rotate it 
until they are 
balanced by the 
resisting torsion 
of the suspension. 

Thus let the 
charged body ii 
(fig. 4) he posi- 
tively charged ; 
and "let the pairs 
of quadrants he 
charged differ- 
ently, so that the 
ones marked AA' 
have a higher" Fig. 4'. 

positive charge 

than the ones marked BB'. Then the charged 
body will move so as to come more within the 
quadrants BB'. If the relative electrifications of 
the pairs of quadrants is reversed, the charged 
body will move the other way. The motion is 
shown and measured by means of a beam of light 
reflected from a small mirror fixed to. the vertical 
axis of suspension of the body and moving with it. 

Henceforth we shall use the unqualified words 
electroscope and electrometer as meaning the gold- 
leaf electroscope and quadrant electrometer respec- 
tively. 

"We are now in a position to make an accurate 
study of the phenomena of induction. "We shall 
suppose, when nothing is said to the contrary, 
that all our conductors are of one metal, say brass ; 
that they are at the beginning of every experiment 
insulated and unelectrified ; that the electroscope 
and electrometer quadrants are likewise imclectn* 
lied at the beginning of each experiment; and that 
the dielectric is air. 

Experiment I . — Set a cylindrical brnss vessel on 
the electroscope ; and let down into it, without 
coining into contact will it, a positively charged 
conductor A. It is convenient to hang this charged 
hall at the end of a short silk thread from the lid 
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of the vessel, the lid itself being lowered or raised 
by means of a silk thread. As 
soon as the ball is brought inside 
the vessel the gold leaves will 
diverge, . as shown in fig. 5 ; and 
the vessel B, as regards outside 
objects, will behave as if positively 
electrified. Now touch B with 
the hand or with any non-insulat- 
ing material connected to earth — 
in technical ■ language, put the 
vessel to earth — and the gold 
leaves will fall together, and all 
appearance of electrification will 
be destroyed. Remove the -earth 
connection so as to insulate B 
once more, and lift away the lid 
and the attached ball, care being 
taken to prevent A coming in 
Fig. 5. contact with B. The gold leaves 
will again diverge, and the vessel 
B will be found to be negatively electrified. 

The nature of the charge on the vessel and gold 
leaves is indicated at once by the approach of an 
electrified body. If a piece of rubbed sealing-wax 
or any negatively charged body is brought near, 
the gold leaves, if negatively electrified, will 
diverge still more ; if positively electrified, will 
tend to fall together. 

In thus charging the vessel B negatively by 
induction, we have in no way diminished the 
original positive charge on A ; and we may use this 
same _ charge a.n indefinite number of times in 
charging negatively other bodies like B. No doubt 
in each body so charged by induction we have a 
new-formed source of energy ; but this has been 
derived, not from the energy spent in originally 
charging the ball, but from the energy spent in 
separating against their mutual attraction the 
positively charged ball and the negatively charged 
vessel. 

Experiment II . — Begin again as in Experiment 
I., introducing the charged ball A into B, and 
putting B to earth, so that the gold leaves fall 
together. Now connect A with B. No effect will 
be observed on the electroscope, even though, as in 
the former experiment, A should be removed. 
Thus the charge on A has been completely de- 
stroyed ; hence, there must have been on B, just 
before the contact was made, an equal but opposite 
charge. This is, in fact, the very charge which 
made its presence evident when, in 'Experiment I., 
the ball A was removed. 

Thus, if a charged body A be completely sur- 
rounded by a closed vessel B, which is put to earth 
and then insulated, the charge induced on B is 
equal and opposite to the charge on A. To make 
this induced charge apparent we must remove A. 

Experiment III . — Repeat Experiment I., and 
after having charged B negatively by induction, 
introduce A. into another conductor C, initially 
without charge and insulated. If C is resting on a 
gold-leaf electroscope, the gold leaves will diverge 
with positive electrification as in the earlier stage 
of Experiment I. Bring now A into metallic con- 
nection with C. If C completely surrounds A, no 
change will be observed on the electroscope, 
although a spark may be heard at the instant the 
contact is made. The ball A, if removed without 
again coming in contact with C, will be found to 
have lost all its charge; and if B and C are brought 
into metallic connection, all appearance of electri- 
fication on them also will be destroyed. In other 
words, the negative charge induced on B has been 
quite destroyed by union with the positive charge 
transferred to C. These charges therefore must be 
equal and opposite. Thus, the charge originally 
on A has been wholly transferred to C. 



We conclude, then, that when a conductor is 
electrified, its electrification resides wholly on the 
surface. Any portion of it removed from the inside 
will be found unelectrified if taken quite out of the 
influence of other electrified bodies. 

This experiment, or one very similar to it, was 
first performed in 1772 by Henry Cavendish, who 
deduced from it by rigorous mathematical reason- 
ing that ‘ electric attraction and repulsion must be 
inversely as the square of the distance.’ He 
inclosed a metal globe within a hollow conducting 
shell which was built up of two hemispheres. The 
globe and shell were connected by a wire and 
charged. The globe was then disconnected from 
the shell, and immediately thereafter the hemi- 
spheres forming the shell were drawn asunder. 
The globe, now left exposed, was tested for elec- 
trification ; and, to the degree of accuracy of the 
experiment, none was found. 

Maxwell repeated the experiment in a much 
more delicate manner than was possible before the 
invention of the quadrant electrometer. During 
the charging of the shell and inclosed globe, these 
were connected by a short wire ‘fastened to a 
small metal disc hinged to the shell, and acting as a 
lid to a small hole in it.’ After the charging, this 
lid was lifted up by means of a silk thread, and the 
communication between the shell and the globe 
done away with. The shell was then discharged 
and kept connected to earth. Through the small 
hole in the shell a wire was led connecting the 
globe with one electrode of the quadrant electro- 
meter. Not the slightest deflection could be 
observed. 

It is impossible then to charge a body by placing 
it inside a charged conductor. In other words, 
there is no electric field within any region bounded 
by a conducting surface, however much that 
surface may itself be charged, unless there be 
within that region other insulated and inde- 
pendently charged bodies. It matters not what 
electrical phenomena may be taking place in the 
region outside such a conducting surface, such 
external electrical phenomena have absolutely no 
internal electrical eil’ect ; and vice verse), any purely 
intemal electrical change can produce no external 
electric effect. In short, any closed conducting 
surface .divides space into two regions, which are 
electrically independent the one of the other — 
i.e. so far as electrical action through either is 
concerned. This principle is taken advantage of 
in the construction of the quadrant electrometer, 
the essential internal arrangements of the instill- 
ment being inclosed as far as possible within a 
conducting vessel, the quadrants communicating 
with external space only by means of their 
electrodes. 

Experiment IV . — The conclusions just stated 
maybe easily illustrated by use of the quadrant 
electrometer. Thus, as in Experiment I., let the 
positively charged body A be introduced into an 
insulated and initially unelectrified closed conductor 
B. Then, as we know, B becomes electrified, 
and the region round B becomes an electric field. 
The condition of this electric field may be studied 
by means of a small sphere C, joined by a long thin 
wire to one electrode — i.e. to one pair of quadrants 
— of the electrometer E. The other electrode is 
supposed to be kept connected to earth. Before A 
was introduced into B, the electrometer showed no 
sign of electrification. But as soon as A is intro- 
duced into B, C and its connected quadrants 
become electrified. The deflection produced on the 
electrometer will depend upon the position of C 
with regard to B and upon the original charge of 
A. It is quite independent, however, of the 
particular position of A, which may be moved 
about inside B without in any way affecting the 
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deflection on the electrometer. _ A may even be 
brought into contact with B (as in Experiment III.) 
so as completely to lose its charge ; and yet the 
electrification of C, as shown on the electrometer, 





is in no way altered — in other words, the electric 
field outside B is independent altogether of any 
purely internal changes which may take place 
inside B. 

Suppose, now, that when A has been introduced 
into B, and a corresponding deflection obtained on 
the electrometer, B is put to earth. At once the 
electric field around B is destroyed, C and its 
connected quadrants recover their original un- 
electrified condition, and the electrometer gives 
zero deflection on its scale. Tlius the charge on 
A is completely masked by being surrounded by a 
closed conductor put to earth. 

Further, let B be insulated again and A removed 
with its charge— then, as we already know, B will 
be left negatively electrified. The region round B 
will again become an electric field, and C and its 
connected quadrants once more electrified. But the 
deflection on the electrometer, though equal to 
that first obtained, will he in the opposite direction, 
opposite because of the opposite character of B’s 
electrification. 

This experiment may be taken as an illustration 
of one of the most fundamental facts in electro- 
statics— viz. that the generation of so much positive 
electrification implies the generation of as much 
negative electrification. Here is a conductor B 
apparently without charge. Remove from it by 
any process a positive charge, and an equal negative 
charge is left behind. The same is true when 
bodies are electrified by friction, as may be proved 
by operating inside a closed insulated conductor 
joined to one electrode of the electrometer. The 
most energetic rubbing of the two bodies, and their 
subsequent separation, each in a highly electrified 
condition, produce no effect whatever onlhe electro- 
meter — thus showing that their inductive effects on 
the. inclosing conductor are equal and opposite — Le. 
their charges arc canal and opposite. 

Experiment V. — To study in greater detail the 
properties of the electric field around a given 
charged conductor B, take two small insulated 
spheres and connect them by thin wires to the 
electrodes of the electrometer, each to one. Suppose 
these spheres to be at first in close contact at some 
part of the field ; then, since the pairs of quadrants 
are in the same electrical condition, the electro- 
meter will show zero deflection. Now gently 
separate the spheres, both insulated of course, anil 
in general a. deflection to the right or to the left 
will bo obtained on the electrometer. Bv trial we 
may find the unique direction of separation which, 
for a given distance of separation, gives the maxi- 
mum deflection. This will he to the right or to 
the left according to the relative position of the 
two spheres. It will be found, however, that a 
separation of the spheres in directions at right 
angles to this unique direction does not cause 


any deflection on the electrometer, it is far easier 
indeed to find these directions of separation for 
which there is no deflection than to find the 
direction of maximum deflection for a given separa- 
tion. Suppose in fact that the one small sphere is 
fixed in position, and that the other, which we may 
call the exploring sphere, is moved away from con- - 
tact with it in such a manner that the electrometer 
always shows 
zero deflection. 

The centre of the " \ ... 

exploring sphere \. \ ~Vr\ c 

will describe a \, \ \ SE' 

curve, and can \ : i 

be made by sue- ( B } i i L/ 
cessive trials to V J ■ j 5 — — 7 , 

describe an in- v j j j 
finity of curves, /j.2 4,1 ; s 

all lying on a 

certain surface Fig. 7. 

which passes 


sphere lying anywhere on this surface, let the fixed 
sphere lie shifted in towards B till the electrometer 
deflection is unity. Then shift the exploring sphere 
correspondingly until the deflection is brought back 
to zero again, and proceed as in the first position 
to trace out a second surface, which we shall call 
S + 1, and which will pass through the centre of 
the fixed sphere in its second position. Shift the 
fixed sphere once more till unit deflection is 
obtained, follow up with the exploring sphere, and 
trace out the third surface S + 2. In this way, 
step by step, the electric field may be supposed to 
be mapped out by a series of surfaces, (littering in 
value by unitj r as measured on the electrometer 
scale. \Ye may pass out to the surfaces S - 1, 
S - 2, S - 3, &c., as well as in to the surfaces 
S + 1, S + 2, S + 3, Sc. These surfaces are all 
closed, and cannot cut each other. For suppose 
two did cut each other ; then, by putting the fixed 
sphere in the supposed line of intersection, we could 
move the exploring sphere from the position S to 
the position S + 1, and produce no change on the 
electrometer ; which is a manifest absurdity, as 
S + 1 is defined in terms of S and a change. If 
the electrodes of the electrometer terminate on any 
one of these surfaces there is no deflection ; if they 
terminate on different surfaces the deflection is the 
difference of the name-values of the surfaces. . Evi- 
dently the conductor B is such a surface, for if the 
electrodes terminate on it, all the quadrants, bein'* 
in metallic connection, will be in the same electrical 
condition, and the electrometer will show no deflec- 
tion. 

The surfaces we have just described are called 
couipotcntial surfaces, the term potential having m 
electricity much the same import as temperature 
has in heat or pressure in hydrodynamics. VI hen 
a channel exists between two masses of fluid at 
different pressures, fluid will flow from where the 
pressure is higher to where it is lower. Similarly 
if we have two charged conductors whose electrical 
conditions ns tested by electroscope or electrometer 
become changed after they have been connected by 
a wire and disconnected again, these two conductors 
are said to have been at first at different potentials. 
If they had been connected to the electrodes of the 
electrometer, each to one, the electrometer would 
have shown a deflection ; and this deflection would 
have been a measure of the difference of potential. 
If the difference of potential is great, then the 
contact of the two conductors is evidenced by. an 
obvious electrical discharge in the form of a visible 
audible spark. 

If we directed our attention to conductors only, 
we should not find any special advantage in using 
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the phrase ‘difference of potential’ instead of 
‘differently electrified but when we follow Fara- 
day in regarding the dielectric as of at least equal 
importance as the conductor, the conception of the 
potential is found to be one of peculiar value. 
Thus any conductor or any system of connected 
conductors must have all points at the same poten- 
tial ; whereas, in a dielectric, the potential may 
vary from point to point, and indeed must vary 
if the dielectric is separating two conductors at 
different potentials. 

Within sncli a dielectric we may suppose traced 
out, after the manner of the last experiment, a 
series of equipotential surfaces. To fix our ideas, 
let the one conductor be completely inclosed within 
the other — say, a spherical globe witliin a concentric 
spherical shell — and let this outer shell be put to 
earth, and let us call its potential zero. Then we 
know by Experiments II. and IV. that the electric 
field exists only in the region between the shell and 
the globe, which we shall suppose to be at a high 
potential V. The symmetry of the system requires 
that the other equipotential surfaces will all he 
spheres concentric with the globe and shell. Now 
we may compare this electrical system of globe, 
shell, and intermediate equipotential surfaces to a 
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system of Contour (q.v.) lines representing a hill 
with a flat top rising up from the sea-level — the suc- 
cessive equipotential surfaces in the electrical system 
corresponding to successive equal-level lines in the 
geographical- system. If the substance of the hill 
were to become fluid, the whole would be reduced to 
the sea-level, and the contour lines would be effaced. 
So, if the dielectric were to become conducting, the 
equal and opposite charges (see Experiments II. 
and IV.) on the globe and shell would combine and 
destroy each other, and the electric field with its 
imaginary equipotential surfaces would cease to 
exist. Again, to cany one pound of matter from 
the sea-level up to the top of the hill requires so 
much work to be done against gravity ( see Exergy ), 
and this amount of work is proportional to the 
height lifted through — i.e. to the number of con- 
tours crossed. So, in the electrical system, to cany 
a small positive charge from the shell to the globe 
will require so much work to be done against the 
electrical forces, and this amount of work will be 
proportional to the number of equipotential surfaces 
crossed. Further, exactly as the pound of matter 
taken to the top of the hill will add to the height 
of the hill, so will the addition of this small extra 
charge to the globe increase its potential. We 
must not, however, push the analogy' too far, since 
in the one case the force of gravity overcome is 
constant and acts downwards, whereas in the 
other the electric force varies inversely as the 


square of the distance from the centre and acts 
outwards. 

We have assnmed in the above discussion that the 
successive equipotential surfaces, experimentally 
determined by means of the quadrant electrometer, 
are really such that the work done in carrying a 
given small charge over the interval separating any 
two contiguous surfaces is the same. It is usual in 
treatises on the subject to begin with the dynamical 
definition of the potential at a point as the work 
done in carrying a unit of positive electricity from 
infinity to that point. It is then shown that the 
quadrant electrometer is an instrument so con- 
structed as to fit in to this definition. 

Assuming then that our equipotential surfaces 
have the property just mentioned, we are in a 
position to stud}’ the energy relations of the electric 
field. 

Coulomb established by experiment that the force 
of repulsion between two similarly charged bodies 
was directly as the product of the charges. Hence, 
as the Charge of the globe inclosed in the shell is 
increased, the electric forces in the field increase in 
the same proportion. Hence the work done in 
carrying a given charge from the shell to the globe 
against the electric forces increases in the same 
ratio. In other words, the number of equipotential 
surfaces in the field grows uniformly with the 
charge. If the potential of the globe is V, we may 
write the charge CV, C being a constant so long as 
the geometrical dimensions of the system remain 
unchanged. Since the shell is always kept con- 
nected to earth— i.e. at zero potential, there is a 
charge - CV distributed over the inside of the shell. 
To add a small extra charge to the globe may be 
regarded as equivalent to taking this small charge 
from the shell, carrying it across the dielectric, and 
distributing it over the globe. The work done in 
effecting tins is evidently proportional to the charge 
taken and to the number of equipotential surfaces 
crossed. But as the extra charge is added, let us 
suppose, at a steady rate, the potential of the globe 
is increased at a proportional steady rate. Hence 
the whole work done in adding a given charge is 
equal to the product of the charge and the mean 
potential of the globe during the operation. Tims, 
in charging the globe from zero potential to potential 
V, we do an amount of work equal to half the 
product of the final potential V into the final charge 
CV — in symbols ICV 2 or IQV or 1Q-/C, where Q 
is the charge, and C the constant which depends on 
the geometrical dimensions of the system. 

We have already seen that positive and negative 
electrificatidns always co-exist — that it is impos- 
sible to generate so much positive charge without 
at the same time generating as much negative 
charge. Faraday took implicit account of this 
truth in bis conception of lines of electric force 
traversing the dielectric. Since no work is done 
against the electric forces in passing along an equi- 
potential surface, we readily see that the electric 
force at any point is perpendicular to the equi- 
potential surface there. This direction is, in fact, 
the unique direction of separation of the two 
terminal spheres in Experiment V., which, for a 
given distance of separation, gave the maximum 
deflection. If, starting from any point, we move 
always perpendicular to the equipotential surface 
through which we are for the moment passing, we 
shall describe a curve which at every point, of it is 
tangential to the direction of the electric force 
there.' Such a curve is called a Line of Force. 
Take any small area on an equipotential surface, 
and draw lines of force through its perimeter. 
These lines of force will form a so-called Tube of 
Force, whose section in general will vary ns we 
pass along it. Following this tube of force back- 
wards to its source, we shall finally come to a 
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positively charged conductor; and following it 
forwards we shall ultimately come to a negatively 
charged conductor. Every such tube of force has, 
in short, two ends. It springs perpendicularly from 
a positivelv charged area, and terminates, also 
perpendicularly, on a negatively charged area. 
According to Faraday’s view, and to the view 
now generally accepted, it is along these tubes of 
force that electric induction takes place ; so that 
the negative charge on the terminal area is exactly 
equal to the positive charge on the area from which 
the tube springs. 

In the symmetrical system of globe and shell the 
lines of force are obviously straight radial lines, the 
tubes of force portions of cones terminated by the 
spherical surfaces. Some of them are indicated by 
the dotted lines in fig. 8. If we take each tube as 
springing from an area bearing unit charge, then 
there will be in the region as many tubes of force as 
there are units of charge — i.e. there will be Q,( = CV) 
unit tubes of force. These Q unit tubes of force 
with the V equipotential surfaces will cut up the 
dielectric into Q V imaginary cells, each of which 
may be regarded as containing half a unit of 
ene'rgy. In fact, exactly as a stretched piece of 
india-rubber contains in every element of it so much 
energy in virtue of the elastic stresses acting 
throughout it, so we are to regard an electric field 
as a kind of strain existing in the dielectric, so 
that in every element of the dielectric so much 
electrical energy is stored up in virtue of the 
electric stresses. Every complete unit tube of 
force contains SV units of energy ; and between 
any two complete equipotential surfaces differing 
by unity there are AQ units of energy stored up. 
Clearly the electric strain will be greatest where 
the unit tubes of force are narrowest and where the 
equipotential surfaces are closest. 

Suppose, now, that in the region between the 
globe and shell an insulated conductor originally 
unelectrified is introduced ; or, what comes to the 
same thing, suppose a marked off region in the 
electric field to become conducting, this region 
will at once be reduced throughout to the same 
potential, and its surface will form part of an 
equipotential surface. But, since originally the 
potential in this region fell steadily as we passed 
outwards from the globe, a transference of charge 
must have taken place also outwards in order that 
the potential should become equalised throughout. 
The introduced conductor in fact acts as a channel 
along which electrification is transferred ; so that, 
if tested, the end facing the globe will be found 
negatively electrified, and the farther end positively 
electrified. 

Now it is evident that the introduction of this 
conductor into the field has very much changed the 
configuration of the equipotential surfaces in its 
vicinity, the new configuration being something 

like what is indi- 
cated in the dia- 
gram (fig. 0). As 
a consequence, the 
tubes of force, 
which are neces- 
sarily peiqiendicu- 
lar to the equi- 
potential surfaces, 
must also suffer 
a corresponding 
change of configu- 
ration. A certain 
number, sponging from the globe, will fall per- 
pendicularly on the nearer part of the introduced 
conductor, while from the farther part an equal 
number of tubes of force will spring and continue 
outwards to the shell. 11 here the tube ends on a 
conducting surface, there we find unit negative 



charge; and where it springs from a conducting 
surface, there we find unit positive charge. Thus” 
by consideration of the equipotential surfaces and 
tubes of force, we are led to aconclusion in strict 
accordance with the experimental truth that an 
uncharged conductor brought near a charged con- 
ductor becomes electrified by induction, so that the 
nearer end shows an' opposite charge, and the 
farther end shows a similar charge, to that which 
exists on the charged conductor. 

Generally speaking, the effect of the presence of 
the introduced conductor -is to crush the tubes of 
force in the neighbourhood closer together, and 
therefore (since this number remains constant) to 
compel an , expansion of them elsewhere. The 
terminals of the tubes on the globe will obey the 
same tendency towards concentration and expan- 
sion. In other words, the charge Q, at first dis- 
tributed uniformly over the globe, becomes redis- 
tributed and tends to accumulate on the side facing 
the conductor. The nearer the conductor and globe , 
are brought, the greater will this tendency he ; and 
at last, when they are near enough, the dielectric is 
unable to sustain the high electric tension along the 
ever-shrinking tube of force. It yields, a more or 
less sudden transference of charge takes place in 
the form usually of a spark, the potentials of the 
globe and conductor are practically equalised, and 
the tubes of force between them are annihilated. 
This is the phenomenon which is exhibited on a 
large scale in every lightning-flash, and on a small 
scale in every spark between electrified bodies. 

Suppose, however, that before this catastrophe 
has taken place, the conductor is joined bv a wire 
to the surrounding shell, and consequently brought 
to zero potential. All those equipotential sur- 
faces which at first inclosed the conductor— -i.e. 
lay between it and the inclosing shell, will he 
shifted so ns to lie between it and the globe. The 
tubes of force will shift correspondingly; and as 
no tube can now pass from the conductor to the 
shell, none will spring from it. Hence the charge 
on the conductor will be wholly negative. Now 
experiment shows that when the conductor is 
brought to zero potential in the way just described, 
a spark always passes at the instant the connection 
is made. This spark means so much energy in the 
form of light, sound, and beat, and must therefore 
mean a disappearance of energy in some other form. 
This cannot be other than electrical energy. Con- 
sequently the number of unit cells in the dielectric 
must be diminished. But the clmrge on A lias not 
changed, so that the number of tubes of force is 
exactly as before. The change must therefore be 
in the number of equipotential surfaces ; and since 
the shell and the conductor are at zero potential, 
the diminution must take place in the potential of 
A. Thus we see that the potential of a positively 
charged bodv is diminished if a conductor at zero 
potential is brought near it. 

This result leads naturally to the discussion of 
capacity. The capacity of a conductor is measured 
by the ratio of its charge to its potential. Hence 
it, as in the experiment just described, we have a 
diminution of potential with constant charge, this 
is equivalent to an increase of capacity. The 
greater the capacity of a conductor, the greater the 
charge it can hold at a given potential. Hence u 
a number of conductors are at the same potential, 
the charges must be distributed amongst them 
directly as the capacities. The experiment just 
described shows how we may arrange matters so n c 
greatly to increase the capacity of a given con- 
ductor. It is sufficient to have clo-,e to it another 
conductor at zero potential. Such an arrangement 
of conductors is called an accumulator or condenser: 
and the most familiar form of accumulator used in 
electrostatic experiments is the Leyden jar, so culled 
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from the city where, in 1745, its properties were 
accidentally discovered by CttniEus. About the 
same time, possibly a month or two earlier, almost 
exactly the same discovery was made by Kleist at 
Kammin in Pomerania. In its modem form, a Ley- 
den jar is a cylindrical glass bottle, lined inside and 
outside with metal foil up to within a short distance 
from the top. A brass rod con- 
nected below with the inside coat- 
ing passes upward through the cork 
or stopper, and terminates gener- 
ally in a hall or knob. A Leyden 
jar then consists essentially of two 
conductors, the one almost com- 
pletely inclosed in the other, and 
separated from it only by the 
thickness of the dielectric. If 
either conductor is put to earth, 
and the other insulated and 
charged, an opposite and nearly 
equal charge is induced on the 
former. If we could completely 
surround the one conductor by the other, the 
induced charge would, as we have seen, be exactly 
equal but opposite to the inducing charge. Leyden 
jars are indispensable for carrying out illustrative 
experiments in electricity. When used in combina- 
tion, they are said to form an electric battery. 

The essential nature of the mode of action of an 
accumulator or condenser may be illustrated as 
follows : Take any charged conductor with its asso- 
• ciated electric field. Let Q he its charge, V 0 its 
potential, so that 4QV n is the measure of the electric 
energy stored up in the field. Having fixed our 
attention upon any equipotential surface V 1 inclosing 
the conductor, let us suppose this surface to become 
conducting. There will be no transference of charge 
over this surface, because it is from the very begin- 
ning an equipotential surface. There will be no 
change of the electric field either inside or outside 
the surface V s ; but these two regions will now be 
separated by a conducting surface. So far as the 
outside region is concerned, we may regard the 
charge Q as distributed over a conductor co-exten- 

sive with the con- 
ducting surface Yj 
( see Experiments III. 
and IV.), and may 
quite disregard the 
existence of the ori- 
ginal conductor at 
potential Y„. The 
electrical energy 
stored up in this out- 
side region is there- 
fore a iQV,. Let us 
now connect this new- 
formed conductor to 
earth so as to reduce 
it to zero potential. 
By so doing, we discharge the conductor, completely 
destroying the electric field outside of it and the 
4QYj units of electric energy stored up in it. This 
therefore is energy lost to the original system ; and 
the energy stored up in the dielectric separating the 
two conductors becomes a 4Q(V„ - Vj). Now, 
since the inclosing conductor has been reduced to 
zero potential, the quantity (V 0 - Yj) must represent 
the new potential of the inclosed conductor. 

In short, the bringing of the inclosing conductor 
to zero potential, being a purely external electrical 
change, has in no way altered the configuration of 
the equipotential surfaces and tubes of force inside; 
it has simply reduced the potential values through- 
out by the same amount — viz. the potential of the 
inclosing conductor before it was put to earth. 
The potential of the inclosed conductor has fallen 
from V„ to V 0 - Vj ; and hence, as the charge Q has 


remained unchanged, the capacity has increased in 
the ratio V 0 - Vj : V 0 . Thus, with either conductor 
fixed in size, the capacity of the - system grows 
greater and greater as the thickness of the separat- 
ing dielectric is diminished. If, as in almost all 
practical cases, the dielectric is very thin compared 
to the size of the conductors, we may assume 
that the' successive equipotential surfaces come at 
sensibly equal intervals, so that the surface half- 
way between the conducting surfaces will have 
approximately a potential value half-way between 
the potentials of the conductors. Thus it is easily 
seen that for a condenser built up of closely opposed 
surfaces, whether plates or cylinders, separated by 
a given dielectric, the capacity varies inversely as 
the thickness of the dielectric. 

Take, for example, two concentric spheres, one 
slightly larger than the other, and let the inner one 
have a charge Q, and the outer one be at zero 
potential. The negative charge on the outer sphere 
will, by a well-known proposition in attractions, 
exert no electric force throughout its interior. 
Hence, if a is the mean of the radii of the spheres, 
we may write Q,/« 2 as a very approximate value for 
the mean electric force acting in the region separat- 
ing the spheres. If t is the small distance between 
the two surfaces, the work done in carrying unit 
charge from the outer to the inner surface is Q tja-, 
the product of the distance into the mean force. 
This therefore measures the difference of potential 
of the two spheres, so that a-/t is the capacity. 
Now, we shall suppose that t is kept constant, and 
that a is made to grow' indefinitely ; then if we 
write Q_ = 4ira"tr, the quantity a will be the charge 
on unit area of the inner surface. Hence, 
ultimately, when the concentric spheres become 
two parallel planes, the difference of potential 
between them is measured by the quantity 4i -at, 
wdiere a is the charge on unit surface of the one 
plane, - a the charge on the opposing surface of 
the other, t the distance between the planes, and 
7r the ratio of the circumference of a circle to its 
diameter. The force is measured by the rate at 
which the potential changes, in this case simply 
47nr, and is therefore the same not only at every 
point between the planes, but also for all values 
of t. 

Now we may calculate the electric force very 
close to any charged surface on the supposition that 
the contiguous surface element is part of an infinite 
plane having the same charge per unit area — in 
other words, the same surface density. By surface 
density at any point of a charged conductor we 
mean the limit of the ratio of the charge on a small 
element containing the point to the area of the 
element, as the element is taken smaller and 
smaller. Such is the quantity a just discussed. 
Thus the electric force just outside a charged con- 
ductor is equal to 47r<r, where <r is the surface 
density at the contiguous point of the conductor. 
It is a repulsion when <r is positive, an attraction 
when a is negative. 

"\Ve may use the result just obtained for finding 
the force acting on an element of the charged sur- 
face itself. Consider the two parallel planes at dis- 
tance t and 

difference of B' 

potential * ' f 

4n-<rf,<7being 1 — ; — : ; 

as above the ; „ 

charge on — ~ A 

unit area. Fig. 12. 

Hence the 

energy stored up in a tube of force stretching from 
the unit area on B to that on A is 4<r x 4-at = 2ra-t. 
Now', with A at zero potential, let B be moved 
away to double its original distance from A — i.e. 
through a distance t to B\ If the charge on unit area 





Fig. 10. 
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remains constant, the energy stored up in the cor- 
responding tube of force has become simply doubled, 
so that there has been an increase in electrical 
energy represented by the quantity 2i rcrt. But this 
must he equivalent to the work done in removing 
the charge <r through the distance t against the 
electrical force ; hence, the value of this force esti- 
mated per unit charge must be 2ir<r. Thus the 
force per unit charge acting on the surface is just 
half the electric force acting on unit charge at' a 
point in the field just outside the surface. _ Other- 
wise, if F is the electric force at a point just out- 
side a charged surface, F/4-ir is the measure of the 
surface density at the contiguous surface element, 
and 4F is the* force per unit charge acting on the 
surface. 

The importance of this result is that it gives us a 
simple method of measuring electric force in terms 
of weight. It is the principle of Thomson’s absolute 
electrometer, which is essentially two parallel plates 
at different potentials, one of which is made so that 
a small area at its centre is movable under the 
action of the electrical force. Where this small area 
is, the electrical system does not differ appreciably 
from what would be the case if the plates were 

really infinite. 
— v =0 We may sup- 
g J pose the small 

S / areasus- 

if [_ pended by a 

\ spiral spring, 

/ and that, 

w hen the 
( + \ plates are at 

V ) the same 

x ^ potential, W 

Fig. 13. grammes 

must be laid 

on the small area to bring it so that its lower sur- 

face is flush with the lower surface of the rest of 
the upper plate. Let the weight W be' removed, 
and the lower plate be put in connection with the 
conductor whose potential is to be measured. Now 
raise or lower this plate until the small area, which 
with the rest of the upper plate is kept at zero 
potential, is brought again to be flush with the 
upper plate. Then we know that the suspension is 
stretched by a force equal to the weight of W 
grammes. Now, if the potential of the lower plate 
is V, and t the distance between the opposed sur- 
faces, "V It is the electric force in the region between 
the surfaces, and V/4 irt the measure of the charge 
on unit avea. Hence the force acting on unit area 
is hX/t x Y/Airt ; and finally, if A be the area of 
the small suspended portion, we have 

" 8 -t- 

In this equation W, A, t are all known, hence V is 
measured in terms of definite units. In the univer- 
sally adopted system of scientific dynamic units, 
we must multiply AY by the quantity < 7 , which 
measures the number of units of force equivalent 
to the weight of one gramme. Then we find 




radius 1 centimetre, and charged with this unit 
quantity. 

Generally speaking, except in such obviously • 
symmetrical cases as concentric spheres, infinite 
co-axial right cylinders, and infinite planes, the 
surface density will vary from point to point of a 
conductor, and where it is numerically greatest 
there also will the electric force close to the surface 
be greatest. In the case of a simple elongated 
conductor, the surface density is greatest at the 
ends. This may be proved very easily by experi- 
ment, by, for example, measuring the charge which 
a very small disc carries away after contact with 
the conductor. The following reasoning will lead 
to the same conclusion. Take a uniformly charged 
sphere in wide space, so that the equipotential 
surfaces are concentric spheres, and the tubes of 
force radial cones. If this sphere, by appropriate 
expansion at right angles to a given diameter, 
becomes changed into an oblate spheroid, what is 
the nature of the accompanying change in the 
surrounding electric field ? Let OY be the given 
diameter, and consider a tube of force symmetrical 
about any axis OX perpendicular to OY. Let 
APQB represent this tube of force for the 
sphere. Along this tube induction takes place, so 
that the positive charge on PQ would induce an 
equal negative charge on AXB, if the equi- 
potential surface, of which AXB is a part, were 



As a special case, suppose that \V is 50 grammes, 
and A one square centimetre; then, with g = 9S1, 
we find X = 1110 t, and SS-3 units of charge on the 
unit area. The unit of charge here referred to is 
that quantity which when placed at 1 centimetre 
from an equal quantity will repel it with a force of 
1 dyne — i.e. a force which, acting on 1 gramme for 
1 second, will increase its velocity by 1 centimetre 
per second. This quantity is called the electro- 
static unit of quantity; and the electrostatic unit 
of potential is the potential of a sphere of 


Fig. 14. 

to become a conducting surface. AVe may express 
this by saying that the electric displacement across 
any section AXB of a tube of force is equal to 
the charge on PQ, the area from which the tube 
springs. Now let the sphere change form in the 
manner described, but to such a small extent that 
no appreciable change is produced at the distance 
OA. The electric displacement across AXB is 
therefore the same as before; and, if we follow 
back the tube of force to the conductor, we shall 
find the corresponding charge distributed over the 
area from which the tube springs. But, the con- 
ductor being itself an equipotential surface, the 
lines of force must meet it perpendicularly. Hence, 
near the deformed conductor, each line of force will 
suffer a displacement as shown in the figure, where 
AP’ represents the new position of what was 
originally the line of force AP. Similarly the 
line BQ will bend inwards to the position BQ < 
In other words, the tube of force as it springs from 
the spheroidal surface P'Q' lies wholly within 
the tube of equal strength which sprang at first 
from the spherical area PQ. The unit tubes of 
force which compose the tube which passes through 
AB are, therefore, more concentrated in the 
region P'Q' than they were in the region PQ. 
Hence, the remaining unit tubes of force which 
spring from the rest of the conducting surface arc, 
taken as a whole, more expanded over the rest of 
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the spheroid than they were over the rest of the 
sphere. Thus, the average density over P'Q' is 
greater than the -average density over the rest of 
the spheroid. Now we may suppose this almost 
spherical spheroid to become elongated little by 
little. At every step a readjustment of the lines 
of force will take place, until at length for a pro- 
nounced ellipticity they come into the positions 
P"A", Q"B"; At a far enough distance, however, 
these lines of force will be indistinguishable from 
the original positions PA, QB. Hence, the electric 
displacement across a far-away section of the tube 
being as before, the charge on P"Q" will be the 
same as that originally borne by PQ. Thus, the 
more elongated the ellipsoid becomes, the greater 
is the relative concentration of charge towards the 
ends. It may be easily shown that the lines of 
force springing from P''Q" are branches of a hyper- 
bola confocal with the spheroid, and having PA, 
QB for asymptotes. 

This accumulation of electric charge towards the 
ends of a pointed conductor is well exemplified in 
the lightning-conductor, which is simply a very 
elongated piece of metal in contact with the earth. 
A charged body of air, such as we have accompany- 
ing a thunder-cloud, passes near it. The tubes of 
inductive force are at once concentrated ’on the 
elongated conductor ; the electric force at the point 
becomes so intense that the air can no longer act 
as a perfect insulator; electrical discharge takes 
place along these very tense tubes of force ; and in 
a more or less gradual manner the cloud is robbed 
of its charge, and the evil effects of a sudden light- 
ning-flash minimised. On the same principle, 
electric discharge through air is facilitated by the 
use of pointed conductors, such as the combs which 
are so important a detail in machines for generating 
electricity by means of friction. 

We have seen that the capacity of a condenser 
depends upon the distance between the surfaces or 
plates which compose it ; it also, however, depends 
very materially on the nature of the dielectric. 
Suppose, for example, that we have a series of con- 
densers, made of the same conducting material, and 
all exactly equal as regards their geometrical and 
space relations, but all differing as regards the 
dielectric which separates their plates. Thus let 
one have air as its dielectric, another plate-glass, 
another paraffin, another mica, and so on. Let 
them now all be brought to the same potential, then 
disconnected and tested as to charge. The charges 
will be found to be all different — being, in the four 
cases we have mentioned, approximately propor- 
tional to the numbers 1, 6, 2, 6’G. These four num- 
bers are the values of what is termed the specific 
inductive capacity of air, glass, paraffin, and mica. 
Thus by merely inserting a plate of mica between 
two plates of an air condenser, we increase the capa- 
city by as much as if we had approached the plates 
in air through a distance equal to '85 (= 5'G/G’G) of 
the thickness of the mica. Otherwise, let there be 
two metal plates, A, B, separated by a thin plate of 
mica, and on the other 
side of A let a third 
equal-sized plate C be 
so adjusted that when 
A is charged, the poten- 
tials of B and C shall 
be equal. This can be 
readily done by sever- 
ally connecting B and 
C to the electrodes of 
the electrometer, as in- 
dicated in the figure. 
Then it will be found 
necessary to adjust C so 
that the distance between A and B is about G’G 
times the distance between A and C. 
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We may now fitly consider the principles of 
action of the various machines that are used for 
generating electricity. The rubbed pieces of resin, 
sulphur, glass, &c. were gradually succeeded by 
spheres, cylinders, and circular plates of these 
materials, which, as they revolved against prepared 
rubbers, were kept in a constant state of electri- 
fication. Any insulated conductor brought near 
enough to a portion of such a cylinder or plate at a 
distance from the rubber will become charged, the 
dielectric strength of the air breaking down exactly 
as in the case of the lightning-conductor and the 
thunder-cloud. Such is the action of the ordi- 
nary frictional machine ; obviously the conductor 
acquires a charge similar to that on the revolving 
cylinder or 
plate. The op- 
posite charge 
on the rubber 
may be trans- 
ferred to an- 
other con- 
ductor, which 
is usually put 
to earth. Le 
Roy’s or Win- 
ter’s plate 
machine is 
shown in the 
diagram ( fig. 

16). 

Essentially 
different in its 
action is the 
electrophones, 
invented by 
Volta in 1771. 

In its most Tig. 1G. 

improved 

modern form it consists of two plates, one of metal, 
and the other of resin, vulcanite, or ebonite backed 
with metal. Insulating handles can be screwed on 
to the backs of the plates ; and one plate at least 
must be so insulated. The surface of the ebonite 
is first electrified by friction, and the metal plate 
is brought into close contact with it. The metal 
plate, from its greater proximity to the negatively 
charged surface of the ebonite, will be at a lower 
potential than the metal back to the ebonite. If 
these are then brought into contact — conveniently 
effected by means of a metal pin passing through 
the ebonite — a transference of charge will take 
place, so that the metal plate when lifted away 
will be found positively charged, while the metal 
back is left negatively charged. In this machine, 
the original negative electrification on the rubbed 
surface of the solid dielectric is used again and 
again, in accordance with the principles of electro- 
static induction and convection, to produce a 
practically unlimited amount of either kind of 
electrification. 

In Nicholson’s ‘revolving doubler’ we have the 
parent form of a number of rotatory machines 
which, like the electrophorus, depend for their 
action upon induction and convection. They make 
direct use of the principle of ‘doubling ’ discovered 
by Bennet, by which the difference of potential 
between two conductors is indefinitely increased. 
Thomson’s replenisher, which is an important part 
of the quadrant electrometer in its perfected form, 
is perhaps the simplest and most compact of these 
machines. In it, a turning vertical shaft of ebonite 
bears, at the ends of a horizontal cross-piece of 
ebonite, two metal pieces called carriers ( cc in the 
diagram, which represents a horizontal section). 
These carriers rotate in the region between two 
insulated metal inductors (a, b) in the form of 
cylindrical segments. When the carriers are in 
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position AB, tliev come into momentary contact 
with delicate springs attached to the neighbouring 
inductors ; and when they are in position CD, they 
come into momentary contact with delicate springs 
connected bv a metallic arc which is quite insulated 

from the inductors. 
Suppose n to be at a 
higher potential than 
h, and consider what 
C._ // ^ takes place as cc 

rotates counter- 
clockwise, as shown 
by the arrows in the 
figure. In the posi- 
tion AB, the carriers 
are well surrounded 
by the metal shields, 
and will part with 
nearly all the charge 
that may chance to 
be upon them. Just 
before they come 
into contact with the springs in position CD, the 
two carriers are at different potentials. Hence 
at the moment of contact with the connecting 
springs, a transference of charge will take place 
from the earner near a to the carrier near b. The 
former will thus acquire a negative charge, and 
will move on till it comes within the inductor b, to 
which it will give up nearly all its negative charge ; 
while the latter will simultaneously give up nearly 
all its positive charge to a. Thus every complete 
revolution each carrier becomes once negatively 
charged and once positively charged, giving up its 
negative charge to the one inductor, and its posi- 
tive charge to the other. The inductors therefore 
steadily increase in positive and negative charges, 
or in other words, their difference of potential 
steadily grows. If the camera are rotated clock- 
wise, the opposite effect will take place, a acquir- 
ing so much negative charge every revolution, and 
b so much positive charge. In the electrometer, a 
is in connection with the charged body, which is 
suspended inside the quadrants. A very elegant 
contrivance enables the operator at once to tell if 
this body is charged to its normal condition. If it 
is undercharged, a few turns of the replenisher in 
the proper direction will bring the potential up to 
its proper magnitude ; if it is overcharged, a few 
turns in the reverse direction will bring the potential 
down to its required value. 

The same principles of induction and convection 
are made use of in the so-called influence machines, 
which in recent years have quite eclipsed the older 
frictional machine. These are generally known 
by the name of their inventors, such as Tiipler, 
Holtz, Bertsch, Yoss, and Wimshurst. Of these, 
the Wimshurst is the latest, and apparently the 
most satisfactory. It consists of two circular glass 
plates, mounted on a common spindle, and capable 
of rotation in opposite directions with equal speeds. 
Each plate carries twelve or sixteen strips of thin 
sheet-metal, Fixed radially at regular intervals 
apart. These strips lie on the outside of the closely 
ojqiosed glass plates. At the extremities of the 
horizontal diameter of the plates the main con- 
ductors are placed, insulated on glass or vulcanite 
pillars. Horizontal arms with the usual combs 
project inwards, embracing both plates as far as 
the inner ends of the metal strips. In front is 
fixed a diagonal conductor, called a ‘neutralising 
rod and a similar rod is fixed behind at right 
angles to the one in front. These neutralising 
rods terminate at both ends in a small metal brush, 
which touches the metal strips or carriers -as they 
pass. By this contact of brushes and strips, everv 
strip on either plate is, very soon after it lias 
passed under the collecting combs, brought into 


metallic connection for a moment with the strip 
diametrically opposite it on the same plate. 



Suppose the principal conductors to he at different 
potentials, then — exactly as ,in Thomson’s re- 
plenisher — the carriers as they leave the brashes 
of the neutralising rod will acquire a charge, 
negative or positive, according as they are nearer 
the positively or negatively charged main con- 
ductor. But, evidently, each earner on the one 
plate will act as inductor to the carriers on the 
other plate ; and a moment’s consideration will 
show that this inductive action will everywhere 
accentuate the inductive action of the main con- 
ductors. Thus the positive conductor is being fed 
by the positive charges brought by the strips on 
the upper half of the one plate and on the lower 
half of the other ; while the negative conductor is 
being fed by the negative charges brought by the 
strips on the lower half of the one plate and the 
upper half of the other. The main conductors are 
provided with arms, which reach out towards each 
other, and between whose terminal, knobs dis- 
charge takes place. Sparks, _3 to 5 inches in 
length, can easily be obtained with this machine. 

So far we have confined our attention almost 
entirely to electrostatic phenomena — i.e. to pheno- 
mena connected with the existence of a steady 
electric strain in dielectrics. When compelled to 
deal with the transference of so-called charge from 
conductor to conductor, we had regard rather to 
the initial and final equilibrium conditions than 
to the intermediate condition of change. This 
condition of change, however, has clearly very 
important energy relations. In all cases of elec- 
trical discharge there is, in the language of bara- 
dav, a concentration of the lines of force in a 
certain region of the dielectric, until that becomes, 
as it were, overstrained, and yields with a more 
or less evident appearance of part of the'energv of 
strain in the form of light, sound, and heat. '1 he 
particular manner of transformation into these 
commoner forms of energy depends on a variety 
of circumstances, such as' the pressure and tem- 
perature of the dielectric, the form and relative 
size of the conductors, and so on. Even if there 
he no such energy transformations apparent to otir 
senses, it can lie shown that any equalisation of 
potential without increase of total charge neces- 
sarily results in a loss of electric energy to the 
system. 

Tims, let there be two insulated conductors 
of capacities C and C', originally at different 
potentials. If they are brought to the same 
potential Y by being connected by a thin uirc of 
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comparatively insignificant capacity, the original 
charges on tlie conductors ■will become redistrib- 
uted, and the final charges will be CV and C'V. 
Whatever charge the one conductor has lost, the 
other has gained. Hence we may write the 
original charges as CV + q, C'V - q, where q is the 
charge which has been transferred from C to C\ 
Now the energy of any charged conductor is 
measured by half the charge into the potential 
i or half the square of the charge ’ divided by the 
capacity. Thus the final energy, after equalisa- 
tion of potentials, is : 

hC V 2 + iC'V 2 , 

while the initial energy was 

^ (CV+g f + 4 (CW-2f = iCV , + iC ,y 2 


Hence, since is always positive, we 


see that the initial energy is necessarily greater 
than the final energy. The loss of energy is repre- 
sented by a quantity which is proportional to the 
square of the charge that has been transferred. If 
we look more closely into the significance of this 
quantity, we see that it represents the electrical 
energy of the system of two conductors of capaci- 
ties C and C' when they are charged each with g 
units of either positive or negative electricity ; or, 
more particularly, it represents the work which 
must he done in carrying g units from the one to 
the other. This is an example of the general 
principle that the work done by the electric field 
in compelling a transference or flow of electricity 
from one region to another, is exactly equal to the 
work which must he done against the electrical 
forces in carrying an equal quantity of electricity 
back again. 

It is convenient, especially when the flow of 
electricity is the subject of consideration, to use 
the term Electromotive Force instead of Difference 
of Potential. We may suppose it measured by 
means of the quadrant electrometer. Thus if the 
regions A and B are connected severally to the 
electrodes of the electrometer, the deflection will 
measure the electromotive force acting along any 
conducting channel which may be supposed to 
bring A and B into communication. The flow of 
electricity which this electromotive force compels 
will tend to bring A and B to the same potential ; 
and in the ultimate vanishing of the deflection on 
the electrometer we have the evidence of such a 
flow having taken place. But we may suppose 
that, by some means, notwithstanding the con- 
ducting channel between A and B, their difference 
of potential is sustained, so that the electromotive 
force acting along the channel is kept constant. 
Then the electrometer will show a steady deflec- 
tion ; while at the same time a steady flow of elec- 
tricity will take place along the channel. This 
flow, whose existence is indicated only indirectly 
by the electrometer, must be measured by some 
one of its direct effects. 

These effects are conveniently grouped into 
physiological, thermal, chemical, and magnetic. 

The electric ‘shock,’ experienced when the 
experimenter uses himself as a discharging con- 
ductor, is a familiar example of the physiological 
effect of an electric current. The electric dis- 
charge causes a muscular contraction. In 1790 
Galvani observed that the limb of a frog, when 
touched simultaneously by two different metals in 
contact, was convulsed exactly as if subjected to 
an electric shock ; and Volta, following up this 
observation, discovered in 1S00 a new source of 
electromotive force which could sustain -an electric 


current through a conductor for a lengthened 
period of time. From this dates the development 
of Galvanic or Voltaic electricity, or, as it is now 
more commonly called, current electricity. The 
electric shock, however, depends upon variations 
in the amount of flow ; a steady current produces 
no shock, except when it is beginning or ending. 

In the electric spark there are of course thermal 
effects; and generally, since, as we have seen, a 
transference of charge or flow of electricity meaDS 
a loss of electric energy, ah evolution of heat is a 
necessary consequence. 

Towards the close of last century the decom- 
position of water by an electric discharge was 
observed by Van Troostwijk and Deiman ; while 
with Volta’s electrical discoveries a new era in 
chemistry as well as in electricity was inaugurated. 

None of these effects, however, give a ready 
method for measuring a steady electric current — 
i.e. the amount of electricity which is transferred 
across any section of the conductor in a second, 
or in any other chosen unit of time. For this we 
must go to the fourth group— -viz. the magnetic 
effects of currents. This branch of the subject, 
which includes electro-magnetism, and as a conse- 
quence much of electro-dynamics, dates from 1820, 
when Oersted of Copenhagen discovered the action 
of a current upon a magnet suspended near it. 
As a matter of history, the discovery was made 
by means of voltaic electricity ; but that there 
was some close relation between magnetism and 
electricity had long been recognised by experi- 
mentalists. Lightning had been known to destroy 
and even reverse the polarity of ships’ compasses. 
Steel and iron had been magnetised by discharg- 
ing electricity through them ; but the effects of 
such sudden discharges were extremely capricious, 
and quite baffled all attempts to co-ordinate them. 
We may, however, by discharging a Leyden far 
through a carefully insulated wire suitably coiled 
round a magnet, show that at the instant of dis- 
charge the magnet is displaced. 

The broad fact established by Oersted was that 
every electric current tends to make a magnet set 
itself perpendicular to the direction of the current. 
To make the effect specially apparent, the wire 
conveying the current should be coiled again and 
again round the region in which the magnet is 
placed. The same current is thus brought again 
and again into the vicinity of the magnet, and has 
a proportionately greater effect. An instrument 
consisting in this way of a coil of wire surrounding 
a magnet, free to rotate in some plane passing 
through the axis of the coil, is called a galvan- 
ometer. The coiled wire must be covered with 
gutta-percha, silk,, or cotton thread, so that the 
contiguous coils may be insulated from each other ; 
and, for ordinary purposes, the plane of the coil 
should contain the magnet when no current is 
flowing. We may suppose the magnet to be sus- 
pended horizontally under the influence of the 
earth’s magnetic field ; then the plane of the coil 
should contain the magnetic meridian (see Mag- 
netism). The ends of the coiled wire are called 
the terminals of the galvanometer. When they 
are connected to conductors at different potentials, 
a current will flow round the coil of wire, and will 
indicate its presence by compelling the magnet to 
move out of its normal position of equilibrium. 
The tendency of the current in the coil is to make 
the magnet turn itself at right angles to the plane 
of the coil — i.e. to set itself along the axis of 
the coil, magnetic east and west. But this is 
resisted by the steady action of the earth’s mag- 
netic field. The result is a compromise, and the 
magnet is deflected from its normal position in the 
magnetic meridian through an angle which de- 
pends on the relative values of the current and 
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the earth’s magnetic force. Since the latter is 
practically constant, the angle of deflection ■will 
depend on the value of the current, being greater 
for -the greater current. It is not our purpose 
under this heading to enter into the magnetic 
relations of currents. Tor that we refer to MAG- 
NETISM. It is sufficient at present to know that 
in the galvanometer we have an instrument which 
can measure current, exactly as in the electro- 
meter we have an instrument which can measure 
difference of potential or electromotive force. 

In discussing the equalisation of potential in 
electrostatics, we purposely confined our attention 
to one metal only. The reason was simply because, 
in general, two different metals, or in fact any two 
different conductors, can 
e/ 7N never when in direct con- 

VTA... tact he at thesame potential. 

The discovery of this fact 
/ we owe to Volta. Take, 

for instance, any four con- 

> dnctors BAXB, put them 

B A X B * n sel 'i es 05 ' n the figure, 
and connect the terminal 

members, which are of the 

Pig. 19. same material, to the elec- 

trometer. According to the 
character of the conductors AXB, there may he, 
or there may not be, a deflection on the electro- 
meter. 

( 1 ) If there is no deflection, the two B’s are at 
the same potential ; and yet, according to Volta’s 
discovery, the three different substances are at 
different potentials. This may be shown at once 
by breaking the chain at any of the separating 
surfaces, when a deflection on the electrometer 
will be observed. During this act of separation, 
the separating surfaces, one of which must of course 
he kept insulated, act like a condenser with a con- 
stant charge, the difference of potential changing 
because the capacity is changing. The reason why 
the B’s are at the same potential is that, whatever 
be the differences of potential between B and A 
and between A and A, the difference of potential 
between X and B is always such as to restore B to 
its original value. Thus if the separation of B and 
A gives a deflection of 20 to the right on the electro- 
meter, _ and the separation of A and X gives a 
deflection of 8 to the left, the separation of X and 
B is found to give a deflection of 12 to the left. 

(2) If, however, there is a deflection produced on 
the electrometer, then we know that the two B’s 
must bo at different potentials, so that, if we con- 
nect them by wires to the terminals of the gal- 
vanometer, a current will be observed to flow. 
Such a combination of materials, in which two con- 
ductors of the same material are kept at different 
potentials by being linked together by at least two 
other and different materials, is called a voltaic or 
galvanic cell. If we join the two terminals either 
directly or by means of any other simple conductor, 
a current will necessarily flow round the circuit. 
But this current means a transference of charge 
from one conductor to another at a lower potential 
— -i.c. a loss of electrical energy which is pro- 
portional to the square of the quantity transferred. 
Hence, if, as is practically the case, the electro- 
motive force or difference of potential remains 
fairly steady, it must be because electrical energy 
is supplied as fast ns it is being lost. Consequently 
there must bo in the circuit somewhere an original 
source of energy. In fact it is found that a 
permanent electromotive forco of the kind just 
described is always associated with a tendency 
to chemical action between two at least of the 
members of the chain ; and that, when the circuit 
is complete and the current is flowing, chemical 
changes arc going on within the cell, lii this case, 


also, we may, by separating the chain at its various 
surfaces, show that at every surface there is an 
electromotive force of contact sustaining a dif- 
ference of potential. But whereas, in the former 
case, the algebraic sum of all the differences of 
potential between the successive pairs of materials 
as we pass along the chain from B to B vanishes 
identically, in the present case it has a finite value, 
which is the total electromotive force of the com- 
bination as measured on the electrometer. A com- 
bination of two or more voltaic cells is commonly 
called a voltaic or galvanic battery. 

There are innumerable forms of voltaic cells, 
built up in different ways of different materials. 
Copper and zinc dipping into dilute sulphuric acid 
is one of the simplest forms. When the cell is 
closed — i.e. when the copper and zinc are joined 
externally by a wire, a current will be obtained 
flowing in the wire from the copper to the zinc. At 
the same time the zinc will be dissolved in the acid ; 
and it is from the energy set free, by this chemical 
action that the electrical energy is derived. Such 
a single fluid cell is not, however, very steady in its 
action. We shall therefore take as a type of a good 
cell one of the class known as two-fluid cells ; and 
of these we shall choose the Daniell cell. In its 
best form, the Daniell cell consists of copper and 
zinc plates dipping into saturated solution of 
sulphate of copper and semi-saturated solution of 
sulphate of zinc respectively — the liquids being 
also in contact but prevented from mixing by a 
porous septum. Connect the copper and zinc 
plates, or poles as they are technically called, to the 
electrometer. A deflection will be produced which 
will measure the electromotive force of a Daniell 
cell when it is not being used for the production of 
currents— i.e. when it is open. We shall take this, 
provisionally, as our unit electromotive force, and 
we may suppose the electrometer scale graduated so 
as to show unit deflection when the poles of a 
Daniell cell are connected to the electrodes of the 
electrometer. The deflection is such as to indicate 
that the electrode connected to the copper is at the 
higher potential. Hence the copper is spoken of as 
the positive pole, and the zinc as the negative pole. 

Take now a second Daniell cell, connect its zinc 
to the copper of the first one, and connect the free 
poles to the electrometer. The electromotive force 
of the two cells so joined will be double that of one 
— i.e. equal to 2. And generally, when a number 
of cells are arranged in series (i.e. with the zinc 
of the first joined to the copper of the second, the 
zinc of the second to the copper of the fluid, and so 
on), the electromotive force of this battery,, in 
terms of the electromotive force of one cell, is just 
the number of cells composing it. Theoretically 
there is no limit to the electromotive force obtain- 
able by means of cells ; practically the difficulty 
consists in keeping a large number of cells in good 
condition. With a large enough battery we can 
obtain effects in every way analogous to the effects 
produced with frictional electricity. The electric 
light in its earliest form was obtained between 
carbon terminals joined to the poles of a large 
battery of cells. Generally speaking, however, the 
differences of potential in electrostatic experiments 
are much greater than the electromotive forces 
commonly used in experiments with electric 
currents. Thus, the electromotive force of a 
Daniell cell is very much smaller than the electro- 
static unit of potential as measured on Thomson's 
absolute electrometer in the manner previously 
described. It would require a battery of about 278 
Daniell cells set in series before the electrostatic 
unit of potential could be obtained ; and it would 
require the use of about 10,400 cells in series to 
compel a spark to pass directly between two parallel 
plates connected to the poles and distant oue-thiid 
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of a centimetre from each other. With such 
comparatively small electromotive forces many 
substances can be used as insulators in current 
electricity which are fairly good conductors in 
■ electrostatics. 

If, at the same time that the poles of a cell are 
connected to the electrometer, they are connected 
by stout short wires to the terminals of the gal- 
vanometer, the galvanometer needle will be de- 
flected, while the electrometer deflection will be 
unchanged, or at the most diminished slightly. If 
thin long wires are substituted for the thick short 
connections, a very great diminution will be observed 
in the galvanometer reading, and perhaps a very 
slight increase in the electrometer reading, the 
apparent electromotive force of the closed cell 
approximating more closely to the electromotive 
force of the open cell. Thus, we may alter the 
current at will by employing different lengths and 
different thicknesses of wires for transmitting the 
current; and yet the electromotive force between 
the poles of the cell is but slightly if at all affected. 
In other words, the current, as measured on a 
galvanometer, depends not only on the electro- 
motive force acting along the channel, but upon 
some property of the channel itself — some property 
independent altogether of electromotive force. 

This property we may indicate by either of two 
words — viz. Conductivity or Resistance. These 
words denote contraries. Thus, a body of small 
conductivity has a great resistance ; and a body of 
low resistance has a high conductivity. Quanti- 
tatively, the one is the reciprocal of the other ; and 
they are measured in terms of current and electro- 
motive force by what is known as Ohm’s Law. 
We now know (see The Electrical Researches of the 
Hon. Henry Cavendish, edited by Maxwell, 1879) 
that Cavendish had in 1781 established this law, 
and compared the resistances of iron wire and 
various saline solutions to electric discharge through 
them. He acted as his own galvanometer, and 
compared discharges by their ‘ shocks.’ As regards 
the historical development of the science, however, 
it is to Ohm that we owe the full statement of the 
Law (1S27). Since his day it has been subjected 
to the severest experimental tests that the scientific 
mind could imagine, and has stood them all. It is 
really the basis of our whole system of electrical 
measurements ; and is to electric currents what 
the law of gravitation is to planetary motions. 
Ohm’s Law asserts that the resistance of a con- 
ductor is measured by the ratio of the electromotive 
force between its two ends to the current flowing 
through it. Thus, if E is the electromotive force 
as measured ou the electrometer; and I the 
current as measured on the galvanometer, and if 
K, R measure the conductivity and resistance 
respectively, Ohm’s Law gives us these relations v 

EIC = I, E = IR. 

The Law is purely empirical. Assuming its truth, 
we shall here deduce from it certain relations, which 
experiment accurately verifies. 

The peculiar value of Ohm’s Law lies in the fact 
that the property designated resistance, though 
measured in 'terms of electromotive force and 
current, is absolutely independent of them. Hence 
so long as the physical condition, and therefore the 
resistance, of each conductor remains unaltered, the 
currents in any system of conductors are propor- 
tional to the electromotive forces ; steady currents 
imply steady electromotive forces ; steady electro- 
motive forces imply steady currents. And thus, if 
the potential at one point is steady, the potentials 
at all other points will be steady ; and this means 
that whatever quantity of electricity flows into a 
point must flow out again — for otherwise there 
would be a gain or loss of charge at that point, and 
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therefore a change of potential, which is not con- 
templated. In the particular case of a single 
circuit, it follows that the current is the same at 
every part of it, and must therefore be regarded as 
flowing through the Daniell cell from the zinc to 
the copper, as well as through the rest of the circuit 
from the copper to the zinc. 

If a steady current is flowing along a conductor 
of one kind of material, say a copper wire, the 
potential will fall off continuously as we pass along 
in the direction of the current. Let AB be the 
wire, and sup- 
pose the cur- 
rent to be flow- 
ing from A to 
B. Join B to fl k 

one electrode N p - > 

of the electro- f \ 

meter ; and let 1 J 

a wire from the v < i.i.p. -<— J 

other electrode I I I 1 

be led to any Fig. 20. 

point P on the 

wire. Then as the point of contact P is moved up 
towards A, the electrometer deflection will increase 
continuously. Even though AB is not all of one 
material, the same steady growth of the electro- 
meter deflection will be shown as the point P is 
made to travel from B to A. Thus suppose AC to 
be zinc, and CB to be copper, and no current to be 
flowing ; then according to Volta’s discovery the 
potential, otherwise constant, will undergo an abrupt 
change at the surface of separation at C. But, as 
we have seen, the brass quadrants of the electro- 
meter will not on this account be at different 
potentials, even though P lies in AC. Hence, if 
any difference of potential shows itself on the electro- 
meter, it must be because a current is flowing along 
AB. Thus we may extend Ohm’s Law to Iietero- 
geneous circuits. 

The measurement or, more strictly, comparison 
of resistances is one of the most important opera- 
tions in the modern science of electricity. Eor this 
purpose we first choose a certain standard, say a 
particular length of a particular piece of wire at a 
certain temperature. It is obviously convenient to 
have a standard which can be exactly reproduced 
should the first standard be lost or in any way- 
damaged. Hence scientific men of all nations have 
agreed to use as the unit of resistance the resistance 
of a column of pure mercury 106 millimetres long, 

1 square millimetre in cross-section, at the tempera- 
ture of melting ice. This is called the legal ohm. 
It differs very slightly from the theoretic ohm, 
which is defined in terms of what are called the 
electro-magnetic units of current and electromotive 
force. See Magnetism. 

Such a mercury standard, though fulfilling the 
very- necessary' condition of accurate reproduction, 
is not convenient for practical use. Eor this pur- 
pose copies of the ohm must be made in solid wires 
of some metal or alloy'. German silver has long 
been a favourite substance for making such prac- 
tical standards ; and of late a somewhat similar 
alloy' called platinoid has come into use. Ohm’s 
Law at once suggests a method for copying the 
standard mercury' ohm. First, let the mercury 
column be included in a circuit with a given 
battery' and galvanometer, and the deflection on 
the galvanometer noted. Second, let the mercury' 
column be replaced by- a wire, and the length of 
the wire adjusted till the galvanometer shows the 
same current. Then, provided that the electro- 
motive force of the battery is the same in the two 
cases, the resistance of the substituted length of 
wire is 1 ohm. We may obviously construct an 
indefinite number of such copied standards. 

If we put any number of these single ohms end 
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to end in series, we sliall get a whole resistance 
equal to as manv ohms as there are conductors. 
This is an immediate consequence of Ohm s Law. 
For since it is the same current that is flowing 
through all the single ohms, the fall of potential as 
we pass from beginning to end of any one is the 
same for all ; hence, the fall of potential as we pass 
along, say, three is three times the fall as we pass 
along one ; hence, the current being the same for 
the three as for the one, the resistance of _ the 
three must he 3 ohms. A special case of this is 
that the resistance of a wire, otherwise constant in 
its physical relations, is directly as the length. 
The completely general statement is that the resist- 
ance of any single continuous channel is the sum of 
the resistances of its parts. 

Suppose, however, that the single ohms are so 
arranged that they all begin at one point, A, in the 

circuit, and end 
at another point, 

— B. Then it is 

A ■ \j clear that they 

_> ' must . all he 

\ x traversed not by 

t ~ ^ A the same current, 

_ hut hy equal cur- 

2L rents. Hence, 

there will flow 

into A and out of B a current equal to the sum of 
all these equal currents. Thus, if there are, say, 
three single ohms connecting A and B, the total 
current flowing into A and out of B must he three 
times the current flowing in any one of the 

branches. But for constant electromotive force the 
current is directly as the conductivity, or inversely 
as the resistance. Hence, the conductivity of the 
threefold conductor between A and B is three 
times the conductivity of any one of its com- 
ponents ; or, otherwise, the resistance between A 
and B is one-third of an ohm. Here, again, as a 
special case, we find that the resistance of a wire, 
otherwise constant in its physical relations, is in- 
versely as the area of its cross-section. The com- 
pletely general statement is that the conductivity 
of a multiple channel whose branches all begin at 
one point and end at another, is the sum of the 
conductivities of the branches. These multiple-arc 
arrangements, as they are technically called, are of 
peculiar value in all electrical investigations and 
applications. Cavendish, who states the law of the 
double-branch circuit with particular accuracy, was 
the first experimenter who used the arrangement. 
By discharging a Leyden jar through a branch 
circuit consisting of an iron wire and his own body 
he obtained a certain sensation, which lie compared 
with the sensation produced when a column of salt 
water was substituted for the iron wire. Bv adjust- 
ing the length of the salt-water column until the two 
shocks felt equally intense, he had data from which 
a comparison of the resistances of iron and salt 
water could be made. This comparison Cavendish 
gave in a paper published in 177G, without, how- 
ever, giving his method of experiment, which lay 
hidden in the unpublished manuscripts for fully a 
century. His result was that iron conducts 555,555 
times better than saturated solution of salt, a 
result in remarkable agreement with modern 
galvanometer measurements. In comparing resist- 
ances of materials, we must find the resistances of 
portions which have the same length and the same 
crO'S-section. The results given above, connecting 
the measured resistance of a conductor with its 
dimensions, enable us to effect this comparison 
without difficulty. Thus, if r is the resistance of a 
wire of length I, and cross-section s, the quantity 
is 1 1 evidently measures the resistance of a wire of 
| unit length and unit cross-section. If the unit 
length is a centimetre, and the unit area a square 


centimetre, the quantity which measures this resist- 
ance is called the specific resistance of the material. 
The substance which lias the smallest specific 
resistance is the best conductor of electricity. The 
best conductor is silver ; but copper is nearly as 
good. The specific resistance of iron is nearly six 
times that of copper, and that of mercury nearly 
sixty times. 

In Cavendish’s experiment just described, the 
iron wire acted as a shunt in tlie circuit of jar and 
body ; for the resistance of the iron wire was much 
less than the resistance of the body. Hence, the 
discharge through the wire was proportionately 
greater than the discharge through the body. In a 
double-branch circuit the ‘current divides itself into 
two parts, which hy Ohm’s Law must he directly 
as the conductivities of the branches. If we put 
the galvanometer in one of the branches, we may, 
by adjusting the resistance in the other branch, 
vary the current in the galvanometer through a 
very large range, while the total current supplied 
hy the battery remains constant. Let AB he a 
wire of unit resistance, forming part of a circuit ; 
and let the 
points AB he (On 

connected to 

the terminals A — ^x 

of the galvan- / \ \ 

onieter, whose s- ^ — 3 = g — = \ x 

resistance we ( ) 

shall suppose l J 

to he very great V — __ , I ( 1 , 1 1 1 r - A 

compared to 1,11 

the resistance Fig. 22. 

of the wire AB, 

say, 5000 ohms. If i is the current as measured on 
the galvanometer, 5000 i is the electromotive force 
acting along AB ; and this multiplied hy the con- 


ductivity of the double-branch portion lying be- 
tween A and B will give the total current entering 
at A and leaving at B. The conductivities arc 1 
and respectively, so that ziH is the conduc- 
tivity of the whole ; and, hence, 5001 i is the total 
current supplied hy the batteiy. Suppose, now, 
that instead of connecting the galvanometer ter- 
minal with B, we connect it with B', where BB' 
represents another ohm of resistance. Then if «' is 
the current in the galvanometer, we have 5000 i' as 
the electromotive force between A and B'. Tlio 
conductivity of the double-branch portion is now 
£ + nsta. i-e. tWtTS 5 hence, the current supplied 
by the battery is 2501 i'. But in almost all cases 
of importance — except when extremely accurate 
results are wanted — the fourth significant figure 
in any number is negligible. Indeed, very few 
galvanometers can he trusted to measure currents 
to such an extreme of accuracy. Hence, the resist- 
ance of the whole circuit is practically the same so 
far as the possible measurement of current is con- 
cerned — i.e. the currents 5001 i and 2501 f arc 
equal ; and, hence, to the degree of approximation 
stated j'= 27. In ‘short, the galvanometer of high 
resistance used in the way just described, in which 
the main current is shunted through a compara- 
tively small resistance, really measures the electro- 
motive force between the ends of tire shunt. For 
many purposes wo may use such a high-resistance 
galvanometer instead of tire electrometer. 

From what has just been said regarding the 
accuracy to which a galvanometer deflection may 
he read, it is evident that if the comparison of 
resistances depended on the measurement of current, 
it would he impossible to compare resistances to 
any very great degree of accuracy. Tire compari- 
son of resistances may, however, be effected by the 
method known as the Wheatstone bridge, without 
so much as a single measurement of cither electro- 
motive force or current. 
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Consider tlie case represented in fig. 23, in 
which the current from a battery is made to fiow 
along two distinct channels from A to B. Along 
each the potential falls from its value a at A to its 
value b at B. Hence, for any point P in the one 
branch there must be a corresponding point Q in 
the other which has the same potential, ?>, say. 

Let the points P 
and Q be joined to 
the terminals of 
the galvanometer, 
G. Because of 
the equality of the 
potentials at P 
and Q, no current 
will How through 
. the galvanometer, 

■“S' however *strong 

the currents may 
be in APB and AQB. Thus, as no current flows 
between P and Q, the current in AP must be the 
same as the current in PB, and the current in AQ 
must be the same as the current in QB. Hence, 
by Ohm's Law, the resistances of AP and PB must 
be proportional to the electromotive forces acting 
along them — i.e. in the ratio (ci-v)l(v-b). Simi- 
larly the same ratio expresses the ratio of the 
resistances of AQ and QB. Thus the existence of 
no current in the galvanometer circuit — a condition 
which admits of the most delicate of tests — implies 
that the resistances of the four branches AP, AQ, 
PB, QB form a simple proportion, any one forming 
the fourth proportional to the other three properly 
taken. Two equal lengths cut off from a fairly 
uniform wire may be assumed to have approxi- 
mately equal resistances. Let them be the 
branches AP, AQ. Let PB be the standard ohm. 
Then, by adjusting the length QB of a given wire 
till no current flows through the galvanometer, we 
obtain a copy of the ohm, accurate if the resist- 
ances AP and AQ are really equal to each other. 
Suppose, however, that they are not quite equal, 
but that AP/AQ is equal to 1 + w, where w is 
usually a small quantity, and that therefore 
AQ/AP = 1/(1 + w). Let l be the length of wire 
required in QB when the standard ohm is in,PB, so 
as to satisfy the condition of no current in PQ ; 
and let l' be the length of the same wire required 
in PB when the standard ohm is in QB, so as to 
fulfil the same condition. The lengths l and V will 
differ so slightly that we may assume them to be 
accurately proportional to their resistances. If L 
is the length of wire 'whose resistance is accurately 
1 olim, then evidently 

f = L(l + o)) — L r = L(l + w); 
and hence, multiplying we find 
IV = L 2 ; 

or the length of wire whose resistance is 1 ohm is 
the geometric mean between the lengths whose 
resistances balanced the standard ohm in the two 
cases described. This discussion is an illustration 
how, from a first approximation, a second and 
much closer approximation can be obtained. 

To facilitate operations in the measurement of 
resistance, it is expedient to construct a series of 
graded resistances, which are multiples and occa- 
sionally submultiples of the chosen unit of resist- 
ance. We may obtain, in the manner just 
described, any number of copies of the ohm. Then, 
by putting two in series in the one arm of the 
Wheatstone bridge, we can measure off a piece of 
wire having a resistance of 2 ohms ; and so on, step 
by step, we can measure off lengths of suitable wires 
whose resistances will be any imaginable number 
of ohms. Again, by putting in the arms AP, AQ 
very different resistances, say 10 ohms and 1 ohm, 


we can construct resistances of fractions of an ohm 
— e.g. if PB is 1 ohm, QB will be the tenth of an 
ohm. Por such fractional resistances thick wires 
or many strands of thin wires in multiple arc must 
be used. For the higher resistances thin wires are 
convenient. Suppose we have, in this way, con- 
stmcted resistances having the values 1, 2, 3, 4, 10, 
20, 30, 40, 100, 200, 300, 400, 1000, 2000, 3000, 
4000, 10,000, 20,000, 30,000, 40,000 ; then we may 
by proper combination express any integral number 
of ohms from 1 up to 100,000. Thus, the resistance 
7956 is built up of 4000, 3000, 400, 300, 200, 40, 10, 
4, 2. There are several ways in which these twenty 
resistances can be arranged so as to admit of rapid 
combination of any required number. Such an 
arrangement is called a box of resistance coils, or 
simply a resistance box. It is an indispensable 
part of the apparatus of a physical laboratory. 

We have already seen that the passage of an 
electric current means a loss of electric energy. 
What becomes of this energy — i.e. into what other 
form is it transformed — is a question which requires 
to be answered. The answer was fully given by 
Joule of Manchester in a magnificent series of 
experiments on the heating effects of electric 
currents. It was early recognised that the electric 
current and electric discharge had a heating effect 
on the conductor along which the current flowed or 
the discharge took place. As early as 1801, very- 
soon after the discovery of voltaic electricity, 
Wollaston exhibited before the Royal Society the 
glowing of a thin wire joining the poles of a cell. 
To Joule, however, we owe the complete statement 
of the irreversible heating effects of currents. In 
1840 he published the important result that ‘ when 
a current of voltaic electricity is propagated along 
a metallic conductor, the heat evolved in a given 
time is proportional to the resistance of the con- 
ductor multiplied by the square of the electric 
intensity.’ The heat so evolved fully accounts 
for the electric energy lost. Suppose we have an 
electromotive force E driving a current I through a 
resistance R. E is the measure of the work clone 
in transferring unit of electricity along the channel. 
Now I is the amount of electricity transferred in a 
second of time. Hence the product El measures 
the work done per second by the electromotive 
force in driving the current I. But by Ohm’s Law 

El = RI 2 ; 

and this is the very quantity which Joule showed 
appeared as heat in the wire. Here evidently we 
have a thermal method for comparing resistances. 
Set the various conductors in series, so that they 
are traversed by the same current. Then the resist- 
ances are proportional to the heats developed in 
them. To measure the heats so evolved we must 
know the rise of temperature and the thermal 
capacity of each conductor. 

If a very thin wire forms a part of a circuit, it is 
there that we shall best observe the effect of the 
heating. For the heat evolved per unit length of 
any conductor is directly as the resistance— i.e. 
inversely as the cross-section. But, with the circuit 
all of one material, the rise of temperature is 
directlv as the heat evolved and inversely as the 
mass heated ; and the mass per unit length is 
directly as the cross-section. Thus the rise of 
temperature is inversely as the square of the cross- 
section — i.e. inversely as the fourth power of the 
diameter. 

This is the principle of construction of the in- 
candescent electric lamp, now so common a source 
of illumination (see Electjjic Light). A thm fila- 
ment of carbon is made to glow by the passage of a 
powerful current along it. To prevent the ‘ burning 
away of the carbon in air, it is inclosed in a her- 
metically sealed glass vessel quite empty of oxygen. 
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As an example of the magnitude of the Joule 
effect in a conductor of given resistance traversed 
hy a given current, let us take a resistance of 10 
ohms, "along which the electromotive force is equal 
to that of one Daniell cell, then the heat evolved in 
an hour will be about 100 gramme-degree units of 
heat — i.e. an amount of heat capable of raising the 
temperature of 100 grammes of water by 1° centi- 
grade. _ . 

So long as we are dealing with metals or simple 
conductors like carbon, the currents derived from 
the Daniell cells in the circuit do not appreciably 
change in value from the first instant onwards for 
several hours. If the currents are powerful enough, 
there will be slight diminution during the first few 
minutes, due to the heating of the conductors; for 
the resistance of nearly all metals increases with 
rise of temperature. But this effect will not in 
general he appreciable. 

A very ditlerent set of phenomena confronts iis 
when we introduce into the circuit a conductor like 
a solution of sulphuric acid, or of any sulphate, or 
indeed any ordinary chemical compound, either in 
solution or in a state of fusion. Such conductors 
can transmit currents only at the expense of their 
constitution ; or, in the words of Faraday, in them 
‘ the power of transmitting the electricity across 
the substance is dependent upon their capability 
of suffering decomposition.’ Such substances — the 
whole terminology of the subject was introduced in 
1834 by Faraday — are called electrolytes ; the con- 
ductors by which the current enters and ieaves the 
electrolyte, the electrodes; and the whole process 
by which chemical compounds are decomposed by 
means of electric currents is named electrolysis. 

Take, for example, a dilute solution of sulphuric 
acid nearly filling a glass vessel. Dip into this 
electrolyte two platinum strips, some little distance 
apart and not touching. These are the electrodes ; 
and it is important in such an experiment to choose 
as electrodes materials for which the electrolyte 
has no chemical affinity. In this respect platinum 
is, over all, by far the most satisfactory. Now 
connect the one platinum strip 
_ c to one pole of a Daniell cell, 

(~J and the other to one of the 

' j terminals of the galvanometer, 

j j The other terminal of the gal- 

vanometer and the other pole 

of the cell may be connected 

- _|l|l at will, so as to complete the 

b 1 circuit. When in this way 

p. 9 , the circuit is completed, a 

“ ‘ current will be observed flow- 

ing through the gal vanometer; 
but this current will very soon become extremely 
feeble, and, even though it may not altogether 
vanish, will produce no continuous decomposition 
of the fluid. Let now a second Daniell cell be 
added as shown in fig. 24, where B is the batten' 
of two Daniell cells, G is the galvanometer, and 0 
is the electrolyte. Then the galvanometer will 
indicate the existence of a pronounced current, 
which during the first few moments will fall con- 
siderably below its original intensity, but will 
ultimately reach a steady value. At the same 
time small bubbles of gas will appear at the surfaces 
of both electrode'!, and will form steady ascending 
streams in the electrolyte. These products, or 
tons as Faraday called them, mav be collected in 
separate vessels, as shown in fig. 27, where the 
gases accumulate at the top of test-tubes inverted 
over the electrodes, graduallv pushing out the 
liquid which at. first filled these tubes. It will bo 
noticed that the volume of gas given off from the 
one electrode Is twice that given off from the other ; 
so that if the test-tubes arc exactly the same size, 
the one will become quite emptied' of liquid when 


the' other is only half-emptied. The greater volume, 
of gas accumulates over the electrode by which the 
current leaves the electrolyte. When tested, the 
gas which comes off in greater quantity will he 
found to be hydrogen, and the other oxygen. In 
fact we have here separated from one another the 
constituents of water — H„0. We may therefoie 
say that, whatever the intermediate stages of the 
process may be, the final result of passing a current 
through dilute sulphuric acid is to decompose 
water. 

The characteristic points to be noticed here aio 
that one Daniell cell cannot decompose water ; that 
when two or more are used, the current markedly 
falls off in intensity during the first few moments ; 
and that, when the current has become constant, 
steady streams of bubbles of gas ascend through 
the liquid from the surfaces of the electrodes, and 
from them only. These are some of the charac- 
teristics peculiar to electrolytic conduction ; and, 
when present, any one of them is sufficient to 
distinguish an electrolyte from a simple conductor. 
We shall discuss them more fully in order. 

{ 1 ) Exactly as one Daniell cell cannot decompose 
one electrolytic cell of dilute acid, so two Daniell 
cells cannot decompose two electrolytic cells. Take, 
for example, a trough filled with dilute acid, and 
forming with its platinum electrodes one long 
electrolytic cell, C, which is 
traversed by a current from p 

two Daniell cells, B. A dis- r> 

tinctdellection willbe observed — t 

on the galvanometer, G, and — k _ 

the ions will be given off at O c 

the electrodes. Now, let a 

platinum plate, P (shown fib 

dotted in fig. 25), of exactly B 
the breadth of the trough „ 

be inserted somewhere be- ■ Fl S- "• 

| tween the electrodes, and 
pushed down till it comes into close contact 
with the bottom of the cell. ‘ Very soon the current 
will die away, or only a very feeble one will 
remain, which Von Helmholtz has shown to be duo 
to the presence of free gases dissolved in the 
electrolyte. There will, however, be no continuous 
production of ions at the electrodes, even in cases 
in which this feeble current has not been eliminated. 
The reason is simply that by so partitioning an 
electrolytic cell we really make it into two. To 
obtain distinct decomposition in these two cells we 
must use four Daniell cells in series ; and then wo 
should observe the ions given off not only at the 
terminal platinum plates, but on both sides of the 
partition plate. Thus it appears that the process 
of electrolysis is 

not merely a ^ 

question of' cur- s' yt? 

rent, but also a / s' 

question of elec- f s' 

tromotive force. — - — —P -- 

(2) To study ( L 'N. 

more closfcly the >. I \ 

second point, in- \ \\ 

dicated, take \ 

two platinum i 

strips p, q, G N. J 

t horouglil y J 

cleaned by heat- 1 1 j| I y' 

ing in a flame to B I ' 1 

bright redness, Fi g o G. 

dip them into 

the electrolyte, and connect them to the electro- 
meter. The electrodes being both clean, platinum 
wjll have the same contact electromotive force 
with the electrolyte, so that they will he at the 
same potential. Hence the electrometer will show 
zero deflection. Now put the electrolytic cell in 
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circuit 'with the galvanometer and a battery of two 
or more Daniell cells ; and suppose the current to 
flow from p to q through the electrolyte. Then it 
may he observed that, as the current through the 
galvanometer falls off during the first stages, the 
difference of potential between p and q as measured 
on the electrometer increases. If we apply Ohm’s 
Law to the portion between p and q, we see at once 
that the ratio E/I has considerably increased. 
This ratio, which for simple conductors measures 
the resistance, we shall speak of as measuring the 
Impedance. Impedance m fact is a more general 
term, synonymous with, resistance for steady 
currents through metals and simple conductors, 
but including other quite distinguishable properties 
when electrolytes are the conductors, or when the 
current is variable. It should be mentioned that 
during these early changes in current and distribu- 
tion of potential the temperature of the circuit has 
not appreciably altered, so that we are precluded 
from explaining the effect as due to increase of 
resistance in virtue of rise of temperature. 

After the current has become steady, let the 
circuit be broken. The galvanometer needle will 
swing back to zero ; but the electrometer needle 
will swing back only a certain distance, and then 
continue slowly ana more slowly back towards 
zero. Thus, after the current from the battery has 
ceased to flow, the electrodes in the electrolytic 
cell remain at different potentials, and will remain 
so for an indefinite period. This phenomenon is 
called the Polarisation of the Electrodes. From 
being in a state of electrical identity these elec- 
trodes have been brought, simply through the 
agency of a current, into a condition of electrical 
dissimilarity. In other words, the electrolytic cell 
has virtually become a voltaic cell ; the electrodes 
have become poles atdifferent potentials. 

Let now the polarised cell be joined up in circuit 
with the galvanometer — i.e. let a wire be set in 
where the battery at first was. The electrode p 
being at a higher potential than the electrode q, a 
current will flow from p to q through the .galvan- 
ometer, and from q to p through the cell — i.e. in a 
direction contrary to the direction of the current 
which first circulated in the circuit. As this current 
flows, the deflection on the electrometer will rapidly 
fall off, until very soon the potentials of p and q 
will be practically equalised, and the current will 
disappear. Thus although, because of the polarisa- 
tion of the electrodes, the electrolytic cell has at 
first all the virtue of a voltaic cell, this virtue is 
rapidly lost when it is used as a source of current, 
for there is nothing to sustain it. 

In this polarisation of the electrodes we have one 
explanation of the increased impedance of the cell. 
As soon as the current from an external source 
begins to pass through, decomposition begins in the 
electrolyte. The ions accumulate on the platinum 
electrodes, which become coated with oxygen and 
hydrogen gases. They are no longer platinum, 
platinum, dipping in an electrolyte ; but oxygen- 
lscd platinum, hydrogenised platinum, dipping in 
the same. Of these the latter is eminently oxidis- 
able, just as the zinc is in, say, a simple platinum 
zinc voltaic cell. Hence the hydrogenised platinum, 
which is that by which the original current left the 
electrolyte (q in fig. 26), behaves like the zinc in 
an ordinary cell, but behaves like the zinc only so 
long as it Is hydrogenised. When, then, the polar- 
ised electrolytic cell is included in a circuit other- 
wise free of electromotive force, a short-lived current 
will flow at the expense of the electromotive force 
of polarisation, its energy being derived from the 
reunion with their appropriate associates in the 
water molecule of the oxygen and hydrogen cling- 
ing to the platinum electrodes. We may express 
the result very simply in symbols, thus : Let E be 


the electromotive force acting round the circuit, r 
the resistance of the electrolytic cell when there is 
no polarisation, s the resistance of the rest of the 
circuit (galvanometer, battery, and connections). 
Thery if I be the initial value of the current before 
polarisation sets in, we have, by Ohm’s Law, 

I(r + s) = E. 

But at once polarisation begins, and the reversed 
electromotive force due to it more or less quickly 
attains its maximum value e. If J is the final 
value of the current, we have, by Ohm’s Law, 

J [r + s) = E - e, 

in which E and r are supposed to be the same as 
before. Evidently J is less than I. Again, if we 
write the quantity c in the form J k, where k 
measures something of the nature of resistance, we 
may at once transform the equation thus : 

J(k + r + s) = E. 

The quantity (& + r) measures the impedance. 

The unavoidable production of this reversed 
electromotive force due to the polarisation of the 
electrodes is a great hindrance in the way of 
measuring the true resistance of electrolytes. If 
we put an electrolytic cell into one arm of a 
Wheatstone bridge, and operate as we do in the 
case of simple conductors, we should measure the 
impedance, not the resistance. Suppose, however, 
that we have in some thoroughly satisfactory 
manner measured the true resistance, which perhaps 
might be best defined by Joule’s Law in terms 
of the heating effect of a given current in a 
portion of the electrolyte far removed from the 
electrodes, even then we should be in doubt as to 
the true significance of the rest of the so-called 
impedance. We see that the electromotive force 
of polarisation explains a part ; but does it explain 
all ? Its existence depends on the accumulation of 
the ions at the electrodes, and it is quite conceiv- 
able that the existence of such accumulations may 
mean an extra resistance in the true sense of the 
word. 

(3) We pass now to the consideration of the ions 
themselves. As we have seen, the electrolysis of 
dilute sulphuric acid results in the appearance at 
the electrodes of oxygen and hydrogen. The 
oxygen is given off wliere the current enters the 
electrolyte, and the hydrogen is given off where the 
current leaves the electrolyte. A very simple 
experiment will show that the amount of water 
decomposed in a given time is proportional to the 
current as measured on the galvanometer. Suppose, 
for instance, that with two Daniell cells in the 
circuit, the test-tube over the negative electrode in 
the electrolyte fills with hydrogen in 20 minutes. 
Then, if four Daniell cells are put in circuit, and 
the external resistances slightly adjusted so as to 
make the galvanometer indicate double the former 
current, the test-tube will be filled with hydrogen 
in 10 minutes. With six cells, and three times 
the original current, the tube will be filled in 
6$ minutes, and so on. Thus we may compare 
currents by the quantities of a given electrolyte 
which they decompose in a given time. Faraday’s 
voltameter, as shown in fig. 27, is intended for 
this purpose. As compared with a galvanometer, 
the voltameter has the obvious disadvantage that 
it cannot measure a current at once, but only after 
tlie current has been flowing for some time. Hence 
it measures only the average current during this 
time ; so that unless we know' the current to be 
very constant we cannot draw' sure conclusions from 
the indications of the voltameter. Then, again, 
there are other sources of error which must be 
guarded against if anything like accurate results 
are desired. Thus, in Faraday’s voltameter, the 
gases, as they collect in the test-tubes, are at 
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Fig 27. 


somewhat diminished pressures in tlie early stages, 
so that their volumes do not grow quite propor- 
tionately with their-masses. But a greater source of 
error lies in the fact that'all the gas given off does 
not collect in the tubes. Some remains dissolved 
in the fluid, and this 
r% is specially true of the 

y oxygen, which, besides, 

comes off partly in the 
C denser form of ozone ; 

frtpT and some (as the pheno- 

It V \ menon of polarisation 

-- shows) remains clinging 

( to the electrodes. For 

j --- ordinary puiposes, liow- 

ever, the volume of 
hydrogen given off in a 
given tube is a fairly 
jj i accurate measure of the 

jMk'ty/ current effecting the de- 

composition, and may be 
j used for gauging galvan- 

ometers — i.e. for finding 
=- what deflection corre- 

sponds to the chosen unit 
or current. For that pur- 
l ,ose "' e must know how 
1 i fi ‘ ,i» i »•». niuchwateraunitcurrent 

can decompose. Now, 
Fig -7. as proved by Faraday, 

equaleurrents decompose 
equal quantities of a given electrolyte in eqnal times 
— i.e. wherever and whenever one milligramme of 
water is decomposed in one minute by a particular 
current, that current lias a definite absolute value. 
The numerical measure of it will depend of course 
on the particular units of length, time, and mass 
which are adopted as the fundamental units (see 
Units). It is evident, then, that electrolysis gives 
us a means of measuring a current in terms of a 
quantity of matter decomposed. To obtain absolute 
measurements of currents with a galvanometer we 
require to know the magnetic field in which the 
galvanometer needle hangs, and the dimensions and 
arrangement of the coils of wire constituting the 
galvanometer; but for absolute measurements of 
currents by means of electrolysis we have to do 
only with measurements of mass. 

Now, not only is the amount of any electrolyte 
decomposed proportional to the strengtli of current 
used, but the amounts of different electrolytes 
decomposed by the same current have a definite 
numerical relation to one another— a relation which 
Faraday showed to have a most essential connection 
with the known laws of chemical combination. 

Let ns take, for example, three electrolytic cells 
—the first, an ordinary voltameter witli dilute 
sulphuric acid as electrolyte; the second, a V- 
sliaped tube containing fused silver chloride with a 
silver wire for negative electrode and a piece of 
carbon for positive electrode; and the third, a 
solution of sulphate of copper with copper electrodes. 
Lot these electrolytic cells be put in scries, and a 
sufficiently strong current passed through them. 
In the first— the voltameter — oxygen and hydrogen 
will collect ; in the second, chlorine will appear at 
the carbon, and may be collected, while silver will 
be deposited on the silver wire; and in the thiid, 
copper will be deposited on the negative electrode, 
while the positive electrode will gradually dissolve 
away. After the current has llowed ‘for some 
time, measure the amounts of gases collected, and 
the amounts of silver and copper deposited. The 
la«t two are easily measured by simply wei'diin" 
the electrodes before and after the process— the 
increments of mass of the silver and copper which 
acted as the negative electrodes in the silver and 
copper salts respectively giving at once the amounts 


deposited on them. Suppose, for example, that 2 
milligrammes of hydrogen and 16 milligrammes of 
oxvgen have collected in the voltameter; then it 
will be found that 70’S milligrammes of chlorine 
have collected over and on the carbon, 216 milli- 
grammes of silver have been deposited on the 
silver, and 63 milligrammes of copper on the 
copper electrode. Now these numbers measure 
what are called the chemical equivalents of these 
substances— they are proportional to the quantities 
which enter into similar combinations. Thus, in 
hydrochloric acid, for even - 2 grammes of hydrogen 
there are 70'8 grammes of chlorine; in cupric 
chloride, for every 70‘8 grammes of chlorine there 
are 63 grammes of copper ; and so on, light through 
all the related compounds of these substances. See 
Atomic Theory. 

Maxwell has thrown Faraday’s fundamental 
laws of electrolysis into a suggestive form by first 
defining the electro-chemical equivalent of a sub- 
stance as that quantity 1 which is electrolysed by a 
unit of current passing through the substance for a 
unit of time, or, in other words, by the passage of a 
unit of electricity.’ Then the law of electrolysis is 
that ‘the number of electro-chemical equivalents of 
an electrolyte which are decomposed by the passage 
of an electric current during a given time is equal to 
tlie number of units of electricity which are trans- 
ferred by the current in the same time.’ Now 
during electrolysis the products of decomposition 
appear only at the electrodes, and nowhere else. 
Tlie electrolyte consists in fact of two groups of 
components, chemically bound together cverywheie 
throughout the liquid. But the steady appearance 
of the ions at the electrodes shows that the two 
groups of components must he steadily travelling 
in opposite directions through the electrolyte. 
Hence it follows that although these molecular 
groups are chemically bound together everywhere 
throughout the liquid, tlie individual component 
groups aie constantly changing their associates. 
For example, in the case of the electrolysis of fused 
silver chloride any individual silver molecule is 
handed on, so to speak, from chlorine molecule to 
chlorine molecule till it reaches the negative 
electrode and is deposited there. At the same 
time, each individual chlorine molecule passes in 
the other direction from union with one silver 
molecule to union with the next, until finally it 
reaches the positive electrode and becomes free 
— i.e. there is constant dissociation and recom- 
bination going on in tlie substance of the electro- 
lyte. Clausius (1857) supposes that this process is 
going on in tlie liquid at ail times ; but that, when 
an electromotive force acts upon it, a direction of 
motion is given to the component molecules _ in 
their momentarily free condition, so that they drift, 
the one set of components with the electric current, 
the other set against it. The feeblest electromotive 
force is sufficient to compel a certain drift of ion ", 
which we may suppose to he conveying the cuncnt 
of electricity by a kind of convection through the 
liquid. When the ions reach tlie electrodes, they 
no longer find ions of the opposite kind to combine 
with, and begin to accumulate on the electrodes. 
But for this a finite electromotive force is necessary ; 
for with the accumulation of ions on the electrodes 
a reversed electromotive force — tlie so-called electro- 
motive force of polarisation — begins to show itself. 
This grows with the accumulation of the ions tip 
to a certain point; and if the external electro- 
motive force is not greater than tlie electromotive 
force of polarisation so produced, the current will 
cease to flow, or at least be so enfeebled ns to he 
practically useless in causing electrolvsis. 

Tlie ions, as they appear at the electrodes, mnv 
not he the real components of the electrolyte which 
are being urged in opposite direction" through 
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tlie liquid. In the case of fused silver chloride, the 
ions are no doubt these very components ; hut, in 
the case of dilute sulphuric acid, we have no right 
to regard hydrogen and oxygen as the real original 
products of electrolysis, indeed, we know by ex- 
periment that the purer the water the greater its 
resistance ; so that we have every reason to believe 
that absolutely pure water is a non-conductor and 
cannot he electrolysed. Probably the secondary 
actions which in the case of dilute acid transform 
the real original ions into oxygen and hydrogen may 
. he somewhat similar to what is certainly part of 
the action when a solution of sulphate of soda 
is electrolysed. The components of the molecule 
Na.,S0 4 are Na., and SO,, — i.e. sodium and what is 
called sulphion. The sodium molecules drift with 
the current, the sulphion molecules against it. But 
the sodium, when it appears at the negative elec- 
trode, at once acts chemically on the water, forming 
soda, Na-,0, and liberating hydrogen, Ho. Again 
at the positive electrode, the sulphion not being 
able to exist in the free state, breaks up into S0 3 
and 0 ; and then the sulphuric acid is dissolved up 
in the water, and oxygen is given oft'. Thus, again, 
the constituents of water, H„0, appear as the 
ions, exactly as in the case of the dilute acid. 
Here, however, the molecule of the electrolyte is 
not really Na.SOj, hut has so much water united 
with it. Thus there may he a direct decomposition 
of water, as well as of the sulphate of soda. What- 
ever the real process of electrolysis, it is certain 
• that in many cases secondary chemical actions quite 
mask it. These secondary actions do not, however, 
affect the accuracy of the law of electrolysis. What- 
ever be the apparent products of decomposition, 
these, if they can he caught and measured, will 
appear in quantities proportional to their chemical 
equivalents. It is further evident that if one 
electro chemical equivalent of an electrolyte is de- 
composed, it must he decomposed into components 
chemically equivalent to one another and to it. 
Hence it is enough to measure carefully the electro- 
chemical equivalent of one of the ions or products 
of decomposition. By means of a table of chemical 
equivalents we shall then be able to calculate the 
electro-chemical equivalents of given electrolytes. 
So many are the causes, both physical and chemical, 
which tend to disturb the perfect accumulation of 
the ions on or over the electrodes, that the accurate 
experimental determination of the electro-chemical 
equivalent is a matter of great difficulty. Large 
copper electrodes in copper sulphate yield fairly 
good results ; hut the only completely satisfactory 
combination is a particular solution of nitrate of 
silver with pure silver electrodes. The electrolysis 
of this electrolyte by means of a current, whose 
strength should he adjusted to the size of the elec- 
trodes, so as to -give a particular amount of current 
per unit area, is accompanied by an accurate trans- 
ference of so much silver from one electrode to the 
other. In other words, the one electrode loses as 
much as the other gains, a degree of perfection 
which is hardly ever attained in other cases. Recent 
independent determinations by Kolilrausch and 
Rayleigh agree to the fourth significant figure ; so 
that we may safely say that the unit of current 
known as the ampfere will reduce out of a solution 
of nitrate of silver IT 18 milligrammes of silver per 
second. This therefore is the electro-chemical equiv- 
alent of silver. Now in chemical combinations 
216 grammes of silver correspond to IS grammes 
of water and to 65 grammes of zinc. Hence a 
simple calculation gives -0932 milligrammes as the 
electro-chemical equivalent of water, and ‘336 milli- 
grammes as the electro-chemical equivalent of zinc. 

The unit of current which has just been men- 
tioned, the ampere namely, is one-tenth of the 
electro-magnetic unit of current, which may he 
174 


defined in several ways ( see Magnetism ). For our 
present purpose, however, it will he sufficient to 
indicate experimentally what magnitude of current 
the amphre is. If an ampere is passing along a 
conductor of 1 ohm resistance — say, a column of 
mercury 106 centimetres long and 1 square milli- 
metre cross-section — the electromotive force along 
the conductor— i.e. the difference of potential of 
its ends— will he the quantity known as 1 volt ; and 
the volt is such that the electromotive force of a 
Daniell cell is about DOS volts. In connection 
with electric lighting, these units — the volt, the 
ampere, and the ohm — are in universal use. 

Intimately connected with electrolysis is the 
theory of action of the ordinary galvanic or voltaic 
cell. For, whenever such cells are being used for 
the production of electric currents, there is going on 
within them chemical actions essentially electro- 
lytic. Take, for example, the Daniell cell with 


cell is closed, the current flows externally from the 
copper to the zinc, and internally from the zinc 
through the zinc and copper sulphates to the copper. 
The electrolysis of these electrolytes is a necessity, 
with the result that the zinc is gradually dissolved 
away, and copper deposited on the copper electrode. 
The net chemical result is the removal of copper 
from the sulphate and the substitution of an equiv- 
alent of zinc. But this chemical reaction is accom- 
panied by the evolution of heat — i.e. the libera- 
tion of so much energy available for transformations. 
It is this energy' which is the source of the electric 
energy when the replacement of copper by zinc in 
the sulphate is effected in the particular arrange- 
ment known as the Daniell cell. Now, according 
to Thomson’s determinations of lieatsof combination, 
the consumption of 1 gramme of zinc in a Daniell 
cell means the evolution of S053 gramme-degrees, 
that is, .an amount of heat that would raise 8053 
grammes of water 1° C. in temperature. Hence 
the consumption of an electro-chemical equiv- 
alent of zinc — i.e. ’336 milligrammes — means the 
evolution of 2706 gramme-degrees of heat. This 
then is the energy' which is associated with the pro- 
duction of one unit of electricity. To reduce it 
to dymamic units we must multiply by the factor 
4'2 x 10 7 , which is the number of units of energy 
equivalent to the heat required to raise the tem- 
perature of 1 gramme of water 1° C. Thus we 
find 1 74 x 10 8 as the energy' which a Daniell cell 
liberates per second when it produces a current of 
1 amphre. If E is the electromotive force asso- 
ciated with this unit current, then E measures the 
work done per second by' the current ; and assum- 
ing that this is the energy' liberated in the cell, we 
find E = 174 x 10 s electro-magnetic ( C. G. S.) units 
of electromotive force — i.e. 174 volts, according to 
the definition of a volt. This is slightly higher than 
the real value of the electromotive force of a Daniell 
cell, but it is close enough to warrant the conclu- 
sion, first enunciated by' Sir “William Thomson 
(1851), that the electromotive force of any electro- 
chemical apparatus is, in absolute measure, equal 
to the dynamical equivalent of the chemical action 
that takes place during the passage of unit current 
for unit time. There are many cases of galvanic 
combinations for which this principle fails to a 
degree which cannot be even approximately referred 
to errors of experiment. Some other principles, 
either chemical or physical, must be involved. 
There is no question, however, os to the general 
application of the law enunciated by Thomson. 

AVe are now able to see why it is that one Daniell 
cell cannot effect an electrolysis in which the 
constituents of water appear as the ions. It is 
simply' because the heat developed in the forma- 
tion of an equivalent of water by direct union of its 
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constituents is about half as great again as the heat 
evolved in the combustion of an equivalent of zinc 
in a Daniell cell. Hence to decompose an electro- 
chemical equivalent of water requires more energy 
than is supplied by the combustion of an electro- 
chemical equivalent of zinc in the cell. 

The general principle here indicated may be 
stated thus : A current i flowing through a given 
electrolyte decomposes i electro-chemical equiv- 
alents in unit time. But this requires a definite 
amount of work done, which we may write to, 
where c measures the work which must be done 
to decompose one electro-chemical equivalent. 
Hence the energy of the current must be at hast 
ci, or in other ‘words, e measures in absolute 
measure the smallest electromotive force with 
which distinct electrolysis can be effected. 

All the phenomena which accompany simple 
electrolysis are encountered in the action of gal- 
vanic cells. The poles, like the electrodes, become, 
or tend to become, polarised. This is especially 
the case in single fluid cells, in which the apparent 
electromotive force very markedly diminishes dur- 
ing the first few moments of action,^ due to the 
reversed electromotive force of polarisation produced 
by the accumulation of the ions on the poles. In 
the so-called constant elements, such as the Daniell, 
the Bunsen, or the Grove, all of which are double- 
fluid cells, the ion is either of the same nature as 
the pole at which it appears, or is dissolved in the 
fluid so as not to accumulate. By such means the 
electromotive force is kept fairly constant so long 
as the strengths or characters of the solutions do 
not greatly alter. The chief conditions to be ful- 
filled by cells which are to yield strong steady cur- 
rents are (1) small polarisation, (2) a plentiful 
supply of electrolyte, (3) a small resistance. This 
last condition is obtained by using large surfaces 
for the electrodes, which are opposed to each other 
as closely as the arrangements of the cell will 
permit. 

The difficulties of measuring the true resistance 
of electrolytes, and therefore of galvanic cells, have 
already been touched upon. We must here con- 
fine ourselves to the chief results which experiment 
has established. As compared with metallic con- 
ductors, the specific resistance of electrolytes is 
very great. Then, again, rise of temperature dimin- 
ishes the resistance of electrolytes, whereas, except 
for selenium, phosphorus, and carbon, it increases 
the resistance of simple conductors. Finally, in 
the case of solutions in water of such compounds 
as sulphuric acid, nitric acid, sulphates, chlorides, 
nitrates, and so on, there is in general a definite 
solution which conducts better than any other 
solution of the same substance — i.e. a definite 
percentage composition which is associated with a 
minimum specific resistance. In all cases a con- 
dition of infinite resistance is approximated to as 
the solution is taken weaker and weaker; and in 
some instances (sulphuric acid, for example) the 
same condition of infinite resistance is hinted at for 
infinitely strong solutions — i.e. for the pure non- 
hvdrated substance. Kohlrausch, who lias prob- 
ably worked most extensively at this subject, 
speculates upon the necessity of solution or of 
mixture of stable chemical compounds before con- 
duction am take place. In other words, such 
compounds, if absolutely pure, would be non-con- 
ductors. 

We cannot hope to understand the true nnture 
of resistance till we know what an electric current 
really is. The fact that electrolytes obey Ohm’s 
Law as accurately as simple conductors suggests 
that the process of conduction is essentiallv the 
same in hoth, notwithstanding the many differences 
that- exist in the accompanying phenomena. The 
view that an electric current is intermittent— i.e. 


is a succession of distinct discharges at extremely 
short intervals of time, is one which seems to lie 
involved in all the best theories of electrolysis that 
have been elaborated. Maxwell has shown that 
a rapid intermittent charging and discharging can 
give rise to all the effects of a true resistance, 
suppose we have a condenser of capacity C, whose 
plates are, by means of a tuning-fork interrupter, 
alternately brought into contact with the poles of 
a battery and with each other, so that the con- 
denser is charged and discharged n times a second 
If E is the electromotive force of the battery, EC 
is tlie electricity which passes at each discharge. 
Hence in one second EC« units of electricity pass ; 
and this is the current I. Thus 

I = ECn, 

so that C n measures the conductivity. The greater 
n is, the greater the conductivity, the less the 
resistance. Hence, if the electric current is of the 
nature of intermolecular discharge, we see that 
greater closeness of the molecules, being in all 
probability associated with more rapid charging 
and discharging, will give rise to less resistance. 
This would so far explain the much greater resist- 
ance of electrolytes as compared with metallic con- 
ductors. For a very complete statement of this 
view, consult Professor J. J. Thomson’s Applica- 
tions of Dynamics to Physics and Chemistry (1888). 

The hypothesis just given of the intermittent 
character of electric conduction obviously suggests 
that the mode by which electric transference takes 
place in simple conductors, electrolytes, and di- 
electrics is fundamentally the same. In many 
dielectrics the phenomenon of ‘leakage’— the name 
given to the gradual loss in charge of a conductor 
in contact with the dielectric— presents charac- 
teristics very similar to true ohmic conduction. 
Then dry glass, although a very good insulator at 
ordinary temperatures, becomes distinctly conduct- 
ing at temperatures above 200° C. — a fact first 
noticed by Cavendish. Later experiments indicate 
that the conduction of hot glass is electrolytic, the 
electrodes becoming polarised. In the case of 
gUses, electrical discharge seems always to be of 
an intermittent character. A certain electromotive 
force, depending on the shape and size of the elec- 
trodes, on their distance apart, and on the density, 
temperature, and nature of the gas, is necessary 
before discharge takes place. For smaller electro- 
motive forces, the gas, if free from convection 
currents, seems to insulate perfectly. Tim insulat- 
ing power of the gas under given conditions is j 
measured by its dielectric strength, which varies 
au the square of the electric force. The dielectric 
strength increases markedly for very small distances 
between the electrodes, a very remarkable fact 
which may possibly be due to a greater density of 
ghs close to the surfaces of the electrodes. l'»r 
smaller and smaller distances such condensed lovers 
would of course play a more pronounced rOlo. Tins 
explanation agrees with the fact that the dielectric 
strength of gases diminishes as the density is dimin- 
ished. This, however, does not go on indefinitely, 
but it reaches a minimum for a certain low density, 
which lias a different value for each gas, and which 
is also a function of the diameter of the tube m 
which tlie rarefied gas is contained. A pressure 
of 2 or 3 millimetres of mcrcurv gives the density 
for which the dielectric strength of air reaches its 
minimum. Further raiefaction beyond the. pond 
of minimum dielectric strength is accompanied by 
a rapid increase of insulating power, until at length 
it is impossible to make a discharge pass through 
the extremely attenuated gas. It thus appears 
that electricity cannot pass from electrode to elec- 
trode in a perfect vacuum — i.e. a region void ot 
ordinary matter. "Whether this is due to an 
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infinite passage resistance between the electrodes 
and the so-called vacuum, or to the absolute non- 
conducting power of the vacuum, is a point not 
yet settled. Electric discharge through rarefied 
gases is accompanied by very beautiful luminous 
effects, which are often enhanced by the phosphor- 
escence of the glass forming the vacuum tubes. 
These tubes are usually called Geissler tubes, after 
the -first great maker of them (the glass-blower and 
mechanician, Heinrich Geissler, 1814-79). Into 
their many curious properties we cannot here enter. 

The polarisation of the electrodes during elec- 
trolysis has within the last ten years acquired a 
great practical importance in connection with the 
construction of secondary batteries or accumu- 
lators. An accumulator is simply a polarised 
electrolytic cell capable of supplying a steady 
current for a lengthened time. Theoretically of 
course, all polarised electrolytic cells are accumu- 
lators ; but usually the currents they supply are 
short-lived and feeble. It was not till I860 that 
Plante constructed an accumulator which could 
supply a really efficient current. The Plante 
secondary cell is formed by the electrolysis of 
dilute acid with lead electrodes. With sufficiently 
strong currents, the result of the electrolysis is 
that the positive electrode becomes covered with 
peroxide of lead (PbO„), while lead accumulates 
in a spongy form on the negative electrode. When 
the polarisation lias been carried on to a sufficient 
extent, the cell is said to be charged, and it will 
be found to have all the properties of a true gal- 
vanic cell of low resistance and fairly high elec- 
tromotive force (about 2 volts). On being closed, 
it will supply a current sufficient to keep a thin 
wire glowing for several hours. At the same time, 
the peroxide of lead will become reduced to a 
lower oxide, and the spongy lead will be oxidised, 
while the sulphuric acid present gives rise to other 
reactions. During the greater part of the dis- 
charge of the cell, the electromotive force remains 
very constant, and only begins to diminish as the 
depolarisation approaches completion. When the 
charged cell has thus, through use, lost nearly all 
its accumulated electrical energy, it is put into 
circuit with a primary source of current energy and 
re-charged. The modifications of construction intro- 
duced by Faure in 1881 gave a great impulse to 
the development of accumulators as a practical 
source of electrical energy. Instead of using 
merely lead sheets as electrodes, Faure covers 
them first with a layer of minium or red lead. 
With these as electrodes the electrolysis of dilute 
sulphuric acid is effected, the result being, as 
before, the formation of peroxide of lead at the 
positive electrode and spongy lead at the negative 
electrode. What chemical reactions take place as 
the accumulator discharges itself are not fully 
understood. The final result, however, seems to 
be the formation of sulphate of lead on both elec- 
trodes. Re-charging from a prime source restores 
the peroxide of lead and the spongy lead as in the 
first charging. As part of the recent development 
in electric lighting, the efficiency of accumulators 
has been greatly increased ; and they are now 
largely used as the direct source of power. They 
must, of course, be charged and re-charged at 
intervals depending upon the particular rate at 
which they are made to give off their stored-up 
energy. A battery of Bunsen or other cells may 
be used for charging purposes ; but if the wasteful 
voltaic cell had been our only prime source of 
electric energy, the secondary cell could never 
have assumed the practical importance it has. 
It is because we can generate electric energy 
dynamically and economically (see Magnetism ) 
that we find a use for the accumulator, which is 
simply an arrangement for the storage of so much 


electrical energy in a form convenient for future 
purposes. 

Of all the thermal effects produced by currents, 
the Joule Effect is the most conspicuous and by far 
the most important. But there are other thermal 
effects which- are associated with the transference 
of electricity, and which are readily distinguished 
from the Joule effect by what is known as their 
reversible character. Thus the Joule effect always 
means a rise of temperature in the conductor 
whatever the direction of the current through it ; 
whereas these so-called reversible effects mean a 
rise of temperature when the current passes in the 
one direction, and a fall when it passes in the other. 
If at any part of a circuit, in which a current is 
flowing, a fall of temperature is observed, we are 
probably safe in regarding this cooling effect as 
one of these reversible effects. We may test this 
directly by reversing the current ; but occasionally 
the conditions of the experiment may prevent the 
application of this test. Thus, in some cases, a 
galvanic cell, in circuit with a large external resist- 
ance, is found to cool. Since the current due to a 
given galvanic combination must always flow in 
the same direction through the cell, it is impossible 
of course to apply the test of reversal. Other gal- 
vanic cells, again, when similarly joined up with a 
high external resistance, are found to rise in tem- 
perature under conditions in which the true Joule 
effect is inappreciable. Such thermal effects seem 
to be true reversible effects ; and upon them Von 
Helmholtz bases his explanation of the apparent 
failure, in many instances, of Thomson’s dynamical 
theory of the electromotive force of a battery (see 
above). In most cases, the electromotive force is 
smaller than what the chemical reactions imply ; 
but in some it is greater. In the former there is 
intrinsic heating in the cell ; in the latter there is 
cooling — exactly the relations which the principles 
of energy require. For, as in the latter case, if the 
electrical energy generated is greater than the 
chemical energy supplied, it must borrow heat from 
the surrounding substances to make up its surplus 
energy. The further fact that those cells, which 
either heat of cool of themselves, have electro- 
motive forces which vary with temperature, points 
to these being truly reversible thermal effects. An 
electromotive force which grows with temperature 
is associated with a cooling effect in the cell as the 
current is flowing, while an electromotive force 
which diminishes with rise of temperature is associ- 
ated with a heating effect. This must be so ; for 
in all cases of transformations of energy, the final 
effects react so as to resist the changes that lead to 
them. In the present case, if a heating effect co- 
existed with an electromotive force which increased 
with temperature, this heating effect would raise 
the temperature still further, increase the electro- 
motive force still more, and cause a stronger 
current to flow, which in its turn would cause a 
further rise of temperature, and so on indefinitely 
— an obvious contradiction of all experience. Me 
shall find some simple applications of the same 
dynamic principle of reaction in the other reversible 
thermal effects of electric currents. These are 
intimately connected with the whole subject of 
thermo-electricity, which we shall now discuss. 

Thermo-electricity dates from 1821, when Seebeck 
discovered that a current was generated in a circuit 
composed of copper and antimony, when the junc- 
tions were at different temperatures. With a 
sufficiently delicate galvanometer, the same pheno- 
menon may be shown not only with any two 
different metals, but also with the same metal 
in two different conditions. Thus, a stretched, 
twisted, or (if possible) magnetised wire will 
give thermo-electric currents with a piece of the 
same wire which has not been so treated. Slight 
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impurities cause distinct changes in thermo-electric 
properties ; indeed, thermo-electric currents may 
often he obtained in a circuit of two wires, which 
no other physical test can differentiate. The 
fundamental iact of thermo-electricity is that, in a 
circuit built of two or more different conductors, a 
current is in general generated when one junction 
at least differs in temperature from the others. 
For the sake of definiteness, consider a circuit of 

the two metals iron 
and copper, with 
their junctions at 
A and B, and with 
a delicate galvan- 
ometer included for 
the measurement of 
5 current. If A and 
B are at different 
temperatures, acur- 
rent will in general 
be set up in the cir- 
cuit; and for mode- 
rate temperatures 
up to 250° C. or so, 
this current will 
flow from copper to 
iron through the warmer junction, and from iron to 
copper through the colder junction. Now this 
current i must derive its energy, ci, from some 
source ; and the only source that exists is the heat 
which is available in virtue of the unequal distribu- 
tion of temperature. In virtue of thermal conduc- 
tion and radiation, the tendency is towards an 
equalisation of temperature, the warmer junction 
losing heat, and perhaps the colder junction gain- 
ing heat. But if this heat is also being partly 
drawn upon to sustain an electric current, the 
equalisation of temperature will be hastened be- 
cause of this transformation into electric energy. 
Hence, we should expect the thermo-electric current 
to be associated with, at anyrate, a cooling effect 
at the warmer junction. That such an effect 
really does exist was established experimentally in 
1834 by Peltier — hence the name Peltier Effect. 
He showed that beat is absorbed or evolved at the 
junction of two different metals, across which any 
current is made to pass ; and that if the direction 
of this current is the same as that of the thermo- 
electric current that would be produced by heating 
the junction, the effect is absorption of heat — i.e. 
cooling; anil vice versd. Thus, in a copper-iron 
circuit at moderate temperatures, the thermo- 
electric current is associated with a cooling effect 
at the warmer junction, and a heating effect at the 
colder junction. Icilius proved by experiment 
(1833) that the Peltier effect is proportional to the 
strength of the current. It is also known to vary 
with the temperature, sometimes increasing with 
rhe of temperature, sometimes diminishing, accord- 
in" to the particular kinds of metals used. 

The Peltier effect is defined as the heat absorbed 
by the passage of unit of electricity in the proper 
direction across the junction ; or' otherwise, the 
heat absorbed per second by the passage of unit 
current. Let p be the Peltier effect at the warmer 
junction of a thermo-electric circuit, and p' its value 
at the other junction. Assuming that- the Joule 
and Peltier effects arc the only thermal accompani- 
ments of a thermo-electric current i, we find for the 
whole amount of heat absorbed the quantity pi, 
and for tiie whole amount of heat evolved p'i + rp, 
where r is the resistance of the circuit, and where 
the heats- are estimated in dynamic nuits. If we 
suppose these to be the only transformations of 
energy involved, we have at once 

pi — p'i 4- rf- or p - p' = ri. 

In the latter equation, the difference of the Peltier 


effects appears as the electromotive force associated 
with the current ?. From this point of view the 
Peltier effect is to be regarded as an abnipt cbaime 
of potential at the junction of the two metals. It 
must not be confused, however, with the electro- 
motive force of contact discovered by Yolta, com- 
pared with which it is extremely small, and 
treqiiently of opposite sign. 

Thus we may suppose thermo-electric currents to 
be explained in terms of the Peltier effects, regarded 
as electromotive forces at the junctions. But the 
striking phenomenon of thermo-electric inversion, 
discovered by Camming in 1S23, necessitates the 
supposition of other than Peltier effects for a satis- 
factory explanation of thermo-electric currents. 
Take,' for example, the copper-iron circuit, keep 
the one junction B at a steady temperature of, say, 
10° C., and raise, the temperature of the other 
junction A steadily and indefinitely from 10° C. 
to about a dull reel heat. As the temperature of 
A rises, the current setting from copper to iron 
through A will increase to a maximum, then 
decrease to zero, and finally become reversed. The 
temperature at which this maximum current is 
obtained is a definite temperature for a given pair 
of metals, being quite independent of the tempera- 
ture of the other junction. It is called the Neutral 
Point. If the temperature of the one junction is 
as much above the neutral temperature as the 
temperature of the other junction is below it, there 
is no current ; and the mean of these two tempera- 
tures is the neutral temperature. For copper-iron 
the neutral point is about 275° C. ; for zinc-iron, 
about 210° C. ; for cadmium-iron, about 100° C. ; 
and so on. In the majority of cases, the neutral 
point, occurring either above or below ordinary 
ranges of temperature, cannot be easily observed 
directly ; but its position is usually indicated by 
the manner in which the electromotive force is 
found to vary with temperature. Now suppose 
that the one junction A in the copper-iron circuit 
is kept at the neutral temperature (275° say); 
then whatever be the temperature of the other 
junction, whether it is higher or lower than 275°, 


Fig. 20. 

the direction of the current will always, be the 
same — viz. from copper to iron through the junction 
A, Consider the two cases : ( 1 ) B at temperature 
270° ; (2) B at temperature 2S0°. In the first case, 
if the only reversible thermal effects existing arc 
the Peltier effects at the junctions, then there 
must be absorption of heat at A (copper to iron), 
and (if anything) evolution of heat at B (iron to 
copper). Hut in the second case, the same assump- 
tion requires that there must be absorption of heat 
at B (iron to copper), and (if anything) evolution 
of heat at A (copper to iron). Now these two 
statements are incompatible unless there be neither 
absorption nor evolution of heat at A — i.e. unless 
the Peltier effect vanish at the neutral point. But 
this being so, it is at once evident that in the first 
case there is no absorption of beat at all. Ileal is 
evolved at B, and heat is evolved because of the 
Joule effect ; but there is no evidence of any 
absorption of heat to account for the energy ot 
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the current. Hence the original assumption must 
be wrong — i.e. there must be other reversible 
effects in the circuit besides the Peltier effects at 
the junctions. There must be a cooling effect 
either in the copper wire, or in the iron wire, or 
possibly in both. This theoretical conclusion was 
first obtained by Sir William Thomson ( 1851 ), who 
proceeded at once to test it by an appeal to experi- 
ment. It was found that both of these predicted 
effects take place. A current passing from cold to 
hot in copper is associated with an absorption of 
heat; while heat is evolved if the current passes 
front hot to cold. On the other hand, for iron, 
things are just reversed ; cooling is associated with 
the current that flows from hot to cold, and heat- 
ing with the current that flows from cold to hot. 
This reversible thermal effect which accompanies 
the passage of a current in an unequally heated 
conductor is called the Thomson Effect. It is said 
to be positive in copper ; and is therefore negative 
in iron. Cadmium, zinc, silver, gold, nickel 
between the temperatures of 250° C. and 310° C., 
and iron above a dull red heat, have, according to 
Professor Tail’s experiments, their Thomson effects 
also positive. Platinum, palladium, potassium, 
sodium, cobalt, nickel below 200° and above 320°, 
and probably iron again above a bright red heat, 
are examples of metals having negative Thomson 
effects. The Thomson effect has been measured 
directly in a very few cases ; but it may be calcu- 
lated from thermo-electric constants, if Tait’s hypo- 
thesis be true (and recent direct experiments go 
far to verify it) that the Thomson effect is for most 
metals directly as the mean absolute temperature. 
The extraordinary change of sign in the Thomson' 
effect, which Tait discovered to exist both in nickel 
and iron at certain temperatures, is an extremely 
interesting phenomenon, and seems to be connected 
with other properties peculiar to these magnetic 
metals— such as their loss of magnetic suscepti- 
bility and the manner in which their electrical 
resistances change with temperature. 

In comparison with the electromotive forces of 
voltaic cells, the electromotive forces that can be 
obtained with thermo-electric circuits are usually 
very small. Thus copper-iron with one junction 
at 275° C., and the other at 0° C., has an electro- 
motive force of only '0022 volts. The electro- 
motive force of an iron-nickel pair with junctions 
at temperatures 0° C. and 200° C. is '008 volts ; and 
the electromotive force of a bismuth-antimony pair 
with a difference of temperature of 50° C. is about 
•005 volts. Bismuth and antimony are, because 
of their high mutual thermo-electromotive force, 
ordinarily employed in the construction of the 
thermopile, a valuable instrument for indicating 
and measuring small variations of temperature. 

— — - — — It consists of 
c( — ) x. alternate strips 

■has; A of bismuth and 

antimony form- 
^ x J mg a continuous 
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J. — 1 v arranged in com- 

HOT pact form so that 

Fig. 30. the successive 

junctions alter- 
nate, now on this side, now on that side, forming 
two plane faces looking opposite ways. If a source 
of heat is brought opposite to the one face, the 
junctions ending there are heated by radiation, 
while the alternating junctions on the other face 
remain at the temperature of the air. Each pair 
of junctions gives rise to a thermo-electromotive 
force c, and therefore the n pairs to tic. If s is the 
resistance of each pair of strips, and r the resist- 


ance of the galvanometer and connecting wires, 
the current i is given by the equation 

* (»’ + ns) = ne. 

Thus r is always greater the greater n is ; and if, 
as is usually the case, the resistance of the thermo- 
pile (ns) is small compared with the resistance of 
the galvanometer, the current due to the n pairs 
is very nearly n times the current that one pair 
would give. Thus a thermopile of thirty-six pairs 
of junctions will give an electromotive of nearly 
one-tenth of a volt for a difference of temperature 
between the faces of 25° C. 

The Peltier effect between bismuth and anti- 
mony at the ordinary temperature of the air is 
about 3'14 x 10 5 per ampere per second, estimated 
in dynamic units — i.e. about -0075 in gramme- 
degree units of heat. Hence in one minute, a 
current of one ampere passing from antimony to 
bismuth will evolve a quantity of heat sufficient to 
raise a gramme of water nearly half a degree centi- 
grade in temperature. For other ordinary pairs of 
metals, the Peltier effect is considerably smaller 
than that just given. Thus for iron-copper at the 
ordinary temperature of the air, the Peltier effect 
is about one-seventli of its value for bislnuth and 
antimony. 

The Thomson effects are extremely difficult to 
measure directly. We may, however, get an idea 
of their magnitudes by calculating them according 
to Tait’s theory from the thermo-electric constants. 
Suppose, for example, that a current of ten amperes 
is flowing along an iron or copper wire, whose ends 
are at 0° C. and 100° C. Then the amounts of heat 
in gramme-degrees evolved or absorbed per minute 
are, in iron '224, in copper -044. These numbers 
are calculated on the assumption that the Thomson 
effect in lead is nil, an assumption based on the 
direct experiments of Le Koux. 

In recent years an extensive literature bearing on elec- 
tricity has sprung up. Of elementary text-books fitted 
for the use of students, we may mention Fleeming 
Jenkins’ Electricity and Magnetism (Longmans, Green, 
and Co.), specially good in the practical experimental 
part of the subject; Ferguson’s Electricity (W. & K. 
Chambers, new edition by Professor Blyth, 1882), per- 
haps the most consistent of elementary treatises in its 
adherence to the Faraday conception of electric and mag- 
netic action; Cumniing's Theory of Electricity (Macmillan 
& Co., 1876); and Maxwell’s Elementary Treatise on 
Electricity ( Clarendon Press, 1881 ), unfortunately only a 
fragment. Of complete treatises. Maxwell’s Electricity 
and Magnetism ( Clarendon Press, 1873 ; 2d ed. 18S1 ) is 
the great modem classic on the subject. Professor 
Chrystal’s article ‘Electricity’ in the Encyclopedia 
Britannica is an admirable and compact exposition of 
the science up to the date of publication. Wiedemann's 
Die Lchre von der Electricitat (4 vols. 1882-85) is invalu- 
able as a book of reference to any one desirous of know- 
ing what has been done on any electrical subject. 
Mascart and Joubert’s E Electricity ct le Magnclismc (2 
vols. 1882-80), translated into English by Dr Atkinson, 
has many excellent features which give it a place of its 
own amongst other similar works. The development of 
the modem theory of electricity is to be traced chiefly 
through the original writings of Poisson, Ampere, Gauss, 
Joule, Green, Faraday, Thomson, Maxwell, and Helm- 
holtz ; and of these the Experimental Researches of Fara- 
day (3 vols. 1839-44-55) will always hold an altogether 
unique position. 

In the preceding article the aim has been to present 
the science as a unity,' especially in relation to the 
modem doctrine of Energy ; only in this way can justice 
be done to such important subdivisions as Electrolysis 
and Thermo-electricity. It has been found convenient, 
however, to omit the whole of Electro-kinetics and 
Electro-magnetism, as these are in reality best discussed 
under Magnetism. In the presentation of the facts ami 
theories of what is commonly called Frictional Electricity 
or Electrostatics, the conceptions of Faraday, as inter- 
preted and extended l)}' Thomson and Maxwell, have been 
closely followed. In no case has the ordinary two-fluid 
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theory been made explicit use of ; although it is quite 
impossible to escape altogether from its implication in 
the nomenclature which has survived the theory that 
gave it birth. The history of the science will be found 
treated incidentally, as the successive points are taken 
up in order. For convenience of reference, we give an 
epitome of the arrangement of the article. Electrostatics 
takes up nearly the half of the article, and is followed 
by Electro-kinematics, Electrolysis, and Thermo-elec- 
tricity in order, thus : 

Electrification, page 255. 

Electroscope, electrometer, page 256. 

Fundamental experiments, page 256 

Potential'; equipotential surfaces, lines of force, page 25S. 

Capacity; concentric spheres, parallel planes, page 260. 

Absolute measurement of electric quantities, page 262. 

Specific inductive capacity, page 263. 

Instruments for generating electricity, page 263. 

Loss of energy nt discharge, page 264. 

Transference of charge, current, page 204 

Galvanometer, page 265. 

Electromotive lorce, page 266. 

Resistance, Ohm’s Law, page 2G7. 

Joule’s Law, page 260. 

Electrolysis, page 270. 

Energy relations of voltaic cells, page 272. 

Conduction and discharge compared, page 274. 

Secondary batteries, page 275. 

Reversible thermal effects of currents, page 275. 

Thermo-electricity, page 275. 

Electricity, Animal. See Electric Fishes. 

Electricity, Atmospheric. That the atmo- 
sphere, occasionally at least, is in a state of elec- 
trification is readily shown by the well-known 
phenomena of thunder-storms, and that the elec- 
trical conditions found on such occasions are the 
same as. that obtained in any laboratory experi- 
ment with electrical apparatus was proved by 
Franklin in 1752 by his famous kite experiment. 
But since then it has been shown by numerous 
observations that the atmosphere is constantly in 
a state of greater or less electrification ; that it is 
sensibly electrified not only during thunder-storms, 
but also dmingj the prevalence of calm, clear 
weather. The observations made on the electrical 
condition of the atmosphere have mainly been the 
determination of the potential (see Electricity) 
of the earth’s surface at a given time and place, 
or of the .difference between the potential at a point 
in the air and that at the nearest point on the 
earth’s surface. The distinction between these 
two determinations may be made clear by an 
example. If, for instance, a spherical ball be 
placed on the top of a rod of conducting material 
in connection with the earth, and having been 
lifted from that position by an insulated handle 
or carrier, be taken to an electrometer, with 
which to measure its potential, we would get by 
the latter an estimate of the potential of the 
enrth’s surface at the place formerly occupied by 
the rod and ball. If, on the other hand, we 
imagine a conductor placed at a given point in the 
air to become insulated, and then to throw from 
its surface portions of its mass, it would soon be 
reduced in. potential so os to be in electrical equi- 
librium with the surrounding air — i.e. it will 
assume the potential of the air nt the point. By 
afterwards finding the potential of this conductor 
we obtain a. determination of the potential of the 
air at the point, or, what comes to the same thing, 
of the difference between the potential of the earth 
and. that of the air at the given point. 

The first of these methods was employed by 
Delrnann in an extensive series of observations, 
but it has been by the second that more accurate 
observations have recently been made. It is, 
moreover, capable of being Vo adapted that a con- 
tinuous record by means of photography mav be 
obtained. Sir William Thomson, in Ins experi- 
ments in the island of Arran, employed two forms of 
this second mode of experiment, 'in one lie used 
a burning match or spirit flame on the end of a long 


vertical insulated conducting rod ; the products of 
combustion continually carry off electricity so long 
as the potential of tlic rod is different from that of 
the air surrounding the flame. The potential of 
tlie conductor is thus quickly brought to be the 
same as the air at the flame. To the lower end of 
the rod a small portable electrometer is usually 
attached, from the readings of which the difference 
between the potential of the earth and that of the 
air at the flame may be deduced. The other 
method depends on the same principle. It con- 
sists in insulating a can of water which has a long 
tube projecting from the lower part of its side. 
The can is usually placed near to and inside the . 
window of a room, while the projecting tube passes 
through the window. Water is allowed to trickle 
slowly from the end of the. tube at a nozzle, 
usually a few feet from the window-sill. As each 
drop falls it carries with it a small charge of elec- 
tricity, and this goes on until the potential of the 
can is reduced to that of the air at the nozzle of 
the tube; this potential is afterwards found by 
means of tlie electrometer. 

By such means Sir W. Thomson found that 
the difference of potential for a point 9 feet from 
the ground was equivalent to that of from 200 to 
400 Daniell’s cells. This represents a resultant 
force perpendicular to the earth’s surface of from 
about 22 to 44 Daniell’s cells per foot. He also 
found that tlie electrical conditions were subject 
to much variation, due no doubt to tlie motion 
overhead of electrified cloud-masses, at no great 
distance from the ground. But generally in calm 
clear weather the electrometer readings indicated 
a high positive potential, increasing so markedly 
before and during east and north-east winds as to 
be of some value in forecasting the weather. Other 
observations, chiefly in Europe, show that the 
potential of the air reaches two maxima and two 
minima each day, and that the boms of these 
maxima and minima are different for different 
seasons of the year. For instance, at Brussels, the 
two maxima in summer were found to he at S A.M. 
and 9 p.m. ; in winter, at 10 A.M. and 6 r.M. 

As to the causes of atmospheric electricity, many 
theories have been propounded, but most of. them 
assume to begin with either some small initial 
charge of electricity in each vapour particle in a 
cloud, or some charge of electricity more or less 
permanent, on the earth’s surface. We have only 
space to mention one or two of the more notable 
speculations. One which lias held a place for some 
tune past is that in which the evaporation going 
on at the surface of the sea and lakes is made the 
origin of atmospheric electricity — that in the for- 
mation of vapour the particles assume an opposite 
charge to the mass of liquid which- they leave. 
But it has recently been shown that a much 
higher temperature is required for such electrifica- 
tion than that which ordinarily is found in large 
masses of water on the earth’s surface. Again, in 
the condensation of vapour 1ms been sought the 
source of the phenomena ; hut that it should be so 
is difficult to believe, for tlie very reasons which 
make the previous speculation somewhat plausible. 
Some physicists have assumed that the cartli has 
a permanent negative electric charge, and that 
clouds coming in contact with mountains become 
charged. That this may be so in special localities 
is highly probable, yet the original earth’s charge 
is not explained. ‘Sir W. Thomson assumes to 
begin with, that the lower layers of the atmo- 
sphere have a permanent positive charge, which 
is diffused by convection currents into the upper 
layers. Atmospheric electricity has also been . set 
down as the result of the friction of dry air against 
moist, air; or, again, by some to the friction of the 
air in passing over the earth’s surface. But this 
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theory is discredited by the general observation 
that thunder-storms are more frequent in calm than 
in windy weather. 

The true cause of atmospheric electricity has 
therefore not yet been discovered. Bnt if any theory 
can rationally explain a mode by which each small 
vapour particle in a cloud may become electrified, 
even with an excessively small charge, the main 
difficulty would be got over, and the rest would be 
comparatively easy. The potential of each spheri- 
cal particle is directly proportional to the quantity, 
of electricity with which it is charged ; and when 
several spheres unite together to form one sphere, 
the potential of the single sphere is proportional to 
its surface, compared with the smaller particles of 
which it is composed. When it is remembered that 
the number of particles in a drop of water is 
reckoned at many thousands of billions, it is easy 
to conceive how a thunder-cloud may have a very 
high potential, even although the particles may 
originally have had an extremely small charge. 

Meanwhile, it would appear that a widely 
extended ’series of observations on the electrical 
conditions of the atmosphere, together with experi- 
ments on a much larger scale than is usual in a 
laboratory, are necessary requisites before much 
more light can be thrown on the subject. See 
Lightning, Thunder. 

Electricity, Medical. The three forms of 
electricity — Static, Galvanic, and Faradic — are 
employed in medicine. 

(1) Static . — This form has been little used of 
late years, chiefly owing to the inconvenience and 
uncertainty of the apparatus required for its 

S reduction. The old' frictional and even the 

foltz machines were most uncertain in their 
action, and depended for their efficiency on various 
conditions of the atmosphere, &c. The recent 
invention of the Wimshurst machine is increasing 
the interest in the use of static electricity for 
medicinal purposes. This instrument being inde- 
pendent of atmospheric conditions is specially well 
adapted for occasional use. 

(2) Galvanic. — The current derived from the 
galvanic battery is largely employed in medicine. 
As in almost all cases the current requires to 
traverse the skin, the electrical resistance of which 
is high, a battery of a considerable number of 
elements is required to yield sufficient electric 
pressure. The elements usually employed are 
some form of the Leclanche or the bichromate 
element, and batteries containing from 30 to 
50 of tliese are found most convenient. These 
should yield an electric pressure of from 40 to 70 
volts when in good working order. As porta- 
bility is a consideration, the cells are usually made 
small, and as the external resistance is consider- 
able and the circuit closed for a comparatively 
short time, the smallness of the elements is not an 
objection. When, however, the external resistance 
is reduced by special appliances, and the current 
passed for a considerable period, as in the 
electrolysis of tumours, larger elements must be 
used, and those of pint or even quart capacity are 
found convenient. The battery should possess a 
collector by winch the cells may be added to the 
circuit one by one ; and the larger-celled batteries 
should also possess a rheostat, by which the external 
resistance may be varied with perfect gradations so 
ns to avoid the transmission of shocks while the 
current is being increased or diminished. Until 
recently the only measure of the amount of 
electricity employed was the number of cells in 
the circuit. This is obviously an unreliable guide. 
The electromotive force of the cells varies with the 
exhaustion of the fluid and polarisation of the 
plates, and the resistance of the external circuit 
varies with the condition of the skin as to moisture. 


vascularity, and locality, the size, distance between, 
and the polarisation of the electrodes. And as 
the amount of current passing depends on an 
absolute relation between the electromotive force 
and the resistance of the current, neither of which 
under these conditions can be known, this method 
is quite useless. The unit of current strength in 
ordinary electric measurement is the umpire. This 
is, however, much too large a unit for medical 
purposes, and the thousandth part of this, termed 
the milliampire, is employed. Galvanometers 
calibrated in milliamperes are now largely made 
for medical purposes, so that when one of these 
is introduced into the circuit the exact amount 
of current passing at a given time can be 
read directly. As currents varying from 1 to 
300 milliairiperes are now regulariy employed, 
the instrument should be capable of indicating 
between those limits. Further, the instrument 
should be as near as possible aperiodic (dead- 
beat). Such an instrument should therefore 
be included in the circuit whenever it is advis- 
able to estimate the current strength employed. 
Effects can only be compared provided we know 
the amount of current producing them, and this 
can only be determined by the milliampere-ineter. 
The efficiency of the current depends, however, not 
only on its amount, but also on its density. This 
character depends on the diameter of the conductors 
which bring it in contact witli the body. The 
current-density varies inversely as the sectional 
area of the conductor. Thus a current of 200 
tnillianip'eres, conveyed to the body by two con- 
ductor whose terminals are 10 inches in diameter, 
may be borne with little inconvenience and produce 
little appreciable effect, but if one of the con- 
ductors be reduced to, say, 1 inch in diameter 
while the same current is passing, the density of 
the current at the electrode is greatly increased, 
the pain would be intense, and vesication and tissue 
destruction would follow in a very short time. 
Currents of large amount and of great density are 
thus employed in the electrolysis of tumours, &c. 

Well-insulated flexible wires of suitable length 
are employed for conveying the current. These 
terminate in electrodes of various kinds and sizes 
according to the object in view. For ordinary 
purposes (galvanisation of muscle, nerve, &c.) 
discs, plates, or cones of brass or carbon covered 
with flannel or wash-leather are employed. For 
conveyance of large currents large pads of moist 
clay, flannel, sponge, &c., 10 or 12 or more inches 
in diameter, are employed externally, while the 
current is concentrated by a platinum or steel 
needle on the part to be affected. In all cases 
electrodes to be applied to the skin should be 
thoroughly soaked in a solution of salt in warm 
water in order to diminish the resistance of the 
circuit and the pain of the current. 

(3) Faradic . — For the production of the faradic 
current a simple form of induction coil is employed. 
The primary coil of thick wire is wound round a 
tube in which slides a bundle of iron wire. The 
secondary coil of fine wire fits over this. In the 
best forms of instrument the strength of the current 
can be regulated both by the sliding of the iron 
bundle in and out of the primary, and also by the 
sliding of the secondary over, or off and away 
from the primary. Some form of simple magnetic 
interrupter (Neef’s hammer) is connected with the 
instrument, and it is desirable that some means 
should be provided for regulating the rate of 
interruption. It must be borne in mind that at 
each movement of the interrupter two currents are 
generated in the secondary, the one, at the moment 
of making of the primary, in the opposite direction, 
and the other, at the moment of breaking, in the 
same direction as the primary current. The 
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currents from a farad ic machine are thus alternat- 
ing. But further, these differ in strength; the 
breaking current being reinforced by the ‘extra 
stream ’ of the primary, is considerably the stronger. 
The signs + and - sometimes marked on the 
terminals of the secondary, refer only to this 
stronger or breaking current. 

Physiological Effects of the Galvanic Current: (a) 
On Sensory Surfaces. — When a current of from 
10 to Io milliampferes is applied to the skin by 
electrodes of 1 or 2 inches in diameter, a prickling 
followed by a burning sensation is experienced. If 
the current is gradually diminished and the elec- 
trodes removed, the skin will be found to be bright 
red, showing increased vascularity. While the cur- 
rent is being diminished it will be noticed that the 
sensation first disappears under the positive pole, 
and while being increased first appeal's at the nega- 
tive one, thus indicating the greater exciting effect 
of the latter, (b) On Motor Apparatus. — If a large 
sponge electrode be applied to the spine in the dorsal 
region, and a smaller conical one be applied to such 
a muscle as the biceps in the upper arm, it will he 
found that if a current of sufficient strength be 
employed, the muscle will be thrown into con- 
traction at the moment of making and breaking 
the current. The strength of current required to 
produce this effect will depend (1) on the pole 
applied to the muscle; (2) on whether the current 
is made or broken. In a state of health it is found 
that muscular contraction occurs with those con- 
ditions in the following order : ( 1 ) Current closed 
— negative muscle ; (2) current closed — positive on 
muscle; (3) current opened — positive on muscle; 
(4) current opened— negative on muscle. Thus 
the weakest current capable of producing con- 
traction will act when the current is closed 
with the negative on the muscle ( 1 ) ; and stronger 
currents will be required to produce contraction 
under the conditions 2, 3, 4. Or conversely, if a 
muscle contracts with an opening current, the 
negative being on the muscle (4), more and more 
powerful contractions will be obtained by altering 
the conditions with the same current to 3, 2, and 1. 

Electrolytic Effects. — If a broad surface-electrode 
be applied to any part of the body and con- 
nected to. one pole, and the other pole connected 
to a platinum or steel needle inserted into, say, 
a fibroid tumour of the uterus, or applied to any 
mucous surface, and a current of 15 to 250 
milliampferes passed, tissue in contact with the 
electrodes will be decomposed. Owing to the 
extent of the external electrode and small density 
of the current, the result here will be inappre- 
ciable, but it is very obvious at the internal 
one. Thus, if the electrode is positive, the pro- 
ducts of decomposition will be strongly acid in 
reaction (turning litmus red), and the tissue round 
the electrode will be condensed, and contract round 
it. If the internal electrode is now negative, the 
products of decomposition will be strongly alkaline 
in reaction, and the tissue will be rapidly broken 
up, a loose froth v material escaping from the 
electrode, which will move freely in a sinus formed 
by the electrolysis. ■ Tiie negative pole while 
liberating alkaline products has much more marked 
disintegrating intluence than the positive. 

Physiological Effect of Induced Currents: (a) 
On Sensory Apparat us. — When a weak current from 
the secondary is applied to the skin, the sensation 
is that of gentle prickling or tingling. As the 
strength of the current is increased the sensation 
becomes more and more painful, lmt has never the 
burning character of the galvanic current, (b) 
On Motor Apparatus. — If one or both poles are 
applied to a muscle, and a single shock of sufficient 
strength sent, a single muscular contraction will 
be produced. If the shocks arc repeated with 


sufficient slowness, a series of single contractions 
will follow ; but if the rate of transmission is . 
increased, the muscle will be thrown into a state of 
tetanus or continued contraction, the effect of one 
shock not having passed before the next lias 
reached the muscle. 

Diagnostic Uses of Electricity . — Galvanic and 
faradic currents are employed in the diagnosis of 
various nervous and muscular disorders. In 
certain diseases of the spinal cord and the cerebro- 
spinal nerves it is found that the normal pheno- 
mena of muscular contraction are much altered. 
Thus it may be found that a muscle may fail to 
respond to faradic stimuli of any strength, and yet 
continue to respond to interrupted galvanic stimuli; 
and again it may respond to galvanic stimuli in 
an order different to that indicated in a previous 
paragraph as normal to health. These abnormal 
phenomena are termed the * reactions of degenera- 
tion.’ 

Therapeutic Uses of Electricity .— Only the most 
general .indications of these can he given. The 
static form is of value in the treatment-of various 
nervous disorders — e.g. old-standing neuralgia, 
chorea, hemi-anresthesia, hystero-epilepsy, and 
hysteria. Galvanism is used in acute neuralgias, 
such as tic-douloureux, sciatica, &c. ; in atrophy 
of muscle following hemiplegia, diabetes, writers’ 
cramp, &c. ; in spinal irritation, chronic myelitis ; 
in the enlarged and stiffened joints of chronic 
rheumatism and rheumatic arthritis, and in 
lumbago ; in chronic pharyngitis, in glandular 
laryngitis (clergyman’s sore' throat), naso-pharyn- 
geal catarrh, chronic tonsillitis ; and in other diseases 
associated with chronic inflammation and defective 
nutrition. Faradism is employed in general nervous 
exhaustion associated with insomnia, in functional 
disorders of the generative organs, in the acute 
stage of articular rheumatism, giving, great relief 
to the inflamed and painful joints,' in incontinence 
of urine from atony of bladder and sphincter, in 
irritable and painful prostate, in hysterical aphonia, 
neurasthenia, &c. 

Galvanism in Electrolysis . — Nrevi and aneurisms 
are frequently cured by electrolysis of their con- 
tents. Needles insulated to within a quarter of 
an inch of their points are plunged into the 
tumour, and through these the current is passed. 
Coagulation takes place round the needles, and 
forms a nucleus round which further clotting 
occurs, resulting in obliteration of the nrovus, or 
strengthening of the walls and filling of the sac 
in an aneurism. For uterine hemorrhage a current 
of 100 to 230 milliampferes is employed, a thick 
platinum wire carrying the positive current to the 
mucous membrane* of the uterus, a large surface- 
electrode lying on the abdomen. The positive 
current is a powerful luemostatic, and properly 
applied this method checks most cases of hemor- 
rhage. So also fibroid tumours of tlie uterus are 
treated by similar high currents applied in the 
same way. But the disintegrating effect of the 
negative ' pole is preferred either lying in the 
uterine cavity or introduced into the substance of 
the tumour. Various inflammatory conditions 
both outside and inside the uterus are similarly 
treated. All these effects depend { 1 )on the strength 
of tjic current, which is obtained by the use of a 
sufficiently large pressure (30 to 40 cells = 40 or GO 
volts), and a large surface extenml electrode which 
diminishes the resistance of the skin ; (2) on the 
density of the current at the part to be affected, 
which is obtained by the use of an electrode con- 
sisting of a small platinum or steel needle. 

In conclusion, a word may be said regarding the 
much advertised ‘galvanic’ and ‘ magnetic’ belts. 
There is no doubt that galvanic chains, such as 
Pulvermacher’s, arc capalde of giving a -more or 
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less continuous current of electricity, and it may 
be that in some cases their use has been followed 
by benefit. But the irregularity of their action, 
and the impossibility of directing or controlling 
the current, render their use entirely hap-liazard. 
Moreover, very troublesome ulcerations have been 
produced in the skin by prolonged contact of the 
negative pole. On the other hand, there is not the, 
least evidence that the so-called ‘magnetic belts’ 
have any influence whatever on the tissues or 
functions of the body. They consist of pieces of 
watch-spring, or of crinoline steel, more or less 
magnetised, sewn between layers of flannel or 
other material, and adapted to different parts of the 
body. It has never been shown that even powerful 
magnets have any influence on the bodily functions, 
and it cannot be believed that these appliances 
are of any use whatever. Any relief from pain 
which may follow their application is most prob- 
ably due to the heat-conserving property of the 
flannel or other material in which the bits of steel 
are sewn. 

Electric Light. The electric light, like light 
from most other soui-ces, is produced by raising a 
body to a temperature so high that some of the 
radiations it throws out have a wave-length short 
enough to affect the retina. A slightly heated 
body gives radiations of long wave-length only; 
they may be detected, as any radiations may, by 
their heating effect when they fall on an absorbent 
surface, but the eye is not sensitive to them. 
When the body is made hotter the whole energy 
of the radiations increases, but the short waves 
increase in greater proportion than the long waves, 
and when the temperature is sufficiently raised the 
body begins to give out light. So long as the 
source is just hot enough to be luminous the light 
is nearly all red ; as the temperature rises there 
are added more and more of the other colours, of 
shorter wave-length, towards the violet end of the 
spectrum. In the flame of a candle or of a gas-jet 
particles of solid carbon form the luminous source : 
their temperature, which is determined by the con- 
dition that they radiate energy as fast as work is 
done upon them by the process of combustion, is 
so low as to make the red and yellow constituents 
of the light preponderate. A higher temperature 
has the double advantage of giving whiter light, 
and of giving it accompanied by a smaller propor- 
tion of non-luminous infra-red rays, and therefore 
with less expenditure of energy in proportion to 
the amount of light produced. 

One way of heating a body to a high tempera- 
ture is by forcing a strong current of elec- 
tricity to pass through it. The energy expended 
depends on the strength of the current and on the 
electromotive force which is required. to make it 
pass, and this energy takes the form of heat. By 
selecting a conductor which offers considerable 
resistance to the passage of the current, it is 
practicable to produce so much heat in a small 
space that the temperature reached is only limited 
by the melting or volatilising of the heated body. 
In all actual electric lamps carbon is used, first 
and mainly because of its great iufusibility, and 
second, because of its emissive power. Carbon is 
in fact the luminous body in nearly all sources of 
artificial light. 

Arc Lighting . — The earliest means of applying 
the electrical current to the production of light 
was discovered in 1S10 by Sir Humphry Davy, 
who found that when the points of two carbon- 
rods, to which the terminals of a powerful battery 
were connected, were brought into contact and 
then drawn a little way apart, the current con- 
tinued to pass across the gap,- forming what is 
known as the electric arc. The electric arc (fig. 1 ) 
is brilliantly luminous. The points of the carbon- 


rods become highly incandescent, and in addition 
the space between them is filled by a sort of flame, 
or cloud of particles of white-hot- carbon. As the 
temperature of the arc is much higher than that 
of any ordinary flame, its efficiency as a source of 
light is exceptionally great, and it is specially rich 
in highly refrangible 
("or short wave- 
length ) rays. The 
carbon-points being' 
exposed to the air 
gradually burn 
away, and in addi- 
tion to this there is 
a transfer of carbon 
particles across the 
arc from the positive 
to the negative rod, 
which has the effect 
of making the posi- 
tive rod waste about 
twice as fast as the 
negative rod. The 
end of the negative 
rod becomes some- 
what pointed, and 
a crater-like hollow 
forms on the end of 
the positive rod. As 
the points waste 
away the arc 
lengthens, and would 
presently break and 
the current would cease to pass if the rods were not 
pushed nearer together. Should the arc break it 
can be re-established by bringing the rods again 
into contact, and again drawing them a little way 
apart. Arc lamps are devices for holding the 
carbon-rods, so that they are first brought into 
contact and drawn apart, to establish or ‘strike’ 
the arc, and are then ‘ fed ’ together, continuously 
or at short intervals, to prevent the distance 
between the points from growing too long. 

It was not until the development of the Dynamo- 
electric Machine (q.v.) as a means of producing the 
electric current economically on a large scale, that 
the electric light came to be of commercial import- 
ance. Before that, however, various contrivances 
had been devised for automatically striking the arc 
and regulating its length. As early as 1847 a lamp 
was patented by W. E. Staite, in which the carbon- 
rods were set vertically one over the other, the upper 
one being held fixed, while the lower rod was fed 
upwards by the intermittent action of clockwork, 
which came into gear whenever the current across 
the arc became reduced below a certain limit of 
strength through the lengthening of the distance 
between the carbon-points. Similar devices were 
proposed by Foucault and others; but the first 
really successful arc lamp was Scrrin's, patented in 
1857, which has not only itself survived, but bas 
had its main features reproduced in many later 
forms. In 1S58 a lamp designed by Duboscq was 
used to show the electric light, for the first time at 
sea, from the South Foreland Lighthouse, where 
the current to feed the lamp was generated by the 
large magneto-electric macliine of Holmes; and 
this experiment was followed a few years later by 
tlie permanent establishment of electric lighting 
there and at Dungeness and other lighthouses^ 
The invention of the self-exciting dynamo in 1867 
paved the way for the development of electric 
lighting on a commercial scale. The Jablochkoff 
candle ( 1876), in which the arc was formed between 
the ends of a pair of parallel carbon-rods separated 
by a layer of insulating material which was slowly 
consumed as the carbon burned down, did good 
service in accustoming the public to the new illu- 
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minant, and tlie invention of simple and effective 
arc lamps bv Brush and others, brought about its 
wide adoption in 1878-79 for lighting large rooms, 
streets, and spaces out of floors. In the following 
year the future of domestic electric lighting was 
secured by the introduction of the incandescent 
lamp. 

In modem arc lamps, of which there are so many 
forms that it would be impossible even to classify 
them in the space at our disposal, the arc is 
generally struck by the action of the current 
in an electro-magnet or solenoid, which is con- 
nected in series with the carbons, so that when 
the current passes the armature of this magnet is 
attracted, and its motion is caused to separate the 
carbons. This sets the lamp in action, and then, 
as the carbon-points are consumed, the resistance 
to the passage of the current gradually increases. 
If the source of electricity is such as to maintain a 
constant, or nearly constant, difference of potential 
between the terminals of the lamp, the effect will 
be that the current null gradually become reduced. 
On the other hand, if the source is such as to 
maintain a constant or nearly constant current 
through the lamp, the effect will be that the 
difference of potential will increase. Either of 
these effects may be made use of to regulate the 
length of the arc. Generally the carbons ( which 
are round rods formed by making powdered coke 
into a paste and baking it) stand in a vertical 
line, ana the upper one is fixed in a heavy holder, 
which tends to slide down until the points touch. 
But its motion downwards is checked by a clutch 
or brake of some kind, 

| — i—i which allows it to descend 

‘pi U little by little, and only 

| when the length of the 

D arc has become unduly 

+B great. Fig. 2 is a skele- 

-4 ton diagram showing the 

| mechanism of Serrims arc 

A lamp, which was one of 

1 1 the earliest successful 

i forms. Here the upper 

| j carbon-holder. A, has rack 

teeth on it, which gear 
| into the first of a train 

» I of toothed wheels, BC, 

J 1. | so that the train must 

I n -jf i I — p ; ] revolve as the carbon 

T . descends. The last wheel 

( i j — [pj° in the train, C (which 
he :: >r 1 1 „| moves much for a very 

{ ■ ' ) Jl ! ! | small movement of the 

\_j holder), is a star- wheel, 

> i . -x" whose projecting limbs 

7 rc * r . — hit or miss a detent, E, 

JH1 H ULC the position of which is 

r~n — — Qj?. controlled by an electro- 

L— magnet, G, pulling against 

II a spring, F. ’When the arc 

F „ is struck the star-wheel is 

‘ i, ’‘ ‘ locked, so that the upper 

carbon-holder is fixed. 
As the arc lengthens, the current in the controlling 
electro-magnet becomes weakened, and this goes 
on until the detent rises far enough to relea K c the 
star-wheel. The holder. A, then descends until the 
current is again strong enough to make the electro- 
magnet draw the detent down and lock the wheel. 
Here the control depends on variations in the 
strength of flic current passing across the arc, and 
the controlling electro-magnet is in series with 
the carbons (being in fact the mngnet which al=o 
strikes the arc) ; if, however, the lamp were to be 
used with a constant current, the control could 
easily be effected by variations in the difference 
of potential between the carbons. The controlling 


magnet must then form a shunt to the are itself, 
and be set so that when the shunt current in it is 
weak the star- wheel is locked, and when the shunt 
current exceeds a certain limit the detent is raised 
and the star-wheel is released. The lamp shown 
in fig. 2 has this peculiarity, that the descent of 
the upper carbon-holder makes the lower holder 
rise, through half the distance, by means of the 
pulley D, and chain H. The effect is to keep the 
arc burning always at one and the same place, 
the lower carbon being the negative one, which 
consumes half as fast as the other. Lamps with 
this feature are called ‘ focussing ’ lamps, and are 
useful in lanterns where the luminous centre must 
he maintained in the focus of a lens. For ordinary 
uses the focussing arrangement is not necessary, 
and is omitted. 

In many modem lamps the controlling electro- 
magnet is double, consisting of a series and a shunt 
portion, combined in such a way that the holder is 
released, and the carbons are caused to approach 
by either a weakening of the current or an in- 
crease of the potential, or both. Such lamps mav 
be used either with constant current or witli 
constant potential. 

In place of the train of wheels in Senin's lamp, 
a single brake-wheel has been used, turned by a 
lack on the upper carbon-holder, and stopped or 
checked by a brake-lever which is pressed against 
or withdrawn from its circumference by the con- 
trolling electro-magnet. Some very successful 
modem lamps, such as those of Brush and Tliom- 
son-Houston, use a still simpler device. The 
upper carbon-holder slides through a loose collar 
or ring, which can be tilted by the controlling 
magnet, so that it clutches the holder. When 
the current falls or the potential rises this clutch 
collar is untilted, so that the holder slips through 
it and shortens the arc. A dash pot is employed 
to prevent the fall of the holder from being too 
rapid. 

When a number of arc lamps are to he used 
together they are generally connected in series ; 
a constant current is sent through the group, and 
the control of the carbons is effected by. shunt 
electro-magnets, taking advantage of variations 
in the difference of potential between the carbons. 
To prevent tlie whole group from being extin- 
guished should the feeding mechanism in any one 
lamp fail to act, a device is added, by which any 
lamp that fails is short-circuited — i.e. the current 
passes through it by another path. They may, 
however, he grouped in parallel, if the control is 
arranged to depend on variations in the strength 
of the current. Parallel grouping is usual when 
the lamps arc to he served with alternating electric 
currents. 

The rate at which energy is expended in the 
electric arc is measured by the product of the 
current and the electromotive force required to 
maintain it passing across the gap. If the current 
he measured in amperes and the electromotive 
force in volts, their product gives the rate of ex- 
penditure of energy in watts, and may he reduced 
to horse-power by' dividing by 740. It is. found 
that the electiomotive force between tlie points is 
nearly constant whether much or little curient is 
passing, which shows that tlie opposition to the 
passage of the electric current across the gap b 
different in kind from the resistance of an ordinary 
conductor. However short the arc he it requires 
an electromotive force of from 30 to 40 volts to 
maintain it ; when the arc is lengthened the 
electromotive foice necessary to keep up the same 
current is increased, hut not in proportion to 
the length. It is not found practicable to main- 
tain the are with le^s than a certain strength 
of cun cut. Hence the power consumed in an arc 
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lamp is necessarily considerable, and the lamp 
can oe employed to advantage only where a large 
amount of light will be serviceable. The arc 
lamps which are most extensively used take from 
three-quarters to one horse-power, and have an 
illuminating effect equivalent to something like 
1000 candles. It is impossible to speak with any 
precision of the candle power of an arc lamp, 
because its light differs enormously in colour from 
that of a standard candle. A comparison of the 
blue rays of the arc with the blue rays of the 
candle will give a figure nearly three times more 
favourable to the arc than if the comparison be 
made between the red rays. 

Incandescent Lighting . — In early attempts to 
produce light by the incandescence of a heated 
conductor, wire of platinum and of other refractory 
metals was employed ; but these become melted 
or disintegrated at too low a temperature to let 
them serve as efficient sources of light. Carbon 
rods also had been used, but the matter was not 
brought to a practical issue till 1879, when Mr 
Edison (and, almost at the same time, Mr Swan) 
made lamps in which tlie incandescent conductor 
was a fine thread or filament of carbon, inclosed in 
a glass globe, from which the air was exhausted as 
completely as possible. The filament was originally 
formed by carbonising a thread of paper, cotton, 
bamboo, or other vegetable fibre : it is now more 
usually made by forcing a semi-fluid preparation 
of cellulose through a die, bending and (hying the 
thread, and heating it to a very high temperature, 
surrounded with plumbago, in a crucible. The ends 
of the filament are attached to short conducting 
wires of platinum, which are sealed into the globe. 
By making the filament longer or shorter, thicker 
or thinner, the lamp is adapted to be used with 
more or less electromotive force, and to give more 
or less light. The lamp has a limited life, for the 
filament undergoes a slow process of disintegra- 
tion, which finally breaks it. As in the case of 
an arc lamp the power consumed is measured by 
the product of the current and the electromotive 
force or difference of potential between the 
terminal. In ordinary use incandescent lamps 
consume from three to four watts per candle of 
light, and last for some 1500 hours. One may 
force them to a higher efficiency by increasing 
the electromotive force, so that the temperature 
of the filament is further raised, and the light is 
much increased with the expenditure of but little 
additional power. But this shortens the life of 
the lamp, and tends- also to make a deposit of 
carbon particles form on the inside of the glass. 
The temperature of the filament is in no case so 
high as that of the electric arc ; hence incandescent 
lighting is less efficient than arc lighting as regards 
the proportion of light to power, and the colour of 
the light is more yellow. But in point of steadi- 
ness and pleasantness, facility for distributing 
light, and convenience in placing and manage- 
ment, incandescent lamps have many claims to be 
preferred for indoor use. 

An interesting part of the manufacture of lamps 
is the process of ‘flashing’ invented by Messrs 
Sawyer and Mann, which means the electric heat- 
ing of the filament for a short time in sl hydro- 
carbon atmosphere. The high temperature of the 
filament causes the dissociation of the- gas in 
contact with it, and the carbon of the dissociated 
gas is deposited on the filament. This forms a 
convenient means of adjusting its thickness and 
resistance ; it also tends to make the filament more 
uniform, for the process of dissociation and. deposit 
goes on most actively at those places which are 
thinnest to begin with, and therefore hottest. 
Incandescent lamps work well with either continu- 
ous or alternating currents. They are now made 


of all sizes, from the miniature lamps of one candle 
power or less which are employed in surgery", up to 
two or three thousand candle power. "When a 
number of them are used together they are almost 
always "rouped in parallel. In the electric light- 
ing of a house, for instance, positive and negative 
main conductors, consisting of insulated copper 
wire, are led from the dynamo, and to these the 
positive and negative branches are respectively 
connected, whose ramifications extend to every 
room. Wherever a lamp is to be placed a positive 
and a negative leading wire must come, and each 
lamp forms as it were a bridge between the positive 
and the negative side of the system. The difference 
of potential is nearly the same for all ; it is a little 
less in the case of the more distant lamps, because a 
certain fall in the difference of potential is incurred 
through the resistance which the leading wires 
themselves offer to the passage of the current. 
This loss has to be kept within reasonable limits 
by making the sectional area of the leading wires 
great enough, and no serious difficulty is experi- 
enced in doing this when the lamps all lie within 
a few hundred feet of the source. But the 
difficulty becomes serious when distribution is 
attempted on a large scale. Not only is the 
loss of energy in the conductors then a large part 
of the whole energy supplied, but it may give 
rise to wider variations m the potential than can 
be tolerated. If the number of lamps in use in any 
district were nearly constant, so that a nearly con- 
stant current would flow through the mains lead- 
ing to that district, it would be easy to allow for 
the fall of potential in those mains. But this fall 
is itself a variable quantity, depending on amount 
of the local demand ; and to keep the potential 
sufficient!}" constant requires mains of large size, 
the cost of which becomes prohibitory when the 
area of distribution is much extended. 

In such cases it is necessary to resort to other 
methods of distribution than by a simple system of 
parallel mains and branches. A sufficient number 
of sub-centres may be taken over the area to be 
lighted, and each of these made the starting-point 
of a system of parallel conductors, the sub-centres 
themselves being fed from the central source, 
through independent mains, with currents which 
are regulated to produce the necessary potential at 
each sub-centre. Even then, however, if the sub- 
centres are widely distant from the source the loss 
of energy in the mains will be serious. In dis- 
tribution over a large area there is an obvious 
advantage in very high potential, for the same 
amount of electrical energy is then conveyed by a 
smaller volume of current, and consequently with 
less loss in the conductors. This advantage may he 
secured if we convey the electric energy to sub- 
centres in the form of small currents at a high 
potential, and convert it there into low-potential 
currents suitable for domestic use. Two plans of 
doing this have been put in practice— one, by 
means of storage batteries, is suitable for continu- 
ous currents ; the other, by means of transformers, 
is suitable for alternating currents. 

Storage Batteries are cells consisting of large 
sheets or grids of lead, superficially coated with 
oxide, which are immersed in dilute sulphuric-acid, 
and are polarised by the passage of the current. 
Peroxide of lead is formed on the positive plates, 
and spongy metallic lead on the negative. After 
being charged by the passage of the current the 
cells will act for a time as electric generators, 
giving a current in the opposite direction until the 
plates again become inactive, when they may be 
again charged. The electric energy given ont when 
the cells are discharging is somewhat less, but 
need not, if the cells arc slowly charged, be very 
much less than the energy expended in charging 
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them. Each cell has an electromotive force of 
about two volts, and its internal resistance is 
made low by grouping a number of pairs of 
plates in parallel within a single cell ( fig. 3). 

When such cells are 
used to convert an 
electrical supply from 
high to low potential, 
they are grouped in 
series wliile they are 
being charged, and the 
groups are then broken 
up into sections which 
may be discharged sep- 
arately or connected 
in parallel for dis- 
charge. Apart from 
this use of storage 
batteries in electric 
lighting, they form a 
most valuable, but un- 
fortunately very costly 
adjunct in domestic 
and other installations 
for steadying the elec- 
tromotive force of the 
supply when used as a shunt across the terminals 
of the dynamo, and for storing electricity for use 
during intervals when the dynamo is not run- 
ning. Small storage batteries have been success- 
fully employed as a means of providing portable 
electric lamps for use in houses, carriages, and 
especially in mines. The miner’s lamp is a small 
storage battery weighing a few pounds, and is 
inclosed in a watertight case no bigger than an 
ordinary lantern, in the front of which is fitted a 
small incandescent lamp protected by a stout glass 
cover. Primary batteries have also been used, in 
place of storage batteries, to supply electricity to 
portable lamps. 

Transformers are induction coils, consisting of a 
core of soft iron on which two coils of insulated 
copper-wire are wound. When alternating currents 
are made to pass through one of these, called the 
primary eoil, they produce corresponding periodic 
alternations of magnetism in the iron, and induce 
alternating currents of corresponding period in the 
other or secondary coil. The effect of the iron is 
to increase the coefficient of mutual induction 
between the two coils. When the number of wind- 
ings in the secondary coil is small compared with 
the number of windings in the primary coil, the 
electromotive force induced in it is correspondingly 
smaller than the electromotive force impressed 
upon the primary ; and this is taken advantage of in 
practice m the conversion of a high-potential into 
a low-potential supply for electric lighting. In 
order that the iron core should have as much 
magnetic- susceptibility as possible, it is made in 
the shape of a ring or some other closed (polelcss) 
magnetic circuit, and to prevent waste or energy 
by the induction of currents in the substance of the 
iron, the core is laminated by being built up of thin 
plates or of wire. Even then, however, there is 
some waste of energy in the core on account of 
"bat is called magnetic hysteresis in the periodic 
changes of magnetism it undergoes, and some 
further waste occurs through the heating of both 
the primary and secondary coils in consequence of 
the resistance they olfer to the conduction of the 
currents. Notwithstanding these sources of lo=s 
the efficiency of a transformer working under 
favourable conditions is very high, as much as 
00 and even 05 per cent, of the energy expended in 
the primary coil being given off in the converted 
currents from the secondary. In practice the 
direction of the current is reversed about 100 or 
200 times per second. 


Distribution of electricity for the purpose of 
lighting by means of transformers, high potential 
being used' in the conveyance of the currents from 
the distant source, with conversion to low potential 
before use, lias been effected on a fairly large scale 
in many places, especially in America, where the 
system lias later taken practical shape in the hands 
of Mr Westingliouse. In London the same method 
has been successfully employed for some years over 
a pretty wide area by the Grosvenor Gallery 
Company, and now (1SS9) preparations are far 
advanced for its being applied on a hitherto 
unprecedented scale by the Electric Supply Cor- 
poration, from whose central station at Deptford 
alternating currents are to be conveyed to all parts 
of London at a potential of 10,000 volts, to he 
reduced to 100 volts or so by two successive con- 
versions in transformers before they reach the 
lamps of the consumers. 

Among the minor adjuncts in electric lighting, 
an important part in guarding against possible risk 
of fire is played by the ‘cut-outs,’ whose function 
is to interrupt the current in any main or branch 
conductor should it ever exceed a safe strength — 
as might happen in the event of an accidental 
cross-connection or short-circuit being formed 
between tlie wires. The usual form of cut-out is 
a safety fuse, consisting of a short piece of foil or 
wire made of lead or of some fusible alloy which 
any dangerous excess of current will melt, and so 
interrupt the current, in that portion of the system 
which is guarded by the cut-out, before any damage 
is done. Cut-outs are generally put at the junction 
of branch with main wires, as well as in the mains 
themselves. Where the amount of current to ho 
passed is large, an electro-magnetic cut-out is often 
preferred to a fuse. 

Numerous forms of meter have been devised for 
measuring and recording the quantity of electricity 
supplied to consumers, some suited for continuous 
currents only, and others for alternating as well as 
continuous currents. Space does not admit of any 
description of the ingenious meters invented by 
Ferranti, Aron, and others. In Edison’s meter for 
continuous currents, which lias done good service 
in central station lighting on the parallel system in 
New York, the amount of electricity which passes 
is measured by the deposit of metal in an electro- 
lytic cell. In Forbes’s meter, which acts equally 
well with continuous or alternating currents, the 
current heats a small coil of wire so that a stream 
of warm air rises from it ; this is made to turn 
a little windmill, whose number of revolutions is 
registered, and is found to be a good index of the 
amount of current which has passed. 

References . — The literature of electric lighting consists 
mainly of papers published in the scientific and technical 
journals, for tlie most part since 1878. In the articlo 
Dynamo-electric Machines (q.v.) reference has already 
been made to Professor S. P. Thompson’s treatise on 
Dynamo-electric Machinery. A lecture by the same 
author ( Journal of the Society of Arts, March 1889) gives 
a comprehensive account of various types of arc lamps. 
Much descriptive and historical matter regarding dynamos 
and arc lamps will be found in Electric Illumination, by 
J. Dredge. Deference should also be made to papere 1>3J 
■T. Hopkinson, ‘On some Points in Electric Lighting, 
Inst. Civ. Eng. Lectures (1SS3); ‘On Transformers, 
1‘roc. Royal Society (18S7); by G. lvapp, ‘On Trans- 
formers,' Proc. Soc. of Telegraph. Engineers (1888), anu 
‘ On Alternate Current Machinery,’ Min. Proc. Inst. 
Civ. Engineers (1889); by G. Forbes, ‘On the Distri- 
bution of Electricity,’ and ‘On Electric Meters,’ Journal 
of the Society of Arts (18S5, 1880, and 1889). 

Electric Railway. The proposal that elec- 
tricity should furnish motive power on railways is 
nearly as old as the railway-system itself. * n 
18.37, when it was still doubted whether steam 
locomotives would come into general use, an 
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experiment in electric traction was made by Robert 
Davidson, who propelled a car on the Edinburgh 
•and Glasgow Railway bv an electro-magnetic 
engine, with a galvanic . battery to supply the 
current. But the cost of producing electricity on 
a large scale by means of a battery is so great as 
to make sucli a method of locomotion impracti- 
cable, however perfectly the electric energy may 
afterwards be converted into mechanical' work. 
And the electro-magnetic motor of those days was 
an extremely inefficient machine, which did not 
succeed in utilising more than a small fraction of 
the electric power supplied to it. The matter con- 
sequently fell into . complete abeyance, and was 
not revived until engineers had at their command 
a much cheaper mode of producing electric energy, 
and a much more efficient mode of turning it to 
mechanical account. This came about with the 
introduction of the Dynamo-electric Machine ( q.v.), 
which gave a cheap means of converting work done 
by a steam-engine or any other prime mover into 
the electrical form, and with the recognition that 
the operation of the dynamo was reversible — that 
it would serve as a motor, to do mechanical work 
by the agency of the electric current. Hence it 
became practicable to work a railway electrically, 
by having at one station a dynamo to produce the 
current, driven by a steam-engine, turbine, or any 
other source of power, and by using this current 
to drive another dynamo, as a motor, upon the 
train, electrical connection between the train and 
the source of supply being maintained by means of 
conductors with which the train should be kept in 
contact throughout its course. 

This was first demonstrated on a practical scale 
at the Berlin Exhibition of 1879, by Werner 
Siemens, who made and worked with complete 
success a line 219 yards long, on which three car- 
riages, carrying twenty people, ran at a speed of 
about 7 miles an hour, by means of the current 
from a fixed dynamo, which was driven by a steam- 
engine. The current reached the car through a 
special conducting rail placed between the wheel- 
rails, and insulated from the ground by blocks of 
wood. The motor on the car took the current from 
this rail by the rubbing contact of copper brushes, 
and the circuit was completed through the car 
wheels and the ordinary rails. In 1881 a permanent 
electric tramway, li mile long, was established at 
Lichterfelde (Berlin), where a still simpler plan 
of conducting the current was employed : the two 
ordinary rails, insulated from the ground and from 
one another by wooden sleepers, formed the two 
conductors. Soon after that a number of electric 
tramways or railways were constructed in various 
parts of Europe, and a still greater number in the 
United States, where, at the end of 1888, there 
were nearly 150 miles at work : one of these lines 
(at Montgomery, Alabama) is as much as 11 miles 
in length. 

The plan of using the rails themselves as the 
only conductors is obviously impracticable, except 
on very short lines and in special circumstances, 
on account of the difficulty of maintaining good 
insulation. In some of the most important exist- 
ing lines a special stiff conducting rail is used, 
raised from the ground on insulating supports. 
The Portrusli and Bushmills Railway in Ireland 
(opened in 1883) is an instance in point. There 
the line is 6 miles long, the dynamos that supply 
the current are placed at a station about a mile 
from it, and are driven by water-power. The same 
plan is followed at the Bessbrook and Newry Rail- 
way (1S85), where passenger-cars, on which the 
motors are placed, serve as locomotives to drag a 
train of goods- wagons. The trains nin at a speed 
of about 10 miles an hour, and the expenses of 
working are from 3d. to Id. per train-mile. A 


stiff conductor, set alongside of the rails, is also 
used for electric traction on some portions of 
the New York elevated railroads. In a few 
cases the conducting rail is put in a trench 
underground — an arrangement which allows this 
system to be applied to city tram-lines. But 
in by far the greater number of electrical rail- 
ways or tramways, especially in America, the 
conductor is a wire carried on posts overhead, 
either immediately above the cars or along- 
side of them. In many instances the current is 
taken from the overhead conductor by means of a 
little carriage running on it, and drawn along by 
the car. An extremely simple overhead system 
has been suggested by Dr Hopkinson, in which the 
conductor is a wire, or strand of wires, supported 
by means of posts, so that it hangs slack over the 
line, at such a height that a metal rod, fixed oh 
the top of the car, rubs against it. There are two 
rods — one near the front of the car and the other 
near the back — and these keep up continuity of 
contact as the car passes under the supports, from 
one to another of the slack spans in which the 
conductor hangs. 

When there are several motor ears running on 
an electric railway at the same time, they are 
commonly arranged in electrical ‘ parallel ’ — that 
is to say, the motor of every train forms a cross 
connection between a single pair of positive and 
negative conducting mains. If, however, the line 
be divided into a sufficient number of short sec- 
tions, it is possible to ran the trains in electrical 
‘series,’ each train spanning a gap in an otherwise 
continuous conductor, and the same current pass- 
ing through all in succession. This plan, which 
has the advantage of requiring a smaller volume 
of current ( but at a correspondingly greater poten- 
tial), was patented by Fleeming Jenkin in 1882. 
It is used on an electric tramway which was opened 
at Northfleet in 1889, where the insulated sections 
of the conductor are carried in a trough under- 
ground. 

All the arrangements for electric traction that 
have been referred to above are conductor systems. 
Energy is continuously passing to the car through 
the conductor which maintains connection between 
the distant dynamo and the motor on the car, and 
any break of continuity in the conductor, or any 
failure on the part of the car to make contact with 
it, deprives the car instantly of locomotive power. 
The introduction of storage batteries (see Electric 
Light) has made a very important alternative 
method of electric traction practicable — viz. the 
storage system, in which each car or train is self- 
contained as regards power. In this system there 
are no conductors along the line, but each loco- 
motive is furnished with a set of storage cells, which 
are charged from time to time by means of a station 
dynamo, and carry enough energy' to last during 
the trip. The storage system has been put in 
practice at Antwerp, Hamburg, Brussels, New 
York, London, and elsewhere, in some cases by' 
placing the cells under the seats of the car, in 
others by using a separate locomotive car to 
cany them and the motor. For city tram-lines its 
advantages are obvious : it makes each car inde- 
pendent, it causes no obstruction of the street by 
troughs or posts to cany conductors, and it allows 
existing lines to be utilised for electric traction 
without change. Its chief drawbacks are the dead- 
weight of the batteries and the cost of renewing 
tiiese when they are worn out or injured by the 
rather rough treatment they receive on the road. 
In conductor and storage systems alike there is a 
considerable loss of energy in the successive trans- 
formations, amounting generally' to 40 or 50 per 
cent. On short lines this waste should be less 
when conductors are used ; but on long lines the 
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loss which is caused by the resistance of the con- 
ductors may he greater than the loss which the 
charging and discharging of a batten' entails. 

An important feature in conductor methods of 
electric traction is the possibility they afford of 
applying an absolute automatic block system, so as 
to make it impossible for trains to overtake one 
another, without any control being exercised from 
the trains themselves. When the line is divided 
into sections, it is possible to arrange matters so 
that the presence of a train on one section has the 
effect of cutting off the supply of electric energy to 
the section behind, and thus a train entering the 
latter finds itself unable to proceed, until the train 
in front has advanced to the section beyond. .A 
number of plans by which this idea may be earned 
out have been invented by Fleeming Jenkin and 
by Ayrton and Perry. Fleeming Jenkin, too, it 
was who proposed the word Telpherage, as a dis- 
tinctive name for electric traction developed on 
these lines. In one of his systems of telpherage, 
suitable for transporting minerals or goods in small 
parcels and at a low speed, the line consists of a 
series of short spans of steel' came, supported’ over- 
head upon stout posts, at a distance of some 70 feet 
apart. The train is a number of light cars, which 
hang from the line ; they are free to swing, and 
are spaced and connected together by light coupling 
rods. A telpher line of this construction, about a 
mile long, was erected in 1885 at Glynde, in Sussex. 
The trains carry cement clay in small skeps or 
buckets, and travel at a walking pace without 
driver or guard. 

Electric Telegraph. See Telegraph. 
Electric Welding. See Welding. 

Electro-biology is a term used both of Animal 
Electricity, discussed at Electric Fishes, and of 
Mesmerism, or a phase of Animal Magnetism ( q. v. ). 

Electrolysis. See Electricity. 
Elcctro-inagnctism. See Magnetism. 

Electro-nietalliirgy is the art of depositing, 
electro-cheriiically, a coating of metal on a surface 
prepared to receive it. It may be divided into two 
great divisions — electrotype and electroplating, gild- 
ing, &c., the former including all cases where the 
coating of metal has to be removed from the surface 
on which it is deposited, and the latter all cases 
whero the coating remains permanently fixed. 
Gold, platinum, silver, copper, zinc, tin, lead, 
cobalt, nickel,. can be deposited electrolytically. 

Electrotype is the art of copying printing type, 
woodcuts, seals, medals, engraved plates, orna- 
ments, &c. by means of the galvanic current in 
metal, more especially copper. Suppose we wish 
to copy a seal in copper; an impression of it is 
first taken in gutta-percha, sealing-wax, fusible 
metal, or other substance which takes, when 
heated, a sharp impression. While the impression 
—say, in gutta-percha — is still soft, we insert a 
wire into the side of it. As gutta-percha is 
not a conductor of electricity, it is necessary to 
make the side on which the impression is taken 
conducting ; this is done by brushing it over with 
plumbago by a camel-hair brush. The wire is next 
attached to the zinc pole of a weakly charged 
Daniell’s cell, and a copper plate is attached by a 
wire to the copper pole of the cell; or, as is now 
usual, the current required is supplied by Dynamo- 
electric Machines (q.v.). When the impression 
and the copper plate are dipped into a strong solu- 
tion of the sulphate of copper, they act as the - and 
+ electrodes. The copper of the solution begins to 
deposit itself on the impression, first at the black- 
leaded surface in the vicinity of the connecting wire, 
then it gradually creeps over the whole conducting 
surface. After a day or two on the old method- 


after a few hours when the magneto-electric is used 
--the impression is taken out; and the copper 
deposited on it, which has now formed a tolerably 
strong plate, can be easily removed by inserting the 
Point of a knife between the impression and the 
edge of the plate. On the 'side of this plate, next 
the matrix, we have a perfect copy of the original 
seal. If a medal or coin is to be taken, we may 
proceed in the same way, or we may take the medal 
itself, and lay the copper on it. In the latter case, 
the first cast, so to 
speak, that we take 
of each face is nega- 
tjve, showing depres- 
sions where the medal 
shows relief; but this 

is taken as the matrix TjjUVfiisjl 

for a second copy, - j 


which exactly re- l it 

sembles the original. ,< KSJPr ■'*!* 

The adhesion between ' 

the two is slight, anil --SOlif 1 ' 

thev can be easily '' VW' 


the two is slight, and jiOljl' 1 ' fiMsciif 1 '' 
they can be easily 1 3 1 ' , h > 

separated The cell of 
a battery is not needed 

to excite the current. A galvanic pair can be made 
out of the object to be coated ana a piece of zinc. 
The figure shows how this may be done. B is a 
glass vessel containing sulphate of copper ; A is 
another, supported on B by a wire frame, and con- 
taining a weak solution of sulphuric acid. The 
glass vessel A is without a bottom, but is closed 
below by a bladder. A piece of zinc, Z, is put in the 
sulphuric acid, and a wire, D, coated with insulating 
garnish, establishes a connection between it and the 
impression, C, which is laid -below the bladder. 
Electrotype is of the greatest importance in the 
Arts ; by means of it duplicates in copper of pages 
of type are obtained, as is done with this Encvclo- 
p.Tdia ; engraved copper plates may be multiplied 
indefinitely, so that proof-impressions need be no 
rarity ; woodcuts can be converted into copper ; 
bronzes can be copied ; and similar like applica- 
tions are made of it too numerous to mention. By 
Connecting a copper plate ready for corrosion with 
the 4- pole, and making it a + electrode, it can be 
etched with more certainty than with the simple 
acid, and without the acid fumes. 

Electroplating . — This is the art of coating the 
baser metals with silver by the galvanic current. 
It is one theoretically of great simplicity, hut re- 
quires in the successful application of it very con- 
siderable experience and skill. Articles that arc 
electroplated are generally made of brass, bronze, 
copper, or nickel silver. The best electroplated 
goods are of nickel silver. When Britannia metal, 
ivon, zinc, or lead are electroplated, they must he 
first electro-coppered, as silver does not adhere to 
the bare surface of these metals. Great care is 
taken in cleaning the articles previous to electro- 
plating, for any surface impurity would spoil the 
Success of the operation. They are first boiled in 
caustic potash to remove any adhering grease ; 
they are then immersed in dilute nitric acid to dis- 
solve any rust or oxide that may be formed on the 
surface ; and they. are lastly scoured with fine sand. 
Before being put into the silvering bath, they are 
Washed with nitrate of mercury, which leaves a thin 
film of mercury on them, and this acts as a cement 
between the article and the silver. The bath where 
flic electroplating takes place is a large trough of 
earthenware or other non-conducting substance. It 
contains a weak solution of cyanide of silver in 
Cyanide of potassium (water, 10*0 parts ; cyanide of 
Potassinm, 10 parts; cyanide of silver, 1 part).. A 
Plate of silver forms the + electrode ; and the articles 
to be plated, hung by pieces of wire to a metal rod 
bring across the trough, constitute the - electrode. 
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When the plate is connected with the copper or + 
pole of a one or more celled galvanic battery, accord- 
ing to the strength required, or subjected to the 
magneto-electric current, and the rod is joined 
with the zinc or - pole, chemical decomposition 
immediately ensues m the bath, the silver of the 
cyanide begins to deposit itself on the suspended 
objects, and the cyanogen, liberated at the plate, 
dissolves it, re-forming the cyanide of silver. 
According, then, as the solution is weakened by 
the loss of the metal going to form the electro - 
coating, it is strengthened by the cyanide of silver 
formed at the plate. The thickness of the plate 
depends on the time of its immersion. 'The electric 
current thus acts as the carrier of the metal of the 
plate to the objects immersed: In this way, silver 
becomes perfectly plastic in our hands. We can by 
this means, without mechanical exertion or the 
craft of the workman, convert a piece of silver of 
any shape, however irregular, into a uniform plate, 
which covers, but in no way defaces, objects of the 
most complicated and delicate forms. When the 

S lated objects are taken from the bath, they appear 
ull and white ; the dullness is first removed by a 
small circular brush of brass wive driven by a lathe, 
and the final polish is given by burnishing. The 
process of electro-gilding is almost identical with 
that of electroplating. Success in either is attained 
by proper attention to the strength of the battery, 
the strength of the solution, the temperature, and 
the size of the + electrode. See George Gore’s 
Electro-metallurgy (1877) for a sketch of the art 
— from Wollaston’s application of the principle 
of the voltaic pile to the deposition of one metal 
upon another (1801), on to subsequent application 
of that principle by Bessemer ( 1834), Jacobi ( 1838), 
Spencer (1839), and the Elkingtons (from 1838 
onwards ). 

Electrom'eter. See Electricity. 

Electromotive Machines. See Dynamo- 
electric Machines,' Magneto-electricity. 

Electronh'orus, an instrument for obtaining 
electricity by means of induction. It generally 
consists of a tin mould, A, which in practice is kept 

in connection 
with the ground, 

L filled with shell- 

lac or resin, B, 
and a movable 
metal cover, C, 
with a glass 
\ KSs-. handle, D, as 

! 'X v— . shown in the fig. 

d 1 ffi The shell-lac is 

] '“T poured in when 

j melted, and is 

Ti mixed with some 

other substance 
vr : to make it less 

brittle. When 

the apparatus is 

used, the surface 

' J the shell-lac is 

smartly beaten 
Electroplioms. with cats’ fur. 

Tliis electrifies 

the resin negatively. , When the cover is brought 
near the lower part of the apparatus, it is charged 
positively on its under surface, negatively on its 
upper. If then it is touched, the negative escapes, 
and the cover is charged with + electricity ; and if 
removed and applied to any conductor, it will give 
a positive charge to it. The process may be 
repeated for a great number of times with only a 
small diminution of B’s charge, except by connec- 
tion or dampness. It is usual to have the earth 
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connection made by a metallic pin passing through 
B to A, or by a piece of tinfoil, c, pasted extending 
slightly over B, and connected with A. 

Electroplating, Electrotype. See Elec- 
tro-metallurgy. 

Electrnm (amber; Gr. elcktron) is a term also 
applied to native gold as it is associated with 
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Electuary, a form of medicinal preparation in 
which the remedy is enveloped or suspended in 
honey or syrup, so as to make a thick, semi-fluid 
mixture. ' 

„ Elegit. In England, a judgment creditor may 
elect to have a Fieri Facias (q.v.) to the sheriff to 
levy the debt, or that the sheriff should deliver to 
him the land (and formerly the goods) of the 
debtor. If he chooses to seize the land, he does 
so under a writ of elegit, and so long as he remains 
in possession he is tenant by elegit. The writ was 
formerly used chiefly’ for seizing chattels ; but in 
most cases it was a less convenient remedy than 
a Ft. fa. 

Elegy (Gr. elegeia ), according to its derivation, 
signifies a song of lamentation, but the term was 
employed at an early period by the Greeks to 
designate any poem written in distichs. The alter- 
nation in elegiac verse of hexameter with pent- 
ameter helps to give to this species of poetry its 
character, which consists in the connection of 
subjective feelings and emotions with external 
incidents or objects. Many poems have been 
written in this form which are not elegies proper. 
Of the numerous elegies of the Greeks, few have 
come down to us. Among the Romans, Catullus 
was the first good elegiac writer ; after him came 
Propertius, Tibullus, and Ovid. Tibullus, in par- 
ticular, brought the erotic elegy to its highest 
perfection. In modem times, the term elegy is 
applied in England to any serious piece where a 
tone of melancholy pervades the sentiments, as in 
Gray’s famous Elegy, written in a Country Church- 
yard. It includes also such splendid tributes to 
the dead as the Lycidas of Milton, the Adonais of 
Shelley, the In Mcmoriam of Tennyson, and the 
Thyrsis of Matthew Arnold. See The Booh of 
British Elegies, by W. F. M. Phillipps (1S79). 

Elemental Spirits, beings who, according to 
the popular belief of the middle ages, presided over 
the four ‘elements,’ living in and ruling them. 
The elemental spirits of fire were called Sala- 
manders ; those of water, Undines ; those of the 
air, Sylphs ; and those of the earth, Gnomes. 
Paracelsus wrote a treatise upon them, and they 
play a part in Pope’s masterpiece of mock-heroic 
poetry, The Rape of the Loci:. 

Elements, in Astronomy, are those numerical 
quantities, and those principles deduced from astro- 
nomical observations and calculations, which are 
employed in the construction of tables exhibiting 
the planetary motions. They include the greatest, 
least, and mean distances of the planets from the 
sun, the eccentricities of their orbits, their mean 
motions, daily and annual, with the motions of 
their aphelia, and the inclinations of their orbits to 
the ecliptic; their masses and densities, &c. See 
Planets, Planetoids, & c . 

Elements. Chemical, the simplest known 
constituents of all compound substances. Chemists 
regard as elementary substances or elements only 
those substances which have not been proved to be 
compound. It is not inconceivable that some of 
the substances at present designated elements (for 
list of known elements, see Atomic Theory) may 
hereafter be proved to consist of more than one 
simple kind of matter, but in the meantime they 
are correctly' called elements, as that term is 


ELEMI 


ELEPHANT 


applied above. The elements are somewhat arbi- 
trarily divided into non-metals and metals, the 
latter forming by far the larger class. There is 
no sharp line of demarcation between the two 
classes, several elements occupying positions on 
the border line. The elements commonly classed 
as non-metals are thirteen in number, and aie as 
follows : Hydrogen, chlorine, bromine, iodine, fluor- 
ine, oxygen, sulphur, selenium, boron, nitrogen, 
phosphorus, carbon, silicon. Hydrogen, however, 
in its chemical relations behaves like a metal. 
Speculation at present is on the whole rather 
favourable to the view that all the elements are 
composed of one fundamental elementary sub- 
stance (see also Chemistry, and Metals). The 
time-honoured ‘ Four Elements ’ of the Greeks— 
air, fire, water, earth — are discussed at Empe- 
docles. The ‘Shoo-king,’ a Chinese work older 
than Solomon, has five elements— water, fire, 
wood, metal, earth. The Indian Institutes of 
Manu have also five— subtle ether, air, fire, water, 
and earth. 

Eleilli, a fragrant resinous substance, is obtained 
from the pitch-tiec, Arbol de la Brea, a native of 
Manilla. Formerly, many varieties of elemi, such 
ns Mexican, Brazilian, and Mauritius elemi, were 
in the market, but these have now been supplanted 
in Great Britain by the original substance, that 
obtained from Manilla. Manilla elemi, when pure 
and fresh, is colourless, and resembles in consist- 
ence old honey, but it is usually found mixed with 
impurities, haul, and of a yellow tint. It possesses 
an aromatic odour resembling that of a mixture of 
lemon, fennel, and turpentine, and when distilled, 
yields as much as 10 per cent, of essential oil. 
When treated with cold alcohol, it partly dissolves, 
leaving about 20 per cent, of a white resinous 
substance called Amyrine. Elemi is never used 
internally, and only seldom as a stimulating oint- 
ment to old wounds. 

Elephant, a genus of mammals in the order 
Pioboscidea, now represented only by two species. 
These two siu vivors of a once numerous and widely 
distributed order occupy a zoological position of 
peculiar isolation, but they aie connected by the 
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Indian — are quite distinct from one another, and 
are sometimes referred to separate genera (fig. 2). 
Like other giant animals, they are becoming gradu- 
ally restricted in distribution and numbers, a fact 
of course hastened by the demand for the ivory of 
their tusks. 

Principal Characters . — In some of their structural 
features, especially in nose, skull, and teeth, the 
elephants are as highly differentiated as they are 
in general intelligence ; while on the other hand 
the anatomy of their limbs and anterior venous 
system is simple and primitive. The huge size, 
thick skin, and scanty hairs ; the enormous head 
with high rounded skull containing _ large air- 
spaces and with wide expanse for the insertion of 
muscles ; the long, muscular nose or proboscis with 
the nostrils at the tip ; the short stiff neck which 
makes the trunk such an advantage ; the huge 
simple limbs and massive feet, are conspicuous 
features. The brain is not much larger than man’s, 
hut as one would expect from the elephant’s clever- 
ness, is richly convoluted ; the hind portion or 
cerebellum is, however, uncovered like a rabbit’s. 
The teeth consist (l)of.a pair of enormous, ever- 
growing upper incisors or tusks, composed mainly 
of the precious dentine or ivory ; and (2) of the 
large plaited molars, the final result of a long series 
of historical differentiations, six on each side above 
and below, but never represented by more than one 
in full use at a time. The upper parts of the stout 
limbs are very long, so that the knees especially 
are situated far down ; the five toes are inclosed 
in a common hoof which is very massive, the 
circumference of the fore-foot measuring about half 
the height at the shoulder. More technical char- 
acters are the presence of two superior vcnre cavre, 
the simple stomach and large ciecum, the abdominal 
situation of the male organs, the two-liomed uterus, 
deciduate zonary placenta, and the position of the 
two teats upon the breast. The diet is vegetarian, 
and the animals are gregarious. An elephant may 
weigh 3 to 4 tons, and live 120 years, though the 
average seems to be about eighty. 

The Two Species . — The Indian Elephant ( E/cphas 
indicus) is now restricted to the forest-lands of 
India and south-east Asia, including Ceylon and 
Sumatra. The African Elephant (£. or Loxodon 
africanvs) inhabits the greater part of the African 
continent south of the Sahara. The contrast 
between the two species may bo indicated as 
follows : ' 1 


Indian. 

Ears of moderate size. 

Molar teeth it ith folds parallel. 
Trunk ends in finger-shaped 
upper lobe. 

Congave forehead. 

I’onr or fit e nails on tlio hind- 
foot. 

Males about 10 feet at shoulder. 


Arm can. 

Ears 3>. feet long by 2J feet 
broad. 

Lozcnge-sliapcd folds. 

Lobes of trunk apex nearly 
equal. 

Arched forehead. 

Three nails on the hind-foot. 

Males about a foot higher. 


I'ig. 1. — African Elephant (‘Jumbo’). 

extinct Mastodon and Dinotherium to Corvphodon 
and the Dinoccmta, and further back still to n 
probable origin among primitive hoofed or ungulate 
aninml«. The modern elephant*-— African and 


For extinct forms such as the Mammoth ( Elcphas 
vrimigenius), nearly allied to the Indian species, 
for the ancient .British forms, for the Pigmy Ele- 
phant ( E . mditensis), and for even more gigantic 
forms than the two species now alive, the leader is 
referred to the articles Mammoth and MASTODON. 

Ilubits: Food . — The elephants use their trunks 
in gathering leaves, branches, and herbage, which 
they pass dexteiously to the mouth. The Indian 
elephant cats the leaves of the palm, fig, and 
jak trees, Ac. ; the African form i« fond of the 
succulent mimosa. Most kinds of palatable vege- 
table food, from sugar-canes fo cocoa-nuts, arc 
acceptable. Those brought, to Britain are largely 
fed on bay and canots. They prefer forest ami 
mountainous regions ; are ready to plunder rice and 
oilier crops, but seem to have a* wholesome dicad of 
fence-. 
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Drinking . — Without bending head or limbs, the 
elephant dips the end of the trunk into the water, 
and fills it by a strong inspiration. The trunk is 



Fig. 2. — Heads of (A) African and (B) Indian Elephants. 



then inserted into the mouth and forcibly emptied. 
In the same way water or even sand may he blown 
over the body for cleaning and cooling the skin. 

Locomotion . — The general leisurely and heavy 
tread of the elephant can be changed into a very 
fast trot or peculiar shuffle, especially when the 

males furiously 
charge their 
rivals or enemies. 
Their slow but 
sure progress is 
found most ser- 
viceable in diffi- 
_. „ m . cult m o u n- 

Fjg. 3. —Tips of Trunks of ( a ) African tain travelling, 

and ( b ) Indian Elephants. Though one 

1 would hardly 

expect it, they undoubtedly have considerable 
powers of swimming. ‘A whole herd has been 
known to swim without touching bottom for six 
consecutive hours, rest a while, and then swim 
three more, with one rest.’ When a herd with 
young ones is forced to take to the water, the 
mothers hold some up with their trunks, while 
others find a more comfortable position on their 
mothers’ backs. 

Herding . — Elephants are conspicuously social, a 
habit which has doubtless directly influenced their 
intellectual development. The herds are usually 
family parties ; the mothers and young go in front, 
the males bring up the rear. The positions are 
reversed in alarm and danger. Both family like- 
ness and family sympathies are often strongly 
marked. The leader is obeyed and also protected 
with much esprit dc corps. 

Breeding . — The males of both species are rather 
larger than the females, and excel in strength, 
endurance, and in the greater development of the 
tusks. A male is on this last account valued at 
one-fifth more than a female. In some localities— 
e.g. Ceylon, the female incisors remain very small, 
and the disproportion is always more marked in the 
Indian species. The male elephant is polygamous, 
and usually rules alone in the herd, expelling or kill- 
ing his rivals. By means of such habitual contests 
the tusks have doubtless been perfected in strength. 
Except at the breeding season, the adult males live 
much by themselves, probably for selfish reasons 
rather than from love of solitude. At pairing-time 
a gland opening on the side of the head, between 
eye anil ear, becomes especially active in the adult 
males, which are then said to be in ‘ must,’ and are 
175 


then well known to be probably the most danger- 
ous of animals. The gland secretes a substance of 
strong musk-like odour, and is one of the numerous 
secondary sexual characters exhibited by animals. 
The fragrance is probably attractive to the female 
sex, though this must be a subsequent advantage, 
and not in any way a cause of the development 0 of 
such, an organ. ‘The elephant,’ Darwin observed, 
‘is reckoned the slowest breeder of all known 
animals, and I have taken some pains to estimate 
its probable minimum rate of natural increase : it 
will be under the mark to assume that it begins 
breeding when thirty years old, and goes on breed- 
ing till ninety years old, bringing forth three pair 
of young in this interval ; if this be so, at the end 
of the fifth century there would be alive fifteen 
million elephants, descended from the first pair.’ 
It is obvious enough that mortality and enemies, 
especially man nowadays, obviate any approxima- 
tion to even such slow, natural increase of numbers. 
The elephant is one of the best examples of 
Spencer’s law of the inverse ratio of individuation 
and rate of reproduction. Endless stories are told 
of the savageness of ‘ rogue ’ elephants, which seem 
chiefly to be males who have been expelled from 
the herd, and have in part the savageness of 
Ishmaelites, and in part the madness of enforced 
celibacy. The mothers manifest much maternal 
affection and care. One young elephant is born at a 
time, though occasionally twins may occur. There 
is a long (20i months) period of gestation. The 
elephant sometimes breeds in captivity. Even 
after twenty years of menagerie life, birth is said 
to have occurred. In Siam and other parts of the 
East, breeding studs are kept up, but recruiting by 
fresh captives is always necessary. One of the 
bain - Asiatic elephants bom in America weighed 
245 lb. at birth, and was about the size of a sheep. 
It took milk for six months, and afterwards began 
to eat tender gl ass. The sucking is done as usual 
with the mouth, not with the trunk. 

While the tusks of the male are much used in 
the customary contests with rivals, they serve other 
purposes. Thus Darwin notes : ‘ The elephant uses 
his tusks in attacking the tiger; according to Bruce, 
he scores the tranks of trees until they can be 
thrown down easily, and he likewise thus extracts 
the farinaceous cores of palms ; in Africa he often 
uses one tusk, always the same, to probe the 
ground, and thus ascertain whether it will bear his 
weight. ’ The tusks are also used in ploughing the 
ground in search of bulbs. According to the posi- 
tion and curvature of the tusks, he either ‘flings 
the tiger to a great distance — it is said to even 
30 feet, or endeavours suddenly to pin him to 
the ground ’ — an action dangerous to the rider, if 
there be one, who is apt to be jerked off the 
liowdah. 

The trunk can be used in endless ways, to pull 
down a tree or snip a bunch of grass, to lift an 
immense weight or a pin from the ground, to fight 
or to fondle. Through it they make a loud shrill 
sound described by Aristotle as resembling the 
hoarse noise of a trumpet. 

Intelligence . — Though the eyes are very small, 
they are quick to discern, and the other senses are 
highly developed. The elephants are also social 
animals. These two conditions, always favourable 
to intellectual development, are certainly here asso- 
ciated with a high degree of intelligence. Their 
memory both for friends and foes is strong, and 
has been more than once remarkably illustrated by 
tamed elephants, which, having escaped and been 
recaptured, returned with all their old obedience to 
their keeper. In higher mental qualities elephants 
are only excelled, according to Bomanes, by dog 
and monkey. By dexterous blowing, an elephant 
made a potato, which had fallen out of reach, 



290 


ELEPHANT 


rebound against the opposite wall so as to return 
to an accessible place. Darwin observed similar 
experiments in the Zoo. Their dexterity in assist- 
ing human labour, their quiet submission to opera- 
tions, the gusto with which decoys practise deceit, 
tlie manner in which they thatch their backs in 
summer to keep off sun and flies, their selection, 
shaping, and dexterous use of pieces of wood 
(implements) for leech-scrapers, fans, &c. ; their 
discriminating way of lifting and handling different 
materials according to their hardness, sharpness, 
(abstract ideas), &c., are all remarkable. To pile 
up materials round the base of a tree, so as to 
make a platform from which to reach an otherwise 
inaccessible enemy, shows decided power of rational 
device. An elephant has been known to feign 
death, and the working tamed forms are said to 
have an accurate sense of time. Of their capacity 
for learning tricks little need be said ; to take tea 
at a table and ling for the waiter, to uncork bottles 
and drink the contents, or even to salute princes, 
puts more strain upon tlie elephant’s patience than 
upon his intellect. 

Emotions . — The elephant may be extremely 
gentle and affectionate, or when injured, both 
passionate and vindictive. They readily form 
friendships with their keepers, with children, or 
with fellow-animals, and sometimes manifest quite 
human tenderness. The partnership between the 
wild elephants and the birds which pick insects 
from their skin and rise screaming when alarm 
threatens, is obviously not disinterested. The 
better emotions, such as sympathy, appear un- 
doubtedly to predominate, but there is no doubt 
as to their proverbial vindictiveness. The classic 
story of the tailor and the elephant has been 
repeatedly verified, in some cases with tragic 
results. As peculiarities of emotional tempera-' 
ment, Romanes notes the following : ‘ If a wild 
elephant be separated from its young for two or 
three days, though giving suck, it never after 
recognises or acknowledges it. Tlie members of a 
herd are exclusive, a strayed stranger is driven 
off, and may thus become a “rogue ” or “ goondah.” 
Such an Ishmaelite undergoes a transformation of 
disposition, becoming savage, cruel, and morose. 
He is possessed not by sudden bursts of fury, but 
by a deliberate brooding resolve to wage war on 
everything, and lies patiently in wait for travellers.’ 
Elephants are also subject to sudden death from 
what the natives call a 1 broken heart,’ and which 
seems in some cases at least referable to psychical 
or cerebral conditions. 

White Elephants . — Albinos occur among ele- 
phants as in other animals. In these the colouring 
matter of the skin is deficient ; but the adjective 
white can hardly be used to describe the result. 
Their rarity has made them valuable, and they 
arc revered as incarnations of Buddha. Holde'r 
notes that in- the 16th century Pegu and Siam 
fought over one for many years, till live successive 
kings and thousands of men were killed, while 
Barnum in 18S3 bought one in Siam which cost 
him $'200,000 by the time it reached America. 
Elephants vary slightly in the amount of hair on 
t Heir characteristically naked hides. Those on high 
cool regions in India are said to have rather more 
hair, thus approaching the woolly extinct species of 
long past Arctic climates. 

. Apropos of Barnum, an elephant-craze of modern 
times was illustrated in regard to an elephant 
named Jumbo, which lmd at least an eventful 
history of travel. Bom in Central Africa, sold to 
the Jardin des Plantes in Paris, thence to tlie Zoo 
in London, and thence in 18S2 to Barnum for 
$10,000 in spite of outcry and petitions, shipped 
with some difficulty to New York, and killed bv 
a railroad car in Canada— such is in brief tlie life- 


bistory of an animal which secured an' unusually 
large share of popular attention. Its remains— 
bkin and skeleton — were presented to two American 
museums. 

Hunting . — The elephant is hunted either for 
Captivity, work, and pageantry, or for the sake of 
its ivory. The Indian forms are often captured 
alive in numbers by organised parties of four hun- 
dred or so natives, and the process is botli tedious 
and costly. The herd is surrounded, and the 
circle narrowed by fires and watching. A strong 
fence and moat are made to form the so-called 
1 kheddah ’ into which the elephants are driven. 
There they are separated and hobbled by riders 
on tame elephants, whom the captives, curiously 
enough, do not touch. Single elephants are also 
noosed or decoyed by tame females; the pitfall 
method is too frequently fatal to be profitably 
employed if the elephants are wished alive. They 
are of course also hunted and killed both for sport 
and ivory. Sometimes, too, their ravages on cul- 
tivated ground have necessitated check. The shots 
are said to kill only on the forehead, temple, and 
behind the ear. The African elephant is not now 
trained, as it used to be, for war or show, but is 
rapidly being hunted to death to supply European 
markets with ivory. It is followed either on horse- 
back or foot, and some of the Arabs are said to be 
daring enough to face it with only sword and 
shield. 

Uses . — The Indian elephant has been, and still 
is, much used as a beast of burden. In its half- 
domesticated state it becomes a patient and effec- 
tive worker. They are of great service in lifting 
and carrying heavy burdens, which they edge on to 
their tusks with the trunk. An ordinary elephant 
can carry half a ton continuously on a level road. 
In their natural state 'they often march for 20 
miles to their feeding-ground or water-supply. In 
captivity they require a great deal of care and 
os much foocl. ‘A large tusker needs S00 lb. of 
green fodder in IS hours.’ Their expensiveness, 
delicacy, and infertility are obstacles to domestica- 
tion. The African elephant, once trained for war 
and pageantry, is no longer tamed, apparently from 
lack of enterprise. The natives of Africa eat the 
flesh, and are said to be especially fond of the 
trunk, feet, and fat of the elephant. The skin is 
used for water-bags. 

From very ancient times elephants have been 
used in war. Alexander encountered them in his 
campaigns ; Semiramis took clever advantage of 
their prestige by making sham ones. In tlie 
Carthaginian wars, the Romans were at first dis- 
astrously affrighted by them, but with familiarity 
learned to terrify them with torches. They captured 
several from Pyrrhus in 270 B.C., and took them to 
Rome, calling them ‘Lucanian oxen.’ The Cartha- 
ginians are said to have used M0 elephants at the 
siege of Palermo; Hannibal took 37 over the Alps, 
where, according to Philemon Holland’s quaint 
translation of Livy, they had ‘much ado not to 
topple on their noses in* the slaliby snow-brotli ; 
and the Romans themselves learned to uso them. 
Even in modern times, in tlie East, they have con- 
tinued to he so used, and in tlie Burmese war, 
though not actively engaged, elephants were found 
of great use both for transport and for clearing 
passages in the jungles. 

Elephants have been almost equally used in 
pageantry and games. C;esar held elephant tourna- 
ments and employed them to draw chariots, while 
Nero characteristically matched an elephant against 
a single fencer. So too they lmve for many cen- 
turies held their place in the Juggernaut pro- 
cessions, and were remarkably displayed in honour 
of the vL«it of tlie Prince of Wales to India. 

Ivory . — The tusks of an elephant may weigh 
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150-300 lb., and ‘ a famous tusk exhibited by Grpte 
& Co., New York, measures 8 feet 11 inches on 
outside curve, has a diameter, at the base of 6 4 
inches, and weighs 1S4 lb.’ They have small ‘milk’ 
predecessors, but these fall out when 
the animal is very young. The true 
tusks are what are called rootless teeth, 
growing from persistent pulp, and owe 
their value to the large mass, elastic 
nature, and somewhat peculiar texture 
of the dentine portion (see Tooth). 

The enamel is very slightly developed, 
and only at the apex. It is estimated ■ 
that about 75,000 animals, especially 
in Africa, have recently been killed 
annually for the sake of their tusks, 
while 500 tons per annum were, im- 
ported into Great Britain alone be- 
tween 1SS0-S4. In more recent years 
the importation has decreased, there 
is no doubt that the ivory king is 
becoming rarer, and an abstinence from 
the purchase of ivory is the bounden 
duty of every admirer of the elephant. 

The fit use of this beautiful animal 
product is for works of high art, like 
those of the ancients, and not for 
handles of pocket-knives. For tech- 
nical details, see IVORY. 

Proboscidean Fictions. — Under this title, Holder, 
in his interesting account of the ‘Ivory King,’ 
collects a number of the oddities erroneously re- 
corded in regard to elephants. Thus it was long 
believed that they shed their tusks every ten years , 
but buyers of ivory can no longer have such com- 
fortable assurance. Writers of the 14th century 
allude to the belief that they have two hearts, such 
extremes of temperament do they exhibit ! From 
the low position of the knee-joint, the idea arose 
that the elephant’s legs bend in opposite directions 
to those of other animals ; while a different view 
is expressed by Ulysses in Troilus and Crcssida: 
‘ The elephant hath joints, but none for courtesy, 
his legs are for necessity, not for flexure.’ Choicest 
by far, however, is the expression to a common 
belief given by Sir Thomas Browne in Pscudo- 
doxia Epidcmica — the elephant ‘ hath no joynts, 
and being unable to lye down, it lietli against a 
tree, which the hunters observing do saw almost 
asunder, whereon the beast relying by the fall of 
the tree falls also downe itselfe, and is able to rise 
no more.’ 

See DiNOTHEiuujr, Ivory, Mammoth, Mastodon ; 
C. F. Holder, The Ivory King ( London, 1886 ), an ad- 
mirable account of the general natural history of the 
elephant, from which many of the above facts are derived ; 
G. J. Eomanes, Animal Intelligence (Inter. Sc. Series), 
and other works. For anatomical characters, see Huxley’s 
Anatomy of Vertebrates, and Flower’s Osteology of the 
Mammalia. 

Elephanta (native Glulrcipuri), an island over 
4 miles in circuit, in the harbour of Bombay, 6 
miles E, of the city, and 4 miles from the main- 
land. • It owed its European name to a large figure 
of an elephant which stood near its former landing- 
place, but which, after 1S14, gradually sank into 
a shapeless mass. Of the island’s far-famed Brah- 
manic rock-caves, four are complete, or nearly so ; 
the most important is the Great Temple, still used 
by the Hindus on Sivaite festivals. It is entirely 
hewn out of a hard trap-rock, and measures 130 
feet from north to south, and the same distance 
from east to west ; the body of the cave forms a 
square of about 91 feet, originally supported by 
twenty-six columns, and sixteen half-columns, of 
from 15 to 17 feet, many of which have been 
injured or destroyed. The most striking of its 
many sculptures is a three-headed bust of Siva, 


nearly 18 feet high and 23 feet round the eyes. 
This unique bust, like most of the other figures 
here, has been much defaced, and policemen are 
now employed to protect the cave. The caves 


most probably date from the 9th century. See 
Burgess, The Rock Temples of Elephanta ( Bombay, 
1S71), and Fergnsson and Burgess, The Cave 
Temples of India ( 1S80). 

Eleplianti'asis Avahnin (also called Cochin 
or Barbadocs Leg, or Pachydermia ) is a disease 
chiefly of tropical climates, and especially frequent 
in India. It consists in an overgrowth of the skin 
and connective tissue of the parts affected, with 
occasional attacks of inflammation resembling 
erysipelas. It is associated with, and probably 
caused by, obstruction of the lymphatic vessels 
of the affected part. In many cases occurring in 
the tropics, a parasitic worm ( Filaria sanguinis 
hominis; see Parasites) is found in the patient’s 
blood, and is believed to be the cause of the 
obstruction ; but the disease may occur from other 
causes. The lower limbs and genital organs are 
the parts usually affected, and may attain an enor- 
mous size ; the scrotum has been known to weigh 
over 100 lb. In. the early stages it can sometimes 
be reduced or kept in check by firm bandaging, 
with careful avoidance of all causes of irritation — 
e.g. over-fatigue, great- changes of temperature. 
But in severe cases, amputation of the part affected 
is often necessary to allow the patient to move 
about at all. For the wholly distinct disease, 
Elephantiasis Grcccorum, see Leprosy. 

Elcpliailtilld (Arab. Gezirat Aswiin, or Gczirat- 
ez-Zahr, ‘isle of flowers’), a small island of the 
Nile, ‘a mosaic of vivid green, golden sand, and 
black syenite,’ lying opposite to Assouan (q.v.), 
the ancient Syene, on the confines of Egypt and 
Nubia, in 24° o' N. lat., and 32° 34' E. long. The 
ruins of the ancient city are traced in a large 
mound near the modern villages. From this island 
the Greek mercenaries were sent into Ethiopia by 
Psammeticlius I. to recall the Egyptian deserters, 
and it was garrisoned in the times of the Pharaohs, 
Persians, and Romans. The island was anciently 
called Ab, or the ‘ivory island,’ from its haying 
been the entrepot of the trade in that precious 
material. The most important ruins, preserved 
till 1822, when they were mainly demolished to 
build a vandal governor’s palace, were a late granite 
gateway of the time of Alexander III. ; and a small 
temple dedicated to Khnum, the god of the country, 
and Sati, the goddess of the inundation, which was 



Caves of Elephanta — Entrance. 




292 


ELEPHANT-SEAL 


ELEVATORS 


built by Thothmes III. and liis successors down 
to Amenhotep III. Another remarkable edifice 
(also destroyed in 1S22) was the Roman Kilometer, 
mentioned by Strabo, which appears to have been 
built in the 'time of the Cmsars; several inscrip- 
tions still preserved record the heights of inunda- 
tion from the time of Augustus to Severus. The 
island had the honour of giving a dynasty (the 5th) 
to Egypt, and was the capital of the first nome of 
the Southern Kingdom; the inscriptions on the 
rocks attest the adoration paid by Seti I., Psam- 
metichus II., and other monarchs, to the local 
deities. Other interesting monuments have been 
found on this island ; amongst which may be 
cited part of a calendar recording an important 
chronological datum— the date of the rising of the 
star Sotliis, marking the beginning of the Egyptian 
year, in the reign of Thothmes ill. (1445 B.C.); a 
Roman quay ; and numerous inscribed potsherds — 
principally receipts in the Greek language — given 
by the farmers of the taxes in the reign of the 
Antonines. The population of the island is at 
present exclusively Nubian. 

See "Wilkinson ; Champollion ; Mariette, Jlfon. of Upper 
Egypt; Brugscli, Hist, of Egypt under the Pharaohs; 
Birch, Hist, of Anc. Pottery, Guide to First and Second 
Egyptian Rooms in the British Museum ; A. B. Edwards, 
A Thousand hides up the Nile. 

Elcphant-scal, or Sea-elephant ( Macro- 
rhimts proboscidcus or Iconmits), the largest of the 
seals, the male measuring about 20 feet in length. 
It occurs in the southern oceans off Patagonia, Juan 
Fernandez, Kerguelen, &c. The colour is grayish, 
the teeth relatively very’ small, the hind-feet with- 
out nails. The males are much larger than the 
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females, and have a tubular prolongation of the 
snout, dilatable, in excitement. They live in 
families and 'societies, and feed on fish" and mol- 
luses, especially cuttle-fishes. The skin furnishes 
leather; the oil is valuable for burning; the tongue 
alone is palatable. Some distinguish a second, 
almost exterminated, species (i!/. anyustirostris), 
found oH the coasts of California and "Western 
Mexico. See Seal. 

Elephant's Foot ? or Hottentot’s Bread 
(Tamils or Tcstiirlinana clcphantipcs), a plant of 
the yam order (Dioscoreacere), of which the root- 
stock forms a large fleshy mass, curiously truncate, 
or somewhat resembling an elephant’s" foot, and 
covered with a soft, corkv, rough, and cracked 
bark, recalling. the shell of a tortoise, whence its 
other name. From this springs annually a climb- 
ing stem, which bears the leaves and (lowers. The 
starchy root-stock is mod as food by the Hottentots. 
The plant is not unfrequent in hothouses. A few 
species are North American. 

Elcphant-shretv. a name applied to a num- 
ber of long-nosed, long-legged Insectivora, forming 
the family ’Macroscelidm. They are natives of 


Africa, and are notable for their agile jumping 
over loose sand. They use their hind-legs some° 
what in kangaroo fashion. There are two genera, 
Macroscelides and Rhynchocyon, with fourteen 
species. 

Elettaria. See Cardamoms. 

Elctz. See Jeletz. 

EleiisimS, a genus of Grasses, of which several 
species are of importance as cultivated cereals, 
notably E. corocana and E. inclica in India, and 
E. Tocusso in Abyssinia. E. indica is now common 
in tlie United States. 

Eldisis, next to Athens the most important 
town of ancient Attica, on the Bay of Eleusis, 
opposite Salamis, was connected with the capital 
by tlie Sacred Road. It was famous as the chief 
seat of the worship of Ceres, whose mystic rites 
were here performed with great pomp and solem- 
nity from the earliest authentic times till the era 
of Alaric, by whom the second and famous temple 
of the goddess, designed by Ictinus, the architect 
of the Parthenon, was destroyed. For the Eleu- 
sini.an mysteries, see Mysteries. The site of the 
old Eleusis is now occupied by the little village of 
Lefsina, 164 miles "WNW. of Athens by rail. 

Eleu'tliera, one of the Bahamas (q.v.), has an 
area of 238 sq. m., and a pop. of 7010. 

Eleutlicra Bark, an old name of Cnscarilla 
Bark, borrowed from its native island. See Cas- 
carilla, Croton. 

Elevation, in Architectural Drawing, is a 
representation of the flat side of a building, drawn 
with mathematical accuracy, but without " any 
attention to effect. For elevation in geology, see 
Upheaval; for elevation crater-, Volcano. 

Elevation, in Astronomy and Geography, 
means generally the height above the horizon of 
an object on tlie sphere, measured bv the "arc of a 
vertical ciicle through it and the zenith. Thus, the 
elevation of the equator is the arc of a meridian 
intercepted between tlie equator and tlie horizon of 
the place. The elevation of the pole is the comple- 
ment of that of the equator, and is always equal to 
the latitude of the place. The elevation of a star, 
or any other point, is similarly its height above the 
horizon, and is a maximum when the star is on the 
meridian. 

Elevation of tlie Host. See Host. 

Elevators (Grain) is the name given, especi- 
ally in the United States, to erections for the 
transhipment of grain, and in which it is often 
stored for months, being weighed both when 
received and when sent out. There are elevators 
capable of storing 1,000,000 to 1,500,000 bushels 
of corn within their walls of wood. The largest 
are erected at Chicago and Buffalo. The grain on 
being received at tlie elevator is examined and 
graded, all of the same quality being kept together. 
The farmer or merchant who brings it receives 
an acknowledgment for so much grain of such a 
quality ; and the grain which is delivered from the 
elevator on his account is grain of that quality, 
and not the same as he brought. In New "V ork, 
floating elevators are frequently employed to 
transfer the grain from barges to sea-going vessels 
direct. Fixed elovatoix are generally built so as 
to be approachable by vessels on one or two 
sides, and have tramways running in on the level 
of the street; the chain of buckets which rai-cs 
the grain moves, as the case may be, in an inclined 
plane passing through the wall to a vessel outside, 
or in a vertical plane into pits into which the grain 
has been shot from railway-trucks. The chain 
receives its motion from an" endless band passing 
over one or two horizontal shafts in the upper 
part of the structure, the engine and boiler being 
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located in a building outside the elevator itself.— 
Elevators in hotels, &c. are in Britain generally 
called Lifts (q.v.). 

Elf. See Fairies. 

Elf-bolts, also called Elfin-arrows, Elf-clarts, 
Elf-shot, anil Elf-stones, names popularly given 
in the British Islands to the arrow-heads of flint 
which were in use among the early inhabitants 
of Britain and of Europe generally (see Flint 
Implements). It was believed that elves or invis- 
ible beings shot these barbs of flint at cattle, 
and occasionally even at men. Thus, Robert 
Gordon of Straloch, an accomplished country gen- 
tleman of the north of Scotland, writing in 1654, 
tells how one of his friends, travelling' on horseback, 
found an elf-bolt in the top of his boot, and how 
a gentlewoman of his acquaintance, when out 
.riding, discovered one in the breast of her habit. 
Cattle dying suddenly in the fields were believed to 
have been struck by elf-arrows — a belief which yet 
lingers in Ireland. The elf-bolt was occasionally 
set in silver, so as to be worn on the person as a 
talisman, or had a hole drilled through it, so that 
it might be dipped in water, which, being thus 
endowed with healing virtue, was used sometimes 
as a wash, more commonly as a draught. As a 
talisman, the elf-bolt was believed to be most effi- 
cacious as a preservative from poison and witch- 
craft. 

Elgin, the county town of Elginshire, 5 miles 
by rail SSW. of its seaport, Lossiemouth, 37 ENE. 
of Inverness, and 178 N. of Edinburgh. It lies on 
the Lo.ssie in the ‘garden of Scotland and while 
it retains a few quaint old houses, a cross ( restored 
in 188S), and its ruined cathedral, it has brightened 
up much during the 19th century. The Elgin 
Institution was erected in 1832 as an almshouse 
and school,' out of £70,000 bequeathed by Andrew 
Anderson (1746-1822), who from private had risen 
to be major-general in the service of the East India 
Company. Other edifices are Gray’s Hospital ( 1819) 
and the adjoining asylum (1834-65), the county 
buildings ( I860 ), the court-house ( 1841 ), the market 
buildings (1850), the academy (1800), and the 
parish church (1828), with a tower 112 
feet high. The once glorious Gothic 
cathedral (1224-1538) was a cruciform 
structure, 289 feet long by 120 across 
the transept, with two western towers, 
and a loftier central spire (198 feet). 

It was partially burned in 1270, and 
again in 1390 by the ‘ Wolf of Baile- 
noch;’ was dismantled in 1568; and 
in 1711 was finally reduced to rains 
by the fall of the great tower. The 
chapter-house, with its ‘prentice pillar,’ 
is noteworthy. The town itself has 
suffered much from fire, its partial 
destruction in 1452 at the hands of the 
Earl of Huntly giving rise to the pro- 
verb ‘Half done, as Elgin was burnt.’ 

Little remains of the royal castle, 
which in 1296 lodged Edward I. of 
England ; its ruins are surmounted by 
a monument ( 1839-55 ) to the last Duke 
of Gordon. A royal burgh since the 
reign of David I. (1124-53), Elgin 
unites with Banff, Macduff, Peter- 
head, Inverurie, Cullen, apd ICintore 
to return one member to parliament. 

Pop. ( 1S31 ) 4493; (1SS1) 7533. See Pal 

Young’s Annals of Elgin (1S79). 

Elgin, a city of Illinois, on the Fox River, 36 
miles WNW. of Chicago by rail, with large watch- 
works employing 500 hands, and manufactures 
of carriages and agricultural machinery. Pop. 
87S7. 


Elgin and Kincardine, Earl of, Governor- 
general of India. James Brace, eighth Earl of 
Elgin, and first Baron Elgin in the peerage of the 
United Kingdom (1849), was bom in Loncfon, 20th 
July 1811'. He was son of the seventh Earl of Elgin 
( 1766-1841 ) who brought from Athens the collection 
of sculptures known as the ‘Elgin Marbles.’ As 
governor of Jamaica (1842-46), and as governoi-- 
general of Canada (1847-54), he displayed adminis- 
trative abilities of the highest order. While on his 
way to China in 1857, as plenipotentiary' extraordi- 
nary, he learned at Singapore the outbreak of the 
Indian mutiny, and promptly diverted the Chinese 
expedition to the aid of Lord Canning. The mission 
to China was delayed, but ultimately, after some 
military operations and diplomacy, issued in the 
treaty of Tientsin (1858). He also negotiated a 
treaty with Japan, by which certain ports were 
opened to British tracle. On his return home he 
was appointed Postmaster-general. In 1860 he 
was again in China for the purpose of enforcing 
the ratification of the treaty. A combined English 
and French force penetrated to the capital, and 
enabled Lord Elgin and Baron Gros to dictate a 
peace under the walls of Pekin. On the expiration 
of Viscount Canning’s term of service, the governor- 
generalship of India was offered by Lord Palmer- 
ston to Lord Elgin (1861), and accepted by him. 
He died at Dharmsala in the Punjab, 20th Novem- 
ber 1863. See Walronil, Letters and Journals of 
Lord Elgin ( 1S72) ; and Laurence Oliphant, Mission 
of Earl of Elgin to China (1859). 

Elgin Marbles, a celebrated collection of 
ancient sculptures, brought from Greece by the 
seventh Earl of Elgin, then ambassador to the 
Porte, and acquired from him by the nation for the 
British Museum in 1816, at the sum of £35,000. 
Early in the century he obtained a firman to 
examine, measure, anil remove certain stones with 
inscriptions from the Acropolis of Athens, then a 
Turkish fortress. His agents, on the strength of 
this firman, removed the so-called Elgin Marbles, 
packed before Elgin’s recall in 1S03, but not finally 
conveyed to England till 1812. They are said to 
have cost the ambassador upwards of £74,000 ; and 



Part of the Frieze of the Parthenon — Elgin Marbles. 

36 both before the purchase by the government and 
:h- afterwards, there was fierce controversy as to the 
:es artistic value of the statues, and Elgin’s right to re- 
ip. move them from Athens. Lord Byron’s view as to 
the unjustifiableness of the removal was shared by 
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many, who nevertheless believed not merely that 
the marbles were thus saved from great risks, but 
that they were now made vastly more accessible 
to students than they could have been in Athens 
during the troublous times that followed. 

These sculptures adorned certain buildings on 
the Acropolis of Athens. The chief portions, which 
are from the Parthenon or Temple of Minerva, were 
designed by Phidias, and executed by him, or under 
liis supeiintendence. They consist mainly of statues 
from the pediments, metopes, and a_ large part of 
the frieze of the cella (see Athens, Yol. I., p. 538); 
a figure from the Erechtheum, and a statue of 
Dionysus, and part of the frieze of the Temple of 
Winged Victory. See Newton in the Contents of 
the British Museum, Elgin Boom (18S1-S2). 

Elginshire, or Moray, a Scottish county ex- 
tending 30 miles along the low shore of the Moray 
Firth. It is 34 miles long, and 48S sq. m. in area, 
a former detached portion having in 1S70 been 
annexed to Inverness-shire, whilst a corresponding 
portion was transferred from that county to Elgin- 
shire. The surface has a general southward ascent, 
and attains a maximum altitude of 2328 feet, 
ltivers are the Spey, Lossie, and Findhorn ; and of 
several small lakes' much the largest is Lochindorb 
(2 miles by 5 furlongs). West of the Findhom’s 
mouth are the sand-dunes of Culbin, due to drifting 
chiefly in 1G94, and some of them rising 118 feet (see 
Drift). The predominant rocks are crystalline 
in the south ; next Old Red Sandstone, with fish 
remains ; and then reptiliferous sandstone of ( prob- 
ably) Triassic age (see Dicynodon). Agriculture 
is highly advanced over all the flat fertile lower 
tract; still, only thirty-one per cent, of the entire 
area is in cultivation. Burghead and Lossiemouth 
are fishing-villages ; and whisky is distilled in the 
higher districts. Elgin and Nairn shires return one 
member to parliament. Pop. (1S01 ) 27,700; (1841) 
33,012 ;_(18S1) 43,788. The ancient province of 
Moray included the counties of Elgin and Naim, 
with parts of Banff and Inverness shires. Scan- 
dinavians early gained a footing; and it did not 
become an integral part of the Scottish kingdom 
till the later half of the 12th century. Antiquities, 
other than the pseudo-Roman remains of Burghead 
( Ptolemy’s Alata Castra ), are Kinloss Abbcv (1150 ), 
Pluscardcn Priory (1230), a Romanesque church at 
Birnie, and the castles of Duffus, Lochindorb, and 
Spynie, the last with memories of Bothwell. See 
Shaw’s History of Moray (1773; 3d. cd. 18S2), 

Eli, high-priest at Shiloh, before whom the child 
Samuel ministered unto the Lord (1 Sam. i.-iv.). 
He also judged Israel for forty years (according to 
the Hebrew text; the Septungint has twenty years); 
and in liis old age had to bear the curse that fol- 
lowed his culpable negligence in not restraining the 
evil dispositions of his sons Hoplmi and Phinehns. 
He fell fiom his seat and died on hearing that the 
ark of Jehovah had been taken by the Philistines. 

Elias Ecvita. See Lkvita. 

Elie, a pretty little watering-place of Fife, 
23 miles NE. of Edinburgh (by rail 34). Pop. 917. 

Elie <le Beaumont. See Beaumont. 

Eli jail (in the New Testament, Elias), the 
greatest of the prophets of Israel, flourished about 
900 n.r., during the reigns of Ahab and Ahaziah. 
For the story of his life a reference to the Old Testa- 
ment i« sufficient ( 1 Kings, xvii.-xix., xxi. ; 2 Kings, 
i., ii. ; 2 Cliron. xxi. 12-13). The anticipation of 
his return as the precursor of the Messiah harmon- 
ises with the account of his removnl from the earth, 
and finds support in the words of the last piophet 
(Mai. iv. 5). In the New Testament this prophecy 
is declared to have its fulfilment in John the 
Baptist, who is said to have come *in the spirit 


and power of Elias’ (Matt. xi. 14; xvii. 11-13; 
Mark, ix. 13; Luke, i. 17). Elijah appears with 
Moses on the Mount of Transfiguration. In 
Russian folklore, the ideas that once were asso- 
ciated with Perun, the thunder-god, have become 
attached to the Prophet Ilya or Elijah, on whose 
festival (20tli July) a beast is sacrificed in many 
districts. See Elijah, his Life and Times, by D'r 
Milligan (18S7) ; and The Hallowing of Criticism: 
Nine Sermons on Elijah, by T. Iv. Cheyne (1SSS). 

Elimination, in Algebra, is the operation 
which consists in getting rid of a quantity or letter 
which is common, say, to two equations, by forming 
out of the two a new equation, in such a way as to 
make the quantity in question disappear. In com- 
plicated equations, elimination becomes difficult, 
and often impossible. Elimination is an important 
process in other sorts of reasoning besides the 
mathematical ; in this larger acceptation, it means 
the setting aside of all extraneous considerations 
— of everything not essential to the result. In 
astronomical observations, the elimination of errors 
of observation is often effected by repenting the 
observations several times in such a way as to cause 
the errors to be of opposite kinds, then adding the 
observed values, ami taking their average.— The 
word to ‘ eliminate ’ is often erroneously used in 
the sense of to ‘ elicit,’ or bring to light. 

Eliot, Charles William, president of Harvard 
University, was born in Boston in 1S34, and was 
educated at Harvard, where lie filled some minor 
posts, and became president in 1S69. Under his 
rule the university lias been doubled in strength, 
and the old prescribed curriculum has been finally 
abandoned for an optional system of studies. Presi- 
dent Eliot is LL.D. of Williams, Princeton, and 
Yale, and has published, 'with Professor Storer, two 
manuals of chemistry. 

Eliot, George. This is the nom deplume of the 
great English novelist, who is perhaps best known 
as the author of Adam Bede. She was bom 
on 22d November (St Cecilia’s Day) 1819, and 
died on 22d December 18S0. Her baptismal name 
was Mary Ann Evans, but she usually signed 
herself Marian Evans. She was the youngest 
daughter of the second family of Mr Robert Evans, 
a land-agent in Warwickshire, on the property of 
Mr Francis Newdigate. Mr Evans was at the 
time of the child’s birth living at Arbury Farm, 
on tbc Newdigate property. Four months later 
he removed to Griff on the same property, ‘a 
charming red-brick, ivv-covered house,’ and here 
the afterwards celebrated authoress lived during 
the first twenty-one years of her life. Robert 
Evans was a man of strongly-marked and strenuous 
character, many of the leading traits of which 
were transferred by his daughter to the characters 
of Adam Bede in the novel of the same name, ami 
of Caleb Garth in Middlcmarch. But as Mr Evans 
died in 1849, and George Eliot’s first work of fiction 
was produced in January 1857, the father was 
never made aware of the clmracter of the daughter s 
genius. Of the life at Griff, many of the features 
are given in the sketch of Maggie Tulliver’s and 
Tom's childhood in the Mill on the Floss ; and espe- 
cially her relation to her own brother Isaac, who 
was her senior by three years, is there powerfully 
painted. Her first school was at Mbs LathomV 
of Attleboro, where she remained between the 
ages of five and nine. Then she went to Mb’ 
Wallington’s at Nuneaton, where the principal 
governess was Miss Lewis, with whom she formed 
a close friendship, and with whom she corre- 
sponded during those earlier years of expanding 
mind and receding faith, which* intervened between 
licr father's removal to Coventry in 1841 and his 
death in 1849. Between the ages of thirteen and 



ELIOT 


295 


sixteen, slie went to school at Miss Franklin’s at 
Coventry, where she became for a time a fervent 
evangelical. She lost her mother, whom she loved 
devotedly, in 1836, when she was only sixteen ; 
and early in 1837 her elder sister Christiana, who 
was five years her senior, and whose character and 
relation to herself are said to have been in some 
degree reflected in the Celia of Middlemarch, and 
in the relation between Celia and Dorothea in 
that tale, married Mr Edward Clarke, a surgeon, 
practising at Meriden in Warwickshire. From 
this time Mary Ann Evans took entire charge 
of her father's house. A master came over from 
Coventry to give her lessons in German and 
Italian, and another came to teach her music, of 
which she was passionately fond throughout life. 
But besides her studies in language and music, 
she was an immense reader on all sorts of subjects 
which interested her. 

In the spring of 1841, when Mary Ann Evans, 
or Marian Evans, as she now called herself, was 
just of age, her brother Isaac married and took 
the house at Griff, her father. removing to Foles- 
liill Road, in the outskirts of Coventry. Here 
she became acquainted with Mr Charles' Bray, 
the author of several works setting forth the 
philosophy of necessity from the phrenological 
point_ of view, and formed a close friendship with 
his wife {nde Caroline Hennell), as well as with her 
sister Sarah, and with her brother Charles Hennell, 
who had published in 1838 An Inquiry concern- 
ing the Origin of Christianity, from the rational- 
istic point of view. On 2d November 1841, Marian 
Evans announces to Miss Lewis, her evangelical 
friend, that she is about, as she hopes, ‘to effect 
a breach in the thick wall of indifference, behind 
which the denizens of Coventry seem inclined to 
intrench themselves,’ and her biographer, Mr John 
Cross (to whom she was married in 18S0), says that 
1 this probably refers to the first visit paid by Miss 
Evans to Mr and Mrs Bray at their house in 
Coventry.’ We understand it as anticipating some 
success in bringing her new friends to a more 
religious state of mind. If so, the result was just 
the opposite of her expectations. Before a fort- 
night had passed — i.e. on the lltli November, she 
writes to the same friend anticipating that Miss 
Lewis may feel estranged from her as a consequence 
of some revolution which was taking place in 
her own mind, and that the visit which Miss 
Lewis was to have paid to Miss Evans at Christmas 
may no longer be one which she would wish to pay; 
and before the end of the year she had so greatly 
offended her father by refusing to go to clmrcli 
that he actually formed some intention, though 
he did not carry it out, of breaking up his house- 
hold and going to live with his married daughter. 
Subsequently Marian Evans withdrew her objec- 
tion to going to church, though she did not modify 
her views, and the breach between father and 
daughter was avoided. 

At the opening of 1844, the work of trans- 
lating Strauss’s Lcben Jcsu, which had been at 
first undertaken by Mrs Charles Hennell, was 
transferred to Marian Evans, and at this she 
worked most laboriously till its publication in 
1S46. It was done in very scholarlike fashion. 
Indeed, the accuracy of George Eliot’s work, when- 
ever scholarship was needed, was all the more 
remarkable for her great imaginative power. There 
was nothing loose or slipshod about her. She may 
occasionally be fairly accused of pedantry, never 
of slovenliness, never of carelessness concerning 
facts, or of trusting to her imagination for what 
she had the means of verifying. She was painstak- 
ing by temperament as well as by self-discipline, 
though it would be difficult to find a case in which 
tliat very bad definition of genius, as * an infinite I 


capacity for taking pains,’ would be more wholly 
inapplicable. George Eliot had a vast capacity 
for taking pains, and she had also a great 
genius ; but her capacity for taking pains was 
as • distinct from her genius, and sliowed itself 
in intellectual achievements as different as Silas 
Manner from her translation of Strauss’s Leber 
Jesu. She translated later Spinoza’s Tractatus 
Theologico-Politicus, and in after-years his Ethics, 
though we are not aware whether either translation- 
was ever published, certainly not with her name. 
On the last day of May in 1849 her father died, 
and on the lltli June Marian Evans went abroad 
with Mr and Mrs Bray, ultimately to Geneva, 
where she remained for some months, the Brays 
returning home without her. Towards the close of 
March 1S50 she returned to England, crossing 
the Jura on a sledge, and reaching London on 23d 
March. She now began to write for the West- 
minster Review, and in September 1851, in the 
year of the Great Exhibition, she became its 
assistant editor, lodging at its headquarters in the 
Strand, and becoming the centre of the literary 
circle of which Mr Herbert Spencer and Mr G. 
H. Lewes were two of the most influential members. 
It was at this time that she translated Feuerbach’s 
Essence of Christianity, the only book to which 
she appended her real name. The drift of this 
book was to show that God is only a ‘virtual’ 
image of man, the magnified form of his hopes 
and desires. 

Gradually her intimacy with Mr Lewes grew, 
and in 1854 she formed a connection with him 
which lasted till his death in 1878, a connec- 
tion which was the great false step of her life. 
In July 1854 she went abroad with him, stay- 
ing three months at Weimar, where he was 
preparing for his Life of Goethe. After a 
somewhat longer stay at Berlin, George Eliot and 
Mr Lewes returned to England, and took up their 
abode first at Dover, then at East Sheen, anti then 
at Richmond. In November 1856, when she was 
just thirty-seven, she attempted her first story. 
The Sad Fortunes of the Rev. Amos Barton, the 
commencement of the Scenes of Clerical Life. 
The first part of it was published in Blachwood’s 
Magazine in January 1S57, and almost all who 
read, it recognised at once that a new English 
author of great power had arisen. This story was 
quickly followed by Mr Gilfl’s Love Story and 
Janet’s Repentance. In 1858 she wrote _ A dam 
Bede, partly at home, partly abroad at Munich and 
Dresden, completing it at Richmond in November. 
After the publication of this brilliant story, which 
had the most marvellous success, George Eliot 
foitnd to her amazement and annoyance that a 
Mr Liggins, who had lived in the sante country 
as herself in the Midlands, claimed to be hinrself 
the author. There was a sharp controversy in 
the Times on the subject, and it was not till the 
publisher, Mr Blackwood, had intervened, that 
Sir Liggins’s authorship was generally discredited. 
After the publication of Adam Bede, The Mill on 
the Floss, Silas Manner, Romola, and Felix Holt 
appeared in succession, but not rapid succession, 
for George Eliot always took her tune, the last 
story coming out in 1S66. Her first poem, The 
Spanish Gypsy, was published in 1868, followed iir 
the next year by Agatha, The Legend of Jubal, 
and Armgart ; and in 1871 appeared the first part 
of what proved to be, we think, in every sense 
her greatest work, Middlemarch. After that Daniel 
Bcronda, published in 1S76, showed a marked 
falling off in power, though many of the scenes 
are sufficiently rich in pathos, humour, and insight. 
Of the Impressions of Theophrastus Such, a volume 
of somewhat miscellaneous essays not unlike 
Thackeray’s Roundabout Papers in their rather 
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vague structure, no good critic, we think, formed 
anv very high estimate. 

After the death of Mr Lewes, on 2Sth November 
1S78, George Eliot, who was always exceedingly 
dependent on some one person for affection and 
support, fell into a very melancholy state, from 
which she was roused by the solicitous kindness and 
attention of Mr John Cross, an old friend of her 
own and of Mr Lewes’s, and to hint she was 
married on 6th May 18S0. Their married life 
lasted hut a few months. George Eliot died in 
Chevne Walk, Chelsea, on 22d December of the 
same year, and is hmied in Highgate Cemetery, 
in the grave next to that of Mr Lewes. 

As a novelist, George Eliot will probably always 
stand among the greatest of the English school ; 
above Richardson, whom she greatly admired, and 
with wliose painstaking and elaborate style of 
portraiture she had something in common, though 
in her preference for studies taken from simple 
rural life, from commonplace subjects so deline- 
ated as to bring out the humorous side of 
human shortcomings and the overmastering power 
of pitiable passions, she approached nearer to the 
still greater genius of Fielding. But her mind had 
not the movement and vivacity of Fielding’s. If 
it had had that movement, that elasticity, that 
freedom of life in it, her genius would probably 
have shown itself much earlier than it aid, and 
not waited till she was close upon forty before it 
betrayed even its existence. In early life she 
seems to have given her whole mind to the 
higher problems of life, and to have declared 
them virtually insoluble before she took refuge 
in portraying, with the wonderful power she 
actually displayed, the disappointments, the break- 
downs, the narrow discontents, as well as the gen- 
erous hopes and unsatisfied ideals of other human 
beings. She did not give the first-fruits of her 
intellectual energy to fiction. She exhausted, to 
her own thinking, the province of theology iirst, 
and having accepted with her usual too great 
docility the negative view of those who held that 
we have no trustworthy evidence that Christ’s life 
was a revelation of divine power at all, and who 
held that Christianity is a mere dream dreamt in 
the idealising mood of eager human aspiration, 
she passed on sadly to a pitying study of man in 
the frame of mind of one who is determined to 
make the best of a bad business. And she ex- 
tracted, perhaps, from our human lot all the good 
that it is possible for any one to extract from it 
who has once come deliberately to the conclusion 
that, though something may be done to elevate, 
and a good deal to alleviate it, and though not a 
little amusement may he extracted from it, yet 
that no power can really transfigure it, and that the 
more modest the aim, the less serious will be the 
inevitable disappointment. This subdued tone of 
regret that the highest human endeavour is destined 
to be baffled runs through all her tales, and it 
can hardly be doubted that their pervading melan- 
choly is. at least in some degree due to the false 
step which she herself, under the influence of a 
negative school of religious thought, had deliber- 
ately taken, when she sacrificed her own life to 
the ends of a connection out of which most of the 
joy, and almost all the sacredness, were taken by 
the unnatural and morally humiliating circum- 
stances under which she entered upon it. It 
was greatly to her credit that, in spite of these 
circumstances, she steadily refused to lower the 
moral ideal at which she aimed, though she pursued 
it with scanty hope, and without the assistance 
of the faintest trust in the help of anv higher 
power. She told her friend Miss IlenneU'in 1837, 
when the success of her Scenes of Clerical Life 
was already assured : ‘ If I live five years longer, 


the positive result of my existence on the side of 
truth and goodness will outweigh the small nega- 
tive good that would have consisted in my not doing 
anything to shock others, and I can conceive no 
consequences that will make me repent the past ’ 
(Life and Letters, vol. i. p. 461 ). She lived twenty- 
three years more ; hut the good of living up to one’s 
own ideal is neither small nor negative, and the 
Life appeare to show that the shock of having 
herself contributed to the world an example of 
a mode of life of which in her literary work 
she was constantly struggling to ‘outweigh’ the 
influence, was far greater and more enduring 
than she had at this time realised. 

George Eliot’s mind was one of extraordinaryreflec- 
tive power, hut deficient in vivid personal instincts. 
She notices in Silas Manner how slowly impressions 
grow up within us, and how little we are some- 
times aware of the origin of even those impressions 
which are destined to produce the greatest effects 
upon our character anti external life. ‘ Our con- 
sciousness,’ she says, ‘ rarely registers the beginning 
of a growth within us any more than without us. 
There have been many circulations of the sap 
before we detect the smallest sign of the bud.’ In 
most men and women, such obliviousness of the first 
appearance of a germ of evil would hardly apply to 
a violation of wholesome instincts of that peculiar 
and marked kind by which she set her actual life at 
variance with her moral ideal. But perhaps it was 
so in her case. Her Life and Letters appear to show 
that the suave and long-drawn melancholy and some- 
what artificial condition of self-repression in which 
she lived grew upon her more and more as 1 the 
sap circulated ’ and fed her ideal of the time relation 
of husband and wife. In story after story she 
attempted to impress upon o there the absolute 
sacredness of the relations to which her own action 
had apparently shown her to be indifferent. Her 
most impressive stories, Adam Bede, Silas Manner, 
Jiomola, Felix Holt, Midd I anarch, and Daniel 
Deronda, were all penetrated with the desire to 
show how selfish and desecrating what is called 
love may be without marriage, and how equally 
selfish and desecrating marriage may be without 
love ; yet at ever}’ return to that subject there 
seems to be less of hopefulness, less of awe, less of 
testimony to the sharp remorse which follows 
wrong-doing, less of vivid instinct, more of the 
tone of tragic warning, more of a tendency to 
acquiescence in inevitable misery, in her treatment 
of the theme. 

Her pictures of theEnglish farmers and tradesmen 
and the lower middle class generally of the Midland 
counties are hardly surpassed in English literature, 
and may he put on a level with Sir Walter Scott's 
similar pictures of the Scotch peasantry. Jcaiiie 
and Effie Deans in the Heart of Midlothian are 
hardly more impressive than Dinah and Hetty in 
Adam Bede, and many might plausibly contend 
that they are less so. George Eliot’s drawing 
had finer touches, and was more from within ; 
Sir Walter Scott’s was more rapid and vigorous, 
and excited a deeper interest in the outward 
careers of his dramatis persona'. Then again, 
George Eliot’s farmers and millers, and farriers 
and auctioneers, and parish-clerks, are painted 
not with more humour perhaps, but with humour 
of a rarer and finer kind, though it is less 
popular and effective than Sir Walter Scott’s 
bailies and drovers, and dominies and gypsies. 
What George Eliot is too frequently deficient iri is 
action ; what Sir Walter lacks is depth of insight. 
But on the whole George Eliot’s stories give us at 
least as good a picture of the life of the Midland 
counties, as masterly and full-length portraits of t he 
slow-moving, beef-consuming, habit-ridden popula- 
tion of those counties in the earlier part of this 
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century, as Sir Walter Scott has given us of the 
Border counties during the whole of the 18th cen- 
tury, with their wilder and more adventurous 
people. Of course there is a great difference in 
method between the two novelists, corresponding 
pretty closely to the difference between their 
favourite subjects. Sir Walter loved to show his 
favourites embarked in perilous adventures, Rob 
Roy gaining access to the Glasgow Tolbooth, and 
endangering his own neck to help a friend, or 
again, persuading the soldier to whom he was 
buckled to let him loose himself and dive for his 
life as they crossed the Forth. George Eliot on the 
other hand is seldom so successful as when she 
patiently develops her characters in rather slow 
but humorous dialogue — such dialogue as Shake- 
speare loved to interpolate in his plays when he 
chose to show us how the ‘ Goodman Dull ’ of the 
Midlands talked away in his stupid but comfort- 
able self-satisfaction. Perhaps now and then 
Gebrge Eliot a little overdoes this microscopic view 
of inarticulate natures. In that curious short story 
of hers, The Lifted Veil, she gives a picture of a man 
with a quite preternatural insight into the vagrant 
and frivolous background of the minds of those 
amongst whom he lives, who is made to complain of 
‘the obtrusion on my mind of the mental process 
going forward in first one person and then another, 
with whom I happened to be in contact ; the 
vagrant, frivolous ideas and emotions of some 
uninteresting acquaintance . . . would force them- 
selves on my consciousness like an importunate, ill- 
played musical instrument, or the loud activity of 
an imprisoned insect. ’ Had not George Eliot her- 
self some curious gift of the same kind? — as for 
instance in the very long analysis she gives of the 
way in which the gossips of Raveloe constructed, 
out of their own consciousness, the dress and 
ersonal appearance of the pedlar who is supposed 
y them to have stolen Silas Marner’s gold ? She 
seems sometimes to have had the buzz of dull but 
excited gossip almost revealed to her by a kind of 
disagreeable intuition, and to have written it down 
at too great length in order to rid herself of its 
leaden predominance over her imagination. 

But if in delineating character George Eliot is 
often more than the equal of Sir Walter Scott, 
because she goes deeper and has a more penetrat- 
ing insight, she is greatly his inferior in play and 
•richness of pictorial imagination, in rapidity of 
movement, and in warmth of colour. Eomola, her 
one historical romance, though it is full of subtlety 
of conception, contains some very striking figures, 
and is painted with a surprising minuteness of real- 
istic detail, is a doubtful success. Sir Walter Scott 
never failed in making the chief historical figure 
of his historical romances the most interesting 
figure in his group. His studies of Maiy Stuart in 
.the Abbot, of Elizabeth in Kenilworth, of James I. 
in the Fortunes of Nigel, and of Louis XI. in 
Quentin Durward are studies which will live in the 
imaginations of men as long as the most vivid of 
historical portraits. George Eliot did not thus 
succeed in painting Savonarola. It was in Tito and 
Tessa that she achieved her great successes. As 
regards the historical background of Eomola, one 
can hardly say that it holds its place at all as 
compared with even the least successful historical 
romance of Sir Walter Scott, say, Anne of Gcicr- 
stein or the Fair J\Iaid of Perth. George Eliot’s 
imagination was not buoyant enough to travel 
back into these far regions of history, and create 
them anew for us. Nor does her story move rapidly 
enough to make up for the difficulty of transporting 
our sympathies to so distant a region. We miss the 
vividness and we miss the action which are needful 
for the art of historical romance. 

And again in her poetry George Eliot falls far 


short of Sir Walter Scott ; she is sombre, stately, 
even Miltonic after a fashion of her own, but 
Miltonic without Milton’s felicity and charm. 
She is as grandiose as Milton without being as 
grand. Sometimes she attains true grandeur, as 
in her delineation of the selfishness that remained 
at the heart even of the inspired musician Juhal : 

This little pulse of self that living glowed 

Through thrice three centuries, and divinely strowed 

The light of music through the vague of sound, 

Ached smallness, still in good that had no hound. 

The last line is grand, but not with Milton’s 
sweet and winning grandeur. And usually George 
Eliot falls quite short of true grandeur in her poetiy, 
and seems to he impressive without actually im- 
pressing the reader. The rhythm is laboured, the 
thought is laboured, the feeling is laboured, and 
the effect is more artificial than artistic. 

Perhaps the most curious feature of George 
Eliot’s genius is that she wrote so very much better 
and -with so much more ease when she was writing 
dramatically than she did when she was writing 
her own thoughts in her own name. There is hardly 
a good letter — considered as a letter— in the whole 
three volumes, made up chiefly out of her letters, 
which Mr Cross has given to the world. There is 
on the contrary hardly an ineffective speech put 
into the mouth of any of the character's whom she 
delineated in her novels. Sir Walter Scott has 
given us a far larger proportion of ineffectively 
painted characters, though also a greater number 
of effectively painted characters, than George Eliot. 
There is hardly a country squire, or dairymaid, or 
poacher, or innkeeper, or country lad or lass to 
whom George Eliot does not give a thoroughly 
individual voice ; but when she comes to speak 
for herself, her voice is measured, artificial, mono- 
tonous, and a little over-sweet. Her letters read 
as if they were turned out by machinery, though 
machinery invented by some gently intellectual and 
laborious mind. Scott’s letters are delightful read- 
ing ; Miss Bronte’s are full of interest ; even Miss 
Austen’s, though they disappointed everybody, give 
the impression of a lively and observant mind. But 
George Eliot’s have no freedom or personal stamp 
upon them, unless the absence of personal feeling 
be itself a personal stamp. It almost seems as if 
her mind had been intended more as an instrument 
for interpreting the minds of others, more as a 
phonograph through the agency of which the 
natures of all the various interlocutors with whom 
she met could be delicately registered and made 
to report themselves to the world, than as a distinct 
organ of her own taste and purpose. George 
Eliot is in the highest degree original in her power 
of interpreting others, but she gives an effect of 
faded second-hand suavity when she comes to 
interpret herself. Nevertheless she will be named 
in the same category with Sir Walter Scott, 
Thackeray, and Dickens, perhaps even above 
Miss Austen, if only for the richness and quantity 
of her admirable work. When the novelists of the 
nineteenth centurv come to be discussed in the 
twentieth, she will certainly rank above Trollope, 
or Mrs Oliphant, or Miss Bronte, or Mrs Gaskell, 
or Bulwer Lytton, or any of the other clever 
novelists who have filled so large a part of this 
century with their lively and skilful work. 

See the Life of George Eliot,' as unfolded in her Letters 
and Journals, edited by J. W. Cross (3 vols. 1SS5-SG) ; 
George Eliot, by Mathilde Blind (18S3); F. W. H. ’Ivors, 
Essays: Modern (1883) ; Essays, Theological and Literary, 
by K. H. Hutton (1871), and his Modern Guides of 
English Thought (1887). 

Eliot, John, ‘the Indian Apostle,’ was born 
probably at Widford in Hertfordshire in 1604, the 
son of a yeoman, graduated at Cambridge in 1G22, 
and, after taking orders in the Church of England, 
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quitted Lis native country for conscience’ sake, and 
landed at Boston in New England in 1631. For 
some months lie ‘ exercised ’ in the church there, 
lint being fore-engaged to friends who had settled 
at Roxburv, he repaired thither in the summer of 
1632. In 1646, after two years’ study of the lan- 
guage, he delivered a long sermon in the native 
dialect at Nonantum, about five miles from Rox- 
burv; and other meetings soon followed. He 
shortly after began to establish his_ converts in 
regular settlements, his work meeting with ap- 
proval both in the colony and at home ; in England 
a corporation was founded in 1649 ‘for the pro- 
moting and propagating the Gospel among the 
Indians of New England,’ which defrayed the 
expenses of the preachers and the cost of printing 
translations. At one time there were over a dozen 
townships of 1 praying Indians ’ within the bounds 
of Massachusetts, and many more outside these 
limits, with numbers estimated in 1674 at 3600 ; 
but, although the organisation survived until .the 
death of the last native pastor in 1716, the decay 
of the ‘praying towns’ was rapid after the war 
with ?, M&'t' \vs\g, Philip iihlSV in. which the, 
converts suffered equal cruelties at the hands of 
their countrymen and of the English, whom they 
are nevertheless believed to have saved from ex- 
tinction. Eliot died at Roxbury, 21st May 1690 ; 
there are monuments to his memory in the Indian 
burying-ground at South Natick, and at Newton, 
near the scene of his first Indian sermon. A man of 
earnest piotv and devotion to evangelisation, warm- 
hearted, and of a singularly attractive manner, he 
has left a memory that is honoured among the 
first in the history of New England. Along 
with his colleague Thomas Weld, and Richard 
Mather, Eliot prepared an English metrical version 
of the Psalms, the ‘ Bay Psalm-book ’ ( Camb. 
1640), which was the first book printed in New 
England. He was also the author, among other 
works, of The Christian Commonwealth (Lond. 
1639; suppressed by the general court, and now 
extremely rare), of The Communion of Churches 
( Camb. 1663 ; the first book privately printed in 
America), of several tracts, anil of translations into 
the Indian tongue of Baxter’s Call, Bayly’s Prac- 
tice of Piety (abridged), and Shepard’s Sincere 
Convert. But the great work and the noblest 
monument of his devoted life was the translation 
of the Bible into the tongue of the Indians .of 
Massachusetts (Algonquin), of which the New 
Testament appeared in 1661, and the whole work, 
with a version of the Psalms in metre, and a page of 
1 catechism,’ in 1663. His Indian Grammar Begun 
was printed in 1666, his Indian Primer in 1669 ; a 
reprint of the only known copy of the latter, now 
in the library of the Edinburgh University, was 
issued in 18S0, along with a reprint of one of 
the only two extant copies (not alike) of A 
Christian Covenanting Confession. The finest col- 
lection of unique and scarce copies of Eliot's works 
is in the Lenox Library, New 1 ork ; many of them 
have been reprinted. 

The best Life of Eliot is that by C. Francis in vol. r. of 
the first series of Sparks's American Bicyiraphv (1S3G), 
the earliest that by Cotton Mather (1691); see also two 
careful articles in the Cucbypiidia of Amcr. Biop. (vol, it 
18 ST ) and the Diet, of Biop. (vol. xvii. I860). 

Eliot, Sir John, English statesman, the earnest 
champion of the supremacy of parliament in the 
government of the nation, was the son of a countrv 
gentleman of Cornwall, in which countv, at Port 
Eliot on the Tamar, lie was born, 20th April 1592. 
Ilis education was that u«nal for voting men of his 
position. During the course of his continental 
travels lie became acquainted with Yilliers, after- 
wards Duke of Buckingham, an acquaintance- 
ship which lmd a most important influence 


upon his subsequent parliamentary career. In 
fact Iiis relations with Buckingham, first in 
support of the duke, and afterwards in anta- 
gonism to him, and his position as an ardent 
champion of the independence of the House of 
Commons aTe the two chief determining factors 
of his public life. He entered the parliament of 
1624 as an adherent of Buckingham, whom lie 
heartily supported in liis warlike policy against 
Spain. But during tlie course of the next parlia- 
ment (1625) his eyes seem to have become opened 
to the true character and designs of the favourite, 
and lie finally broke with him that same year, 
owingdo an arrogant refusal on Buckingham’s* part 
to acknowledge the House of Commons as the real 
ruling power m the nation. And in Eliot’s case, 
as in that of most enthusiastic impetuous natures, 
it was almost a matter of course that, having be- 
come convinced of the unworthiness of Ills former 
leader, he should swing over to the extreme of 
fierce, implacable hostility to him. Accordingly, 
in the next parliament, m which, from the force 
of circumstances, Eliot was the leading spirit, his 
policy was in the main one of antagonism to the 
king* and finally culminated in the impeachment of 
Buckingham. For this he was sent to the Tower 
on 11th May, and not released until the 19tli. In 
the parliament of 1628 Eliot raised his voice against 
arbitrary taxation, and was instrumental in forc- 
ing fronv Charles tlie celebrated Petition of Bight. 
For having again protested formally against the 
king’s proceedings in matters of taxation and 
religion, Eliot was, on 4th March 1629, sent, along 
with eight other members, to tlie Tower; and 
steadfastly refusing to acknowledge himself to 
have been in error, was kept in confinement until 
bis death, on 27th November 1632. During bis 
incarceration, Eliot composed an account of 
Charles’s first parliament, Ncqotivm Postcrormn 
(first printed in 1881); a philosopbico-politicftl 
treatise, The Monarchy of Man (1879) ; and An 
A]>ology for Socrates (1881), a vindication of his 
own public conduct. Besides these he also left Dc 
Jure Majcstatis, a Political Treatise of Government, 
and the Letter-book of Sir John Eliot, both pub- 
lished in 18S2. See the Biography by John Forster 
(2d ed. 1871 ). 

Eliot. Sir Thomas. See Elyot. 

Eliot. Samuel, an American author, horn in 
Boston in 1821, graduated at Harvard, and was 
professor of History and Political Science in 
Trinity College, Hartford, in 1856-64, being also 
its president in 1860-64. Between 1S64 and 1S74 
be lectured there and at Harvard, and lie after- 
wards filled important posts in the Boston schools, 
lie received the degree of LL.D. from Columbia in 
1S63, nnd from Harvard in 1SS0. Tim first two parts 
of a Ilistoi-i/ of Liberty appeared in 1847-49-53. 
He also published a Manual of United States 
Jlistory (1S56; revised ed. 1873), and several 
volumes of selections. 

Elis. one of the ancient divisions of the Pelopon- 
nesus, bounded N. by Achaia, E. by Arcadia, and 
\V. by the Ionian S*ca. The northern and more 
fertile region, watered by the Pencus and numerous 
smaller streams, was famed for the excellence of its 
horses ; the southern and more rugged district is 
drained by the Alpliens, which rises in the moun- 
tains of Arcadia. On its banks were the grove and 
temple of Olympic Zeus, nnd the plain in which 
the great Olympic games were celebrated, l or 
long the sacred character of Elis, ns the seat of the 
greatest of tlie national festivals, protected the 
country from invasion, but during the Pelopon- 
nesian war, flie Athenians, and afterwards the 
Spartans, disregarded the privileges of the Elean®. 
See Olympia, for excavations. 
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Elislia { in the authorised version of the New 
Testament, Eliseus), a prophet of Israel, the suc- 
cessor of Elijah. . He exercised his functions for 
a period of fifty-five years, during the reigns of 
Jehoram, Jehu, Jehoahaz, and Jehoash(l Kings, 
xix. 19 ; 2 Kings, ii.-ix. , xiii. 14-21 ). Though a 
double portion of Elijah’s spirit was promised to 
him, he displays little of lus master’s impetuous 
and uncompromising temper. The contrasts be- 
tween the two prophets have been frequently dis- 
cussed. Elisha is canonised in the Greek Church ; 
his day is the 14th of June. 

Elixir (Arab, cl iksir, ‘the philosopher’s stone;’ 
see Alchemy), a term in pharmacy which has 
come down from the days of Alchemy (q.v.). By 
the alchemists the term was applied to various 
solutions employed in the attempt to transmute 
metals. But the most notable elixir, sought after 
by many, was the elixir vita;, ‘the elixir of life,’ that 
sublime, potent, perfect, invaluable preparation 
which, if discovered, would confer immortality or 
at least extreme length of life on him who drank 
it. The name has recently been appropriated 
to a class of American pharmaceutical prepara- 
tions. These are very different from the old- 
fashioned elixirs, which corresponded in the main 
to our modern tinctures; for in the American elixirs 
the first object sought is to present the medicine 
under an agreeable form, even if frequently with a 
loss of potency. These newer- elixirs are often 
highly alcoholic, and are sweetened and flavoured 
with great skill. In British pharmacy, Elixir of 
Vitriol is almost the only representative of the old 
class, and is prepared by mixing together sulphuric 
acid, alcohol, tincture of ginger, and spirit of cinna- 
mon. This preparation, also known as aromatic 
sulphuric acid, is useful for quenching thirst, 
sharpening the appetite, checking profuse perspira- 
tion, and often reducing the action of the pulse. 
The dose may range from ten to forty drops, 
administered in syrup or water. 

Elizabetgrad, a fortified town of South 
Russia, in the government of Kherson, 283 miles 
by rail NE. of Odessa, is an important military 
depot, with a strong citadel. Soap-boiling, tallow- 
refining, and candle-making are the principal indus- 
tries. Elizabetgrad was founded in 1754, and named 
after the Empress Elizabeth. In 1881 there were 
murderous assaults on the Jews, who are very 
numeious here. Pop. (1883) 51,774. 

Elizabeth, capital of Union county. New 
Jersey, and formerly capital of the state, lies 5 miles 
SSW. of Newark by rail, with one quarter (gener- 
ally called Elizabethport) on Staten Island Sound. 
It contains a court-house, city hall, and several 
good schools, and is the seat of a large Singer sew- 
ing-machine factory, and of a number of manufac- 
tories of oil-cloth, pottery, ironwares, hats, combs, 
<Src. Elizabethport has steamboat communication 
with New York city, 12 miles to the north-west, 
and ships large quantities of anthracite coal ; it 
also has several foundries. A great drawbridge 
over Staten Island Sound, S00 feet in length, with 
a draw-span 500 feet long, connects New Jersey 
here with the Staten Island shore. Pop. ( 1SS0) 
2S,229; (1SS5) 32,119. 

Elizabeth, Queen of England and Ireland, was 
the daughter of Henry VIII. bv his second wife, 
Anne Boleyn, and was born in Greenwich Palace, 
7th September 1533. From her father she inherited 
physical strength, resolution, energy, hauteur, a 
fiery temper, an inclination both to cruelty and 
-to coarseness, and a passion for splendour; to her 
mother may be attributed such physical attractions 
as can be claimed for her, whatever of feminine 
piquancy flashed fitfully across her essentially 
masculine life, and probably also her insincerity. 


her jealousy, and her love of artifice. The mar- 
riage of her parents was a secret one, and when, 
in 1536, her mother was beheaded, and her father 
married Jane Seymour, she, as well as her Half- 
sister Mary, the daughter of Catharine of Aragon, 
was declared illegitimate. Her early years were 
in consequence passed under a cloud, though profit- 
ably so far as' intellectual discipline was concerned. 
The governesses and teachers, in whose society she 
spent most of her time till the death of her sister 
Mary, and of whom the chief were Lady Bryan, 
Lady Tynvhitt, Sir John Cheke, William Grind al, 
and Roger Ascliam, were almost all devotees to the 
New Learning, while some were adherents of those 
Reformation principles which her father partially 
accepted and established in England. Her accom- 
plishments, like her charms, the ardour of her 
Protestantism, and even her patriotism and politi- 
cal foresight, were exaggerated by the historians-in- 
waiting of her reign. But it is beyond question 
that she learned to read Cicero, Sophocles, and even 
one or two of the Fathers in the original, to speak 
German and French with fluency, and to acquire a 
mastery over the then limited technique of music. 

During the life of Elizabeth’s father, two of her 
stepmothers, Anne of Cleves and Catharine Parr, 
looked upon her with a friendly eye, and the latter, 
but for her. father’s temper or dislike, would have 
had her much at court during the closing years 
of his reign. But till, on the death of Mary, she 
ascended the throne, she did not play an important 
part in English politics. During the reign of 
Edward VI. she, then a girl of sixteen, was sub- 
jected to the dubious attentions of Lord Seymour, 

1 High Admiral of England, and responded so far to 
them that her conduct was made the subject of a 
, public inquiry. On her brother’s death she took 
the side of her sister against Lady Jane Grey and 
tile Duke of Northumberland, but her identification 
with Protestantism aroused the suspicion of Mary 
and her counsellors, and led to her being implicated 
in Wyatt’s rebellion in 1554, and thrown into the 
Tower. Subsequently she was strictly guarded in 
Woodstock, anil her adroit and seemingly not alto- 
gether insincere conformity to the Catholic ritual 
was probably the sole cause of her not sharing the 
fate of the leadin'' Protestants of the time, and 
being sent to the block. 

On the death of Mary, 17th November 1558, 
Elizabeth, then twenty-five years of age, was sum- 
moned to the throne amid the acclamation alike of 
Protestants, who saw in her advent a cessation to 
the persecutions of the preceding five years, and 
of Catholics, who had more than a suspicion of 
her indifferentism in ecclesiastical and theological 
matters. Although to the end of her life she 
retained a liking for the splendour of Catholic cere- 
monial, and had no sympathy with the doctrines of 
Geneva, her political sagacity enabled her at once 
to perceive that her part in Europe must be that of 
a Protestant sovereign, while her courage led her 
to act promptly. Having presumably taken the 
advice of Sir' William Cecil ( afterwards Lord 
Bur"hley ), whom three days after her accession 
to tlie throne she appointed Chief Secretary, she 
issued a proclamation to the effect that the church 
service be read in English, and the elevation of the 
host be discontinued. She also ordered the English 
ambassador at Rome to notify to the reigning pon- 
tiff, Paul IV., her acceptance of the throne. Paul 
IV. replied that Elizabeth, being illegitimate, must 
resign all pretensions to the crown of England, 
which he claimed a right to dispose of, that country 
being a fief of the holy- see. The only result of 
this assumption was to' make Protestantism and 
patriotism in England synonymous. The Anglican 
Church, with its Thirty -nine Articles, its Book of 
Common Prayer, and its acknowledgment of the 
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headship of the sovereign, was there and then vir- 
tually established in its present form. The change 
that was effected was in no sense a revolution. Of 
the prelates who were in office when Elizabeth 
began her reign, only one, Walson, Bishop of Lin- 
coln, agreed to the innovations contained in her 
proclamation, but of 9000 clergy, fewer than 200 
resigned their livings. 

To an exceptional extent, even for a sovereign 
with such strong absolutist instincts as Elizabeth, 
her life was bound up with the history of England 
(q.v.). Here, therefore, it will be necessary only 
to point out how her personal prejudices and opin- 
ions, and still more, her likes and dislikes, affected 
the policy of her country. The great blots upon 
her reign were the persecution of the Catholics, 
and the execution of Mary, Queen of Scots. It is 
impossible to say now how much feminine jealousy 
on Elizabeth’s part of a woman with {neater per- 
sonal attractions than herself had to do with the 
precipitation of this tragedy, but it is unquestion- 
able that such jealousy existed. The discovery of 
designs against her life, such as the Ridolfi plot, 
had probably also not a little to do with her final 
determination, and certainly led to the execution 
of the Duke of Norfolk. The great glory of Eliza- 
beth’s reign, on the other hand, was the destruc- 
tion of the Spanish Armada in 15SS ; but for this 
great national deliverance but slight credit is due 
to Elizabeth. It is true that, when an army 
assembled at Tilbury to resist invasion, she showed 
the courage of her race, and addressed her troops 
in language which has the genuine ring of patriot- 
ism. But it is also true that she at first declined to 
admit the national danger, although it was appar- 
ent to all her advisers, that she hesitated lament- 
ably as to the steps to he taken to meet it, and that 
her parsimony in such matters as the naval com- 
missariat led to the risk of disaster, and prevented 
the victory which was actually won from being so 
complete as otherwise it would have been. The 
triumph of England over Spain is to be attributed 
to the wisdom and energy of Elizabeth’s advisers, 
to the skill and courage of the great English cap- 
tains of the time, and to the generous patriotism of 
English, and especially of London, merchants. 

_ It would he difficult to say whether the romantic 
side of Elizabeth’s life is more notable for its pro- 
minence or for its farcicality, if not unreality. 
From her sixteenth year to her fifty-sixth, one 
matrimonial scheme or violent passion, not always 
remarkable for delicacy, succeeded another. Before 
she ascended the throne, her name was mentioned 
in connection either with marriage or with love, not 
only with Admiral Lord Seymour, as already men- 
tioned, but with Edward Courtenay, son "of the 
Earl of Devonshire ; the Earl of Arran ; Philip of 
Spain, who married Mary ; and Philibort of Savoy. 
After she. became Queen of England, Philip 
renewed his courtship, while her hand was also 
solicited. by or for Eric, king of Sweden, Henry 
III. of France, his successor Henry of Navarre, the 
Archduke Charles of Austria, and the Duke of 
Alencon.. Letters preserved in Hatfield show that 
she cherished an attachment for the last until he 
died, worn out with debauchery, in 158-1 ; although 
at the time they first met she was thirty-eight and 
lie nineteen, and a dwarf with a face horribly dis- 
figured by .smallpox. But her heart was most pro- 
foundly touched bv Robert Dudley, Earl of Leicester 
(q.v.), master of the horse, an accomplished courtier, 
aud a handsome and clever, though dissolute and 
essentially shallow man. She indicated her par- 
tiality for him even before the death of his wife, 
the ill-fated Amy Robsart. The despatches of 
the Bishop of Aquila, ambassador of Philip II. in 
London, represent her indeed as accessory to the 
‘ murder ’ of Amy, and ns being willing to become 


a Roman Catholic, provided Philip consented to her 
marriage with Leicester. But the bishop violently 
disliked Elizabeth, and there is- every reason to 
believe that he was befooled by her, while it is by 
no means certain that the death of Leicester's wife 
was the result of foul play. But it is unquestion- 
able that Elizabeth would have married Dudley but 
for the remonstrances of her chief adviser, the elder 
Cecil. After Leicester’s death, Robert Deveretix, 
second Earl of Essex ( q. v. ), succeeded to his position 
as favourite. But Elizabeth’s relations towards 
Essex, as indicated by outbursts of temper as well 
as of affection, were essentially those of a mother 
towards a spoiled child. When Essex was behended 
for rebellion in 1601 she does not seem to have 
exhibited much grief. The eccentricity of Elizabeth 
was shown even more in her passion for adulation 
and extravagance in dress than in her coquetries. 
Raleigh felt constrained to compare her in a breath 
to Alexander, Diana, Venus, Orpheus, an angel, 
and a nymph. She is Shakespeare's ‘fair vestal 
throned try the west,’ and Spenser’s Gloriana. Paul 
Hentzner," a German, who saw her going to chapel 
when she was in her sixty-fifth year, says that at 
that time she ‘ had pearls with rich drops in her 
ears, wore false red hair, had a small crown on 
her head, her bosom uncovered, her dress white 
silk, bordered with pearls of the size of beans, a 
collar of gold and jewels.’ So long as she retained 
any activity she attended theatrical and other 
pageants; and the more splendid these were, the 
more they were to her taste. The vigorous style 
of her dancing was commented on sarcastically by 
her enemies. The variety and number of her dresses 
have passed into a proverb. When every allowance 
has been made for the manner in which Elizabeth’s 
charms were enhanced by her own artifices, and by 
the flattery of her courtiers, she must still be 
believed to have had some personal attractions. 
When young she was noted for her abundance of 
auburn hair and mobile though regular features, 
while Hentzner found her ‘ stately, and majestic,’ 
and remarked ‘ a special beauty in her delicate 
white hands.’ 

Patriotic as Elizabeth was after her own peculiar 
fashion, she was outside of and had no sympathy 
with either the intellectual or the religious move- 
ments of her time. Protestantism in the form of 
Puritanism she abhorred ; she was indifferent to the 
genius of Shakespeare, though his plays were per- 
formed before her. She never ad vancecl beyond the 
essentially classical studies of her girlhood ; vet, in 
virtue mainly of translations from Greek, Latin, 
and French, she has been included by Horace 
Walpole in his Catalogue of Royal and Noble 
Authors. 

A personal interest attaches to the last yearn of 
Elizabeth’s reign, owing to her great loneliness. 
This was due in large measure to the fact that her 
leading advisers and friends, including .Burghlcv, 
Walsingham, Hatton, Bacon, and Warwick, prede- 
ceased her. Their places were taken by other men 
of ability, Sir Robert Cecil, Burghley’s second son, 
being in particular both a skilful diplomatist and 
an accommodating courtier. But she never was 
on exactly the same terms with them ns she had 
been with their predecessors. She also felt lonely 
in a political sense. She had inherited Tudor views 
as to the absolute supremacy of the crown over par- 
liament. During the last thirteen years of herreign 
parliament assembled three times, In 1592, 1597, ami 
1601, and although, partly owing to her tact ami 
partly to its timidity, no actual collision occurred 
between them, it protested against monopolies, and 
sought to curtail Elizabeth’s expenditure. With 
such manifestations of public spirit Elizabeth could 
have no sympathy, and indeeil she felt somewhat 
of a stranger in her own country, and among, ft 
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S le whose intellectual, religious, and even poli- 
ideas were widely different from, and in some 
cases diametrically opposed to her .own. Never- 
theless, her indomitable spirit enabled her to retain 
her zest for the pleasures" of life ; to the last, too, 
she retained her indifference to the sufferings of 
others. As late as the year 1601 she was able to 
give receptions, to visit at the country-houses of 
wealthy subjects, and even to comport liei-self after 
the fashion of a lioydenish school-girl. Within a 
few weeks of her death a seminary priest of the 
name of Richardson was hanged and disembowelled 
at Tyburn. In the beginning of 1602 those immedi- 
ately about her noticed a decline in her health. 
She revived temporarily, however, and was able to 
ride, hunt, and even dance once more. In the 
second week of 1603 she caught cold, and never 
recovered. In February she was seized with sick- 
ness, which was aggravated by melancholy. She 
would take no medicine and little food, refused 
to go to bed, and rested in silence day and night 
on cushions. She continued in this condition till 
March 24, when she died in the presence of her 
council. She had previously made a sign with her 
hands in answer to a question by Cecil, which was 
interpreted as indicating her wish to be succeeded 
by Janies VI. of Scotland. 

‘ The golden days of good Queen Bess ’ are more 
than ever regarded as one of those periods of British 
history of which we have as a nation much 
reason to he proud. It is emphatically the period 
in which Great Britain took up her position as a 
‘world power,’ and it is impossible to believe that 
Elizabeth had no personal part in making it what 
. it was. The ‘Virgin Queen’ nearly stands revealed 
by history as cruel, capricious, insincere, at once 
unpleasantly masculine and weakly feminine, but 
she was highly popular with her subjects, and 
this popularity cannot be quite explained away by 
circumstances outside of herself. She had un- 
questionably the invaluable faculty — in her case 
it amounted almost to genius — of selecting as her 
advisers on political affairs the most capable of the 
men around her. 

Of the many biographies of Elizabeth, Miss Strickland’s 
Life is, on the personal side, the best; M. AVieseper’s 
La Jeunesse d’Elisabctli d’Angletcrre (Paris, 1878 ; Eng. 
trans. 1879) may also be consulted. The most reliable 
authorities on the public events of her reign are the 
calendars of the state papers, especially the calendar of 
the MSS. at Hatfield, and the calendar (1509-1603) of the 
state papers relating to Scotland. Among historical 
works dealing with this period, Mr Froude’s, in spite of 
the doubts which have been thrown on his accuracy by 
able critics, is still the best and most exhaustive. Hallam, 
Lingard, Birch’s Reign of Queen Elizabeth ( 1754), "Wright’s 
Queen Elizabeth and her Times (1838), Dean Church’s. 
Elizabeth (18S9), and Motley’s Rise of the Dutch Republic 
and History of the United Netherlands should also be 
consulted. Essays on Elizabeth are innumerable ; that of 
Dr Jessopp (1889), contributed to The Dictionary of 
National Biography, mil be found exceptionally bright 
and comprehensive. See also the articles Mary, Queen 
of Scots; Burghley, Armada, Leicester, Essex, 

• Drake, Raleigh ; and for the Elizabethan Literature, see 
England (Literature of), and Drama. 

Elizabeth, Queen of Bohemia, forms the con- 
necting link between the ancient royal families 
of England and Scotland and the present reign- 
ing dynasty. Daughter of Janies VI. of Scot- 
land and I. of England, she was bom in the 
palace of Falkland, 19th August 1596, educated 
m England, and in 1613 married to Frederick V. 
(q.v.), Elector Palatine, who in 1619 was chosen by 
the Bohemian estates to fill the throne of Bohemia. 
The following year the army of the ‘ Winter King ’ 
was routed by the forces of the Catholic League, 
and the royal family took refuge in Holland, 
where they had to endure sore poverty. Of the 


thirteen children of Elizabeth, mention may be made 
of Charles Louis, who was restored to the hereditary 
electorate at the close of the Thirty Years’ War in 
1648; Rupert, the ‘mad cavalier;’ Maurice, who 
also fought in England during the Civil War ; and 
Sophia, who was married to Ernest Augustus of the 
House of Brunswick, afterwards Elector of Hanover. 
After the Restoration Elizabeth went to England, 
where she died February 13, 1662. When in 1701 
the question of succession to the crown of Great 
Britain was debated, it was found that all the 
descendants of James I. Were either dead or were 
Roman Catholics, except Sophia, Electress of 
Hanover, and her family. By act of parliament 
the crown was accordingly secured to her and her 
descendants, ‘ being Protestants ; ’ and in virtue of 
this Act of Settlement, on the death of Queen Anne 
Sophia would have ascended the throne, but she 
predeceased the queen three months, and her son 
became king of Great Britain as George I., 
August 12, 1714. In this extraordinary and un- 
foreseen manner did the unfortunate queen of 
Bohemia originate the dynasty of the reigning 
monarch. In her prosperity fond of luxury ana 
magnificence, in adversity a devoted wife and 
mother, she was always resolute and vivacious, 
and exercised a singular charm over her contem- 
poraries. See her Life in Mrs Everett Green’s Lives 
of the Princesses of England (1851); Gardiner’s 
History of England ; and the Memoirs of Sophia, 
Electress of Hanover (trans. 18S8). 

Elizabeth, Madame (1764-94), a French prin- 
cess, sister of Louis XVI. (q.v.). 

Elizabeth, St, daughter of Andreas II., king 
of Hungary, was born at Presburg in 1207. At 
the age of four she was affianced to the Landgraf 
of Thuringia, Louis IV., and brought to his 
court in the Wartburg near Eisenach to be 
educated under the eyes of the parents of her 
future husband. She early displayed a passion 
for the severities of the Christian life. She de- 
spised pomp, and ambition, cultivated humility, 
and exhibited the most self-denying benevolence ; 
her conduct even as a girl astonished the Tliur- 
ingian court. The marriage took place when 
Elizabeth was only fourteen. Louis himself, far 
from blaming the devout girl whom he had made 
his wife for her long prayers and ceaseless alms- 
giving, was himself partially attracted to a similar 
mode of life. A boy and two girls were the fruit 
of their union. Louis died as a crusader at Otranto 
in 1227. Great misfortunes soon befell the saintly 
landgravine. She was deprived of her regency by 
the brother of her deceased husband, and driven 
out of her dominions on the plea that she wasted 
the treasures of the state by her charities. At 
last she found refuge in a church, where her first 
care was to thank God that he had judged her 
worthy to suffer. Subsequently, after other severe 
privations, such as being forced to take up her 
abode in the stable of a hostelry, she was received 
into the monastery of Kitzingen by the abbess, 
who was her aunt. When the warriors who had 
attended her husband in the crusade returned 
from the East, she gathered them round her, and 
recounted her sufferings. Steps were taken to 
restore to the unfortunate princess her sovereign 
rights. She declined the regency, however, and 
would only accept the revenues which accrued to 
her as landgravine. The representations of other 
potentates soon induced her brother-in-law to 
allow her to return to Marburg, and to draw a 
yearlv revenue of 500 marks. She now devoted 
herself wholly to a life of asceticism, put on nun’s 
raiment, and' took up her residence in a cottage 
at the foot of the lull on which stood her castle 
of Marburg. The remainder of her days were 
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devoted to incessant devotions, almsgivings, and 
mortifications. All her revenues were given to 
the poor, and what she required she earned with 
her own hands. She died 19th November 1231, 
and was canonised four years after by Pope 
Gregory I. Miracles surrounded her even during 
her lifetime ; thus a basket conveying provisions 
to the poor, when opened by a suspicious person, 
was found to contain nothing but roses. _ Above 
her grave at Marburg the beautiful Elisabeth- 
kirclie was founded in 1236. See Montaleinbert’s 
Histoire dc Saintc Elisabeth tie Hongric (1S36; 
17th ed. 1880). Kingsley’s Saint's Tragedy { 1 S4S ) 
is based on the story of Elizabeth’s life. 

Elizabethan Architecture, a term applied 
to the mixed style which sprang up on the decline 
of Gothic architecture. It is chiefly exemplified 
by mansions erected for the nobility in the reigns 
of Elizabeth and James I., and originated in the 
first attempt to revive classic architecture. This 
tendency came from abroad, and was influenced, 
no doubt, by Holbein, who was patronised by 



Elizabeth Petrovna, Empress of Russia, 
daughter of Peter the Great and Catharine I., was 
born in the year 1709. Of doubtful legitimacy, and 
apparently indifferent, to everything but tlio 
gratification of her passions, she did not oppose the 
accession of the boy Peter II. in 1727, of Anna, 
Duchess of Courland, in 1730, and of- the infant 
Ivan VI. in 1740. In 1741 the infant emperor was 
deposed, and Elizabeth raised to the throne, chiefly 
by the agency of Lecocq, a surgeon, and the 
Marquis de Clietardie, the French ambassador. 
In the following year Elizabeth proclaimed as her 
successor Peter, the son of her sister the Duchess 
of Holstein-Gottorp. During this reign a war u ith 
Sweden was brought to a successful conclusion 
by the peace of Abo. The anti-Prussian policy of 
her advisers and her personal animosity towmds 
Frederick II. led her to take part in the war of the 
Austrian Succession and in the Seven Years’ AA'ar, 
befoie the close of which she died in January 1702. 
Though profligate in conduct, she was strict in the 
observance of the public ordinances of religion. 
Averse to business, she was guided by favourites, 
while corruption prevailed in every department of 
,the state. She founded the university of Moscow 
and the Academy of Art at St Petersburg. 

Elizabctbpol, a town of Russian Trans- 
caucasia, is situated on a tributary of the Kur, at 
an altitude of 1450 feet. Its streets are nanow 
and its houses mean, but it has several mosques 
and churches, the mosque of Shah Abbas being 
particularly fine. Elizabethpol is not a healthy 
town ; its inhabitants, about 19,000 in number, are 
compelled to retire to the hills in summer. The 
town and its vicinity are famous for their fruit- 
trees ; and horticulture, the breeding- of silk woi ms 
and agriculture are the chief industries of the 
place. Elizabethpol was formerly known as Gansha 
or Kanga, and belonged to the Turks. The 
modern town was founded by Shah Abbas of 
Persia, but fell into the hands of the Russians in 
1S04. On 25th September 1826 the Persians were 
defeated here by the Russians under Paskevitch. 


Henry VIII., and furnished several designs in this 
manner. John of Padua succeeded him, and built in 
the mixed style a palace for the Ihotector Somerset 
(for which purpose the cloisteis of St Paul’s were 
taken down), and the mansion of Longleat for his 
secietary, Sir John Thynne. At first the classic 
forms were applied to the details only, and the old 
English design was preserved, both as regards the 
plan and general aspect of the exterior; but by 
degiees the classic taste pervaded the whole design. 
Thus the bow-windows and turrets of the Tudor 
style are piesorved, but their decoration is treated 
with classic cornices and pilasters instead of Gothic 
enrichments. The vast dimensions of the apart- 
ments, the extreme length of the galleries, and 
enormous square t\ indows are leading chat acteristics 
of this manner of building. The ornaments both 
within and without were cumbrous but picturesque, 
while the plaster ceilings wrought into compart- 
ments arc amongst the most original and striking 
features. In short, the aichitecture was in keeping 
with the dress of the peiiod, rich and gorgeous, 
rather than elegant and graceful ; but the domestic 
arrangement® and general planning of the houses 
were carried to a degice of completeness and comfort 
which has scarcely been exceeded since. The follow- 
ing examples of mansions of the 17th century may 
be st ill seen near London : Holland House, Campden 
House, Sir T. AA illow’s at Charlton, the Ararquis 
of Salisbury's at Hatfield, and Knowle, the property 
of the Duke of Doi-et. The most eminent architects 
of tho-e times weie John Thorpe, Gerard Chib-turns, 
Rudolph Symomls, and Thomas Holt. 


Elk, or Moose (Alecs machlis, or pahnatus), 
the largest living deer, a magnificent animal of cir- 
cumpolar distribution, in Europe, Asia, and espe- 
cially in America. It is the only species of its genus 
or sub-genus, but is nearly allied to Cervus(sec 
Deer). It must be distinguished from the AA'npiti 
( Ccruus canadensis), with which it is often, veibally 
at least, confused. The adult elk usually stands 
about six feet high at the shoulders, and may 
exceed even this 
noble stature. The 
male bears very 
broad (palmate) 
divergent antlers, 
with which it lias 
been known to kill 
a wolf at a single 
blow. The general 
colour is dark red- 
dish-brown, but be- 
comes slightly 
lighter and graver 
in winter. The 
limbs, especially the 
fore-legs, are very 
long, and as the 
neck is short, the 
elk browses more 
upon bushes and tiie 
like than upon the 

ground herbage, . . 

which it is but little adapted to reach. The tail ■' 
very small. Moie detailed characters are the brand 
hairy no-tiils, the overhanging upper lip, the small 
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eyes and tear-pits, the long and broad ears, the 
low stiff inane on the back of the neck, the loose 
mane on the lower side of the neck and on the 
breast, the long brittle hair, &c. The antlers form 
between them a sort of basin, for each broadens 
out in a great shovel-shaped expansion, with mar- 
ginal prongs or snags, increasing as visual with the 
years of life. The entire ‘head’ — i'.e. the pair of 
antlers, sometimes weighs 40 lb., while adult 
animals are said to weigh in all about 10 cwt. The 
young male elks do not begin to acquire antlers till 
they are nine months old, and growth seems to go 
on for fourteen years. The younger elks are also 
marked by a large goitre-like swelling under the 
throat. 

Elks are for the most pavt. solitary in their habits, 
except at the breeding season. They delight in 
marshy places and in forests. The widely separat- 
ing halves of the hoof enable them to find firmer 
foothold in soft ground or among snow. In the 
forest, their magnificent antlers, as Mr Darwin 
notes, must sometimes be rather in the way than 
otherwise. When walking leisurely, they carry 
themselves so well that entanglement is avoided, 
but it is easy to see how the case is altered when, 
with head thrown back, they flee before the wolves. 
The usual gait is a shambling trot, but the elk can 
also gallop rapidly. Only when the deep snow 
impedes it are the hunters, aided with snow- 
shoes, able to run it down. The usual method of 
hunting is to steal upon the elk as it rests, but as 
its senses are extremely acute and the trails often 
confused, successful capture is regarded as a feat. 
Naturally timid and inoffensive, the disposition 
changes in the breeding season. The male elks 
fight with one another, and are at that season 
sometimes decoyed to the hunter, who imitates the 
sounds of a rival. As the elk is then furious, this 
device demands strong nerve and sure aim. 

The European and Asiatic distribution of the elk 
is now much restricted. In Germany, for instance, 
they were abundant in the time of Caesar, but are 
now all but extinct. In the Baltic provinces, in 


Am 





Skeleton of Irish Elk [Megaccros hibernicus ) : 

Height to summit of antlers, 10 feet 4 inches. 

Northern Russia, in Norway and Sweden, they still 
occur, but not in the abundance which is still ex- 
hibited in North America; Domestication has been 
tried with success, and the animal trained to the 
sledge. The flesh is esteemed a good kind of 
venison ; the fat is remarkably soft ; the nose and 
tongue are reckoned delicacies. The skin is used 
for a variety of purposes. As the elk feeds largely 


on leaves, buds, and bark, it does considerable 
damage to forest trees. 

Elk, Irish [Megaccros giganteus or hibernicus), 
a giant deer now extinct, known from the remains 
found in the Pleistocene diluvium of Middle 
Europe, Britain, and especially Ireland. It must 
have been a magnificent animal, standing about 
6 feet high, at the shoulders, and probably very 
like a fallow-deer. The antlers formed the most 
striking feature. They have their own peculiarities, 
but recall in part those of the quite distinct modern 
elk, and also those of the fallow-deer. Antlers 
have been found 5 feet in length, while a straight 
line drawn between the extreme tips in one 
specimen measured 10 feet 10 inches. In a 
specimen where the skull alone weighed 5J lb. the 
antlers weighed 81 lb. Associated with such an 
enormous head-growth we naturally find large and 
strong neck vertebrae and fore-limbs. The skeletons 
are to be seen in most museums. See Deer. 

Elkcsaites. See Ebionites. 

El-khargeli. See Oases. 

Elkhart, a town of Indiana, at the junction of 
the St Joseph and Elkhart rivers, 101 miles E. by 
S. of Chicago by rail, with a rolling-mill, several 
planing-mills, machine-shops, and railway work- 
shops, and manufactures of paper, flour, and starch. 
Pop. 6953. 

Ell (allied to elbow, Ger. effenbogen, Lat. ulna, 
‘the forearm’), a measure originally taken in some 
vague way from the arm, and which has been used 
to denote very different lengths. The English ell, 
as a measure of cloth, is equal to 1£ yard (q.v.), 
the Flemish to £ yard, and the French to H yard. 

Ellaild. a town in the West Riding of York- 
shire, on the river Calder, 3 miles SE. of Halifax 
by rail. It has some cloth-mills, and there are 
valuable stone-quarries in the vicinity. Pop. 8278. 

Ellenboroiigli, Earl of. Edward Law, first 
Earl of Ellenborough, was eldest son of the first 
Baron Ellenborough (1750-1818), Chief- justice from 
1S02 of the King’s Bench. Born 8th September 
1790, he entered parliament in 1813, held office under 
several administrations, and in 1841 was appointed 
Governor-general of India. He received the thanks 
of parliament in 1843 for his ‘ability and judgment’ 
in supporting the military operations in Afghanis- 
tan, but his treatment of the civil servants of the 
Company, and his policy of conciliating the natives 
by oriental display and proclamations which 
appeared to sanction idolatry, led to his recall in 
1844. Supported by the ministry, he was created 
Viscount Southam and Earl of Ellenborough, and 
in 1846 was First Lord of the Admiralty under 
Peel. In the Derby administration of 1S5S he was 
Minister for India, but the publication of a despatch 
in which he severely rebuked Viscount Canning 
forced him to resign in order to avert the overthrow 
of the government. He afterwards took a frequent 
and influential part in the debates of the Upper 
House. In 1863 he expressed strongly his sym- 
pathies on behalf of Poland, and in 1864 advocated 
British intervention in favour of Denmark. Elleu- 
borough died without issue, December 2, 1871, 
when the barony devolved on a nephew, but the 
earldom and viscounty became extinct. See History 
of the Indian Administration of Lord Ellenborough, 
by Lord Colchester (1874), who also edited his 
Political Diary, 1S2S-30 ( 1S81 ). 

Ellery, William (1727-1820), born in New- 
port, Rhode Island, sat in the congress of 1776, 
and was one of the signers of the Declaration of 
Independence. From 1790 till his death he re- 
tained the office of collector in his native place. 

Ellesmere, a town of Shropshire, near a 
beautiful lake or mere of 120 acres, 19 miles NNW. 



ELLESMERE 


ELLIOTT 


of Shrewsbury. Pop. 1875. The Ellesmere Canal, 
connecting tlie Severn and the Mersey, passes here. 
It is carried across the Dee and the Vale of Llan- 
gollen by Telford’s Ellesmere Aqueduct (1805), 
1007 feet long and 127 high. Ellesmere Port, at 
its mouth, on the Mersey, is a station on the line 
of the Manchester Ship Canal. 

Ellesmere, Francis Egerton, first Earl of, 
was second son of the first Duke of Sutherland, 
and was horn in London, 1st Januaiy 1S00. Edu- 
cated at Eton and Christ Church, Oxford, he sat 
for Bletchingley, Sutherland, and South Lanca- 
shire, and successively (1828-30) held the offices of 
Irish Secretary and Secretary for. War. In 1S33, 
on succeeding to his father’s Bridgewater estates, 
he assnmed the name of Egerton, in lieu of his 
patronymic Leveson-Gower, and in 1S46 became 
Earl of Ellesmere and Viscount Brackley. He 
translated Faust fairly, published an interesting 
record of his travels, and was a generous patron of 
the arts. He died 18th February 1857. 

Ellice Islands are in the South Pacific, due 
N. of Fiji, and SW. of Samoa; extending for 
some 3G0 miles from NW. to SE. between 5J* and 
11° S. lat., and 176° and 180° E. Ion". They con- 
sist of nine groups of atolls or coral islands, one of 
which groups, known specially as Ellice Islands 
(the main island in it bein" Funafuti), was dis- 
covered in March 1819 by the American Captain 
Peyster, in the licbccca. Another of the atolls had 
previously been discovered in 1781. The population 
of the whole archipelago, exclusive of Samoan niis- 
sionaries and a few white trad era, has been given 
at about 2500 Polynesians, mostly Christianised. 
Like the people of Samoa and Tonga, they have a 
fine physique, and are peaceable in disposition. 
The islands grow little but cocoa-nut trees, copra 
being the main export. They have not been annexed 
by any European power, and British subjects within 
their limits are subject to the jurisdiction of the 
High Commissioner for the Western Pacific. 

Ellichpur, chief town of a district (area, 
2023 sq. m. ; pop. 313,805) of the same name, in 
the north of Berar, was at one time capital of the 
Deccan, and is said to have contained 40,000 
houses. Its buildings include an extensive palace 
(fast falling to min), a detached fort, the burial 
shrine of Dalla Riihman, and several handsome 
tombs of the nawAbs. The military cantonment of 
Paratwada is 2 miles distant. Pop. (1881) 2G, 728, 
with a force of 9445 troops. 

Ellicott, Charles John, Bishop of Gloucester 
and Bristol, was bom 25th April 1819, at Whitwell, 
near Stamford, of which parish his father was 
rector. He was educated at Oakham and Stam- 
ford schools, and at the university of Cambridge, 
where he graduated in 1841, and was elected fellow 
of St John’s College. He became rector of Pilton, 
Rutlandshire, in 1848, professor of Divinity at 
King’s College, London, in 185S, Hulsean lecturer 
at Cambridge in 1859, and Hulsean professor of 
Divinity the year after. He was nominated Dean 
of Exeter inlSGl, and raised to the episcopal bench 
in 1803. His episcopate has been honourably dis- 
tinguished by the most vigorous and catholic- 
snirited activity in educational, missionary, nnd 
church extension work. Dr Ellicott was chairman 
for eleven years of the New Te.-tament Revision 
Committee. He is best known as a commentator 
on the Epistles of the New Testament, and is dis- 
tinguished for thoroughness of grammatical criti- 
cism. lie has published critical and grammatical 


Sabbath, on Scripture and its Interpretation, and 
on Modem Scepticism. A useful work which he 


has edited is A New Testament Commentary for 
English Readers (3 vols.), and a correspondin" 
work on the Old Testament (5 vols.). 

Elliot, Jean, the author of ‘The Flowers of 
the Forest,’ a touching lyric on the disaster of 
Flodden, was the daughter 6f Sir Gilbert Elliot of 
Minto House, Teviotdale, where she was bom in 
1727. The greater part of her life was spent in 
Edinburgh (1756-1804). She died at the family 
seat or at Monteviot, on 29th March 1S05. Her 
eldest brother, Sir Gilbert Elliot (1722-77), was 
himself a son"- writer ; whilst John, the third 
brother, who died in 1808, was a distinguished 
admiral. See Minto. 

Elliotson, John, an English physician, was 
bom in London in 1791. After leaving Jesus 
College, Cambridge, he studied medicine at Edin- 
burgh and London, and was for five years assistant 
physician at Guy’s Hospital. In 1831 he became 
professor of the practice of medicine in the 
university of London, and took an active share in 
the establishment- of University College Hospital. 
He was at this time one of the foremost physicians 
of London, and a successful lecturer. In 1837 he 
became a convert to mesmerism, which cost him his 
professorship in 1838, but did not apparently much 
diminish his private practice. He died in London 
on 29th July 186S. Besides being one, of the first 
to use the stethoscope, Elliotson conducted numer- 
ous useful experiments .os to the action of drugs, 
and did much to encourage the practice of clinical 
study. He was the founder of the Phrenological 
Society. His name will live securely from its 
connection with Thackeray’s Pcndcnnis. 

EUiott ? Ebenezer, the Corn-law Rhymer, was 
born of mixed moss-trooper nnd yeoman ancestry 
at the New Foundry, Masbro’, in Rotherham parish, 
Yorkshire, on 17th‘March 1781. A shy nnd morbid 
boy, who proved a dull pupil at four different 
schools, he worked in his father’s foundry from his 
sixteenth to his twenty-third year, and threatened 
to become a ‘ sad drunken dog,’ till the picture of a 
primrose in Sowerby’s Botany ‘led him into the 
fields, and poetry followed.' His Vernal Wall:, 
written at sixteen, was published in 1801 ; to it 
succeeded Night (ISIS), The Village Patriarch 
(1829), Corn-law Rhymes and the Ranter (3d cd. 
1831), and other volumes — collected in 1S40 (new 
ed. 2 vols. 1S76). He had married early, and sunk 
all his wife’s fortune in his father’s business ; but 
in 1821, with a borrowed capital of £100, he started 
on his own account as a bar-iron merchant at 
Sheffield, and throve exceedingly, ‘making £20 a 
day sometimes without stirring from his country- 
house, or ever seeing the goods he disposed of.’ 
Though in 1837 he lost fully one-third of his savings, 
still in 1841 he was able to retire with good £800 
a year to a house of his own building at Great 
Houghton, near Barnsley. Here he died 1st 
December 1849. 

Elliott the poet is well-nigh forgotten. _ His 
poems are nowadays little more read than in his 
lifetime was his tragedy Taurassdcs. It had three 
readers, Elliott one of them. But Elliott the Corn- 
law Rhymer is still remembered as the Tyrlmus of 
that mighty conflict whose triumph he Jived to wit- 
ness, ns the typical maker of ballads, not needing 
to care who should make the laws of the nation. 
This Corn-law Rhvmer had been bred a ‘ licrenn 
and Jacobin ; yet lie hated Communists, _ Socialists, 
and phyt-ical-fdrce Chartists; he lies buried in liar- 
field churchyard ; he left two sons Established 
clergymen. His whole life long he looked on the 
Corn-laws as the ‘cause of all the crime that is 
committed ; ’ agriculturists, he maintained, ‘ ought 
not to live by robbing and murdering the inanu- 
facturera.’ On the other hand, ‘Capital has a 
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right to rule the world,’ and ‘competition is the 
great social law of God. ’ 

There are two. poor memoirs of Elliott, by his 
son-in-law, John Watkins (1850), and by 1 January 
Searle ’ — i.e. George S. Phillips (1850). See, also 
Carlyle’s essay from the Edinburgh for July 1832, 
and Professor Dowden in Ward’s English Poets (2d 
ed. 1883). 

Elliott, General. See Heathfield (Lord). 

Ellipse, a geometrical curve and figure, inter- 
mediate to the circle and parabola (see Conic 
Sections). Itis of great importance in Astronomy, 
being the shape of the orbit described by a planet 
under the action of gravitation. Mathematically, 
the ellipse is a closed curve, every point of which 
has the sum of its distances from two fixed points 
always the same. These two fixed points are called 
the foci ; and the diameter drawn through them is 
the major axis ; the minor axis bisects the major at 
right angles. The distance of either focus from 
the middle of the major axis is the eccentricity. 
The less the eccentricity, as compared with the axis, 
the nearer the figure approaches to a circle. When 
the foci coincide the ellipse becomes a circle, and 
when they are infinitely apart it becomes a para- 
bola. The tangent at any point of the curve is 
always equally inclined to the two focal distances ; 
and any diameter bisects all the chords which are 
parallel to the tangents at its extremities. 

The Trammel or Elliptic Compass affords the 
easiest way of drawing an ellipse. It depends on 
the principle that when 
a line of fixed length 
moves so that its extrem- 
ities are always on two 
fixed perpendicular lines, 
any point in it must 
describe an ellipse. A 
simple practical method 
is by passing a loop of 
thread over two pins 
stuck in the foci, Ss in the diagram, the length 
of the loop being equal to SB. If the point of a 
pencil be put into tne loop P, and moved round so 
as to keep it stretched, the pencil will trace an 
ellipse AEBD. There are also various ways of 
approximating to the figure by the use of circular 
axes. 

The equation to an ellipse (see Geometry, 
Analytical), referred to its centre as origin, and 
to its major and minor axes as rectangular axes, is 

^ -piL = 1, where a and b are the semi-major and 

semi-minor axes respectively. From this equation 
it may be shown, by the integral calculus, that the 
area of an ellipse is equal to -sab; or is got by 
multiplying the product of the semi-major and 
semi-minor axes by 3’1416. It may also be shown 
that the length of the circumference of an ellipse is 
got by multiplying the major axis by the quantity 

to which there is an excellent practical approxima- 
tion, viz., 
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tricity, c, is 
ratio a — b to a. 

Ellipsis (Gr., ‘omission’) is a term used in 
Grammar and Rhetoric, to signify the omission of 
a word necessary to complete the expression or 
sentence in its usual form. The object of ellipsis 
is shortness and impressiveness; accordingly, it 
prevails in proverbs. Ellipses are used in all 
languages, but the same forms of ellipses are not 
common to all. 
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Ellipsoids are of two kinds, the simpler being 
those of revolution, produced by an ellipse turning 
round the major or the minor axis. Tlie surfaces 
so generated are known as probate and oblate 
spheroids respectively, and our globe is a well- 
known instance of the latter. The ellipsoid proper 
has three rectangular axes of different lengths, and 
its section in any direction is an ellipse, whereas the 
spheroids must give a circular section if cut at right 
angles to the axis of revolution. 

Ellis, Alexander John (formerly Sharpe, the 
name having been changed by royal license in 
1825), a learned philologist, was born on the 14th 
June 1814, and educated at Shrewsbury, Eton, and 
Trinity College, Cambridge, where lie graduated 
sixth wrangler in 1837. He was elected a Fellow 
of the Royal Society in 1S64, and of the Society of 
Antiquaries in 1870, was president of the Philo- 
logical Society during 1872-74, and also 1880-82, 
and is a member of the Mathematical Society of 
London. He has written numberless papers of 
great learning on mathematical, musical, and 
philological questions, and has done more than any 
other scholar to advance the scientific study of 
phonetics, of early English pronunciation, and of 
existing English dialects. Of his many and valu- 
able books the most important are Essentials of 
Phonetics (1848); Universal Writing and Print- 
ing (1S56); Early English Pronunciation, ivith 
especial reference to Chancer and Shakespeare (6 
parts, 1869-S9); Practical Hints on the. Quantitative 
Pronunciation of Latin ( 1874 ) ; and a translation of 
Helmholtz’s Sensations of Tone as a Physiological 
Basis for the Theory of Music (1S75 ; 2d ed. 1885). 
He is an esteemed contributor to this Encyclopedia. 

Ellis, SIR Henry, antiquary, born in London in 
1777, was educated at Merchant Taylors’ School, 
and at St John’s College, Oxford, of which he 
became a Fellow.. Having been for some time 
assistant-librarian to the Bodleian at Oxford, in 
1800 he received an appointment at the British 
Museum, of which he became principal librarian 
in 1827. He received the honour of knighthood 
from William IV. in 1833. Ellis retired from the 
museum in 1856. He was for many years director, 
and one of the secretaries, of the Society of Anti- 
quaries. His Introduction to Domesday Book was 
published in 1S33 ; his Original Letters illustrative 
of English History, issued in three series, in the years 
1824-46 ; and his invaluable edition of Brand’s 
Antiquities, in 1S13. He was likewise the author of 
a History of the Parish of St Leonard, Shoreditch, 
and of works on the Townley and Elgin Marbles, 
and was the chief editor and writer of the English 
portion of the edition of Dugdale’s Monasticon 
(1817-30). His works exhibit much learning and 
research. He died in London, 15tli January 1869. 

Ellis, William, an eminent English missionary, 
was born in London, 29th August 1794. He was 
brought up as a gardener, but having offered him- 
self to the London Missionary Society, was trained 
and despatched in 1816 to the South Sea Islands, 
where he laboured for nearly ten years, first at 
Eimeo, next at Oahu, one of the Sandwich Islands. 
The illness of his wife obliged him to return to 
England in 1825, after which he became foreign 
secretary to the London Missionary Society. Mean- 
time his Tour through Hawaii (1S26) and his 
Polynesian Researches ( 1 S39 ) extended his fame as 
a missionary of rare earnestness and enthusiasm, 
and still rarer intelligence and breadth of sym- 
pathy. His wife died in 1S35, and two years later 
lie married Sarah Stickney, who for many vears 
conducted a school for girls at Hoddesdon in Hert- 
fordshire, and wrote many excellent and popular 
books, as The Women of England (1S3S), The 
Daughters of England (1842), The Wives of Eng- 
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laird (1843), Hearts and Homes (1848-49), and The 
Mothcis of Great Men (1839). Ellis published in 
1838 a history of Madagascar, and in 1S53 he w as 
sent to that island u ith a view to impiove the 
condition of the Christians tlieie. He made four 
different \ is its to the island, the last extending 
o\er foui years (1861-65), and by his tact mid 
sagacity did much to settle the external lelations 
of the Christians on a safe basis. His Three Visits 
to Madagascar ( 1838 ), Madagascar Revisited (1867 ), 
and The Martyr Chinch of Madagascar (1870), 
besides their peisonal and religious interest, are 
still the best books w e possess oil the histoiv, 
the scenery, the pioductions, and the people of 
Madagascai. Ellis died 9th June 1S72 ; his wife, 
but a u eek later. See the Life by his son ( 1873 ). 

Elliston, Robert William, actor, was bom 
in London, the son of a watchmakei, in 1774, and 
i\as educated at the expense of his uncle, who Mas 
master of Sidney College, Cambridge. In 1791 he 
ran an’ay from home, and made his fust appeal - 
ance on the stage at Bath, nhere his Romeo in 
1793 lifted him into public favoui. In 1796 he 
appeared at the Haymarket and Covent Garden ; 
and after 1803 lie made London his headquaiters, 
though still making occasional essays as a pio- 
Miicial managei. lie Mas a membei of the Diury 
Lane company in 1804-9 and 1812-15 ; in 1819 he 
became lessee and manager of the theatre, from 
Minch, in 1S26, he letired a bankiupt. He aftei- 
Mauls plajedin the Suire\ Theatre; but j ears of 
dissipation had shatteied liis health, and an apo- 
plectic seizure hi ought on his death, 8th July 1831. 
Elliston Mas an actoi of Mondeiful \ ersatility, the 
first comedian and one of the fust tiagedians of his 
day, and in Leigh Hunt’s estimation the ‘best 
loier on the stage both in tiagedy and comedy;’ 
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M oiulerful rock cut temples. Of these there aie 34 
of a Imge size, Buddhist, Brahmanicnl, and Jain. 
Some me cave-temples proper — i.e. chambers cut 
out in the interior of the rock— but others are last 
buildings heMn out of the solid granite of the hills, 
having an exterior as ivell as an interior architec- 
ture, and being, in fact, magnificent monoliths. 
In executing the latter, the process Mas first to 
sink a gieat quadiangulai tiench or pit, leaiingthe 
central mass standing, and then to heiv and ex- 
cavate this mass into a temple. The most beauti- 
ful of these objects is the Hindu temple, called the 
Kail.is, dedicated to Siia. At its entrance the 
tiavellei passes into alaige antechamber adorned by 
numeious ioivs of pillars. Thence he ascends a few 
steps into a meat i octangular court, aveiaging 270 
feet in length and 154 in width, in the centre of 
M hicli stands the temple itself, a vast mass of lock 
richly lieu n and caned. It is supported by four 
ioms of pilasteis, with colossal elephants and other 
animals beneath, and seems suspended in the air. 
The intenoi is about 103 feet long, 56 broad, and 
17 high, but the entile exterior forms a pjramid 
164 feet long, 109 u ide, and 100 high, and is o tei- 
laid m ith sculptuie. In the great couit are 
numerous ponds, obelisks, colonnades, sphinxes, 
and on the Malls thousands of mythological figuies 
of all kinds, fiom 10 to 12 feet in height. The 
inteiioi, and ceitainly some paits of the exterior, 
have been plasteied ovei and painted. It is non 
generally believed that the car es date from the 7th 
century. 

EHorc (Elur), a toun in the Godavari district, 
Madias, on the Jammaler River, 255 miles N. of 
Madias, uith manufnctuies of Moollen caipets and 
saltpetre. The heat is veiy oppiessiie, leaching 
110° F. in the shade. Pop 25,092. 

Ellsworth, a port of entry 
7 ~j in Maine, on the rivei Union, 

~ - 2S miles SE. of Bangoi, uith 

sg’' - — = ="_ 1 a veiy large lumber tiade. 

7; , Pop. 5052. 

'-7~ „ ~ Ellwanccil, an industrial 

'• "* toun of M in tenibeig, on the 
‘ ' - \ - " X - _ Jagst Rivei, 55 miles N. of 
c\ ry> ", Ulm by lail. Pop. 4793. The 

-f; * ’e’ C °hl castle of Holicn-Ellw nngen, 

’ 1 ji ’ k? qS(vfs£ close to the toun, has been 
w used as an agricultuial school 

TxJsfl ^ since 1843. 

M Ellwood, Thomas, whoso 

name Mill nevei be foigottcn 

\V from its connection uith 

-riCV'V hr Milton’s, was bom at Crowell 

Wnf CS in Oxfordshire in 1639. M 
'Rtthi'ii -T twenty the influence of his 

. -f friends the Penningtons con 
A xerted linn to Quakerism, fiom 

XT? which neither his father’s 

0^3 blows, noi confinement within 

his house, nor frequent mi 
* _ _ / SSJLmW prisoiiments could cure him. 

' fn 1 662 he made Miltons 

u acquaintance, and soon \ kited 

him ‘cveiy day in the after- 
noon, excepting on the lirst 
‘lay of the \\eck, and fitting 
l*y [the poet] in his dining- 
3 loom, read to Itim in Mtcli 




toXvSfS f,, " 


day of the week, and «ittn 
C-i ‘•JvaT.l loom, read to him in mu 


Jhe K.ul is Temple at LUora. ( From Fcrgusson ) 


Lamb’s eulogy is ucll known. See tlic Life by 
Ra\ nioml (2\ol= 1815), and the article b\ Jo-ep!i 
Knight in Did. Sat Ihog (\ol. x\ii. 1889). 

Ellorn, a \illnge in the Ni/am’s dominions, 1.3 
miles N\V. of Aumngabad. It is celebrated foi its 


books in the Latin tongue as 
be pleased to bear me lead 
Milton taught him to read 


Latin in the foieign manner; The readings were 
inteinipted_ si\ weeks latct by Ellw ood's lllne-s ; 
but again, in 1065, we find luni hiring a cottage at 
Clmlfont .St Giles, where Alii ton might escape the 
plague then raging in London. One day Milton 
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gave him the manuscript of Paradise Lost to 
read, and when, returning it Elhvood said, ‘Thou 
hast said much of “ Paradise Lost,” hut what hast 
thou to say of “ Paradise Found?’” When Milton 
handed him Paradise Regained in London, he 
added, 1 This is owing to you, for you put it 
into my head by the question you put to me at 
Chalfont, which before I had not thought of.’ 
Elhvood married in 1669, was busy in controversy, 
and seems to have had more than his share of the 
persecutions that fell upon the Quakers almost till 
his death in 1713. Of his many tracts, treatises, 
epistles, and even poems, only his Autobiography 
is now interesting, and that not for his own sake, 
but because he crossed the orbit of almost our 
greatest poet. An excellent and accessible edition 
is that in Professor Henry Morley’s ‘ Universal 
Library ’ ( 1885 ). 

Ellll, a village of Switzerland, at the head of 
a mountain-girt valley in the canton of Glarus, 
with 1000 inhabitants when, in 1881, the whole of 
the northern side of Tshingel Peak (10,230 feet) 
crashed down upon it, destroying a large part of 
it, and filling the narrow valley with the debris of 
the landslip. 

Elm ( Ulmus), a genus of trees of the natural 
order Ulniace®, natives of temperate climates, with 
serrated leaves unequal at the base, and small 
flowers growing in clusters appearing before the 
leaves, and containing 4-12 stamens and one 
germen. The fruit is a samara, or compressed one- 
seeded little nut, winged all around. Elm is a 
remarkably variable genus, so much so that 
botanists are greatly divided in opinion as to which 
are species and which varieties among the numerous 
forms comprised in it. There are two well-marked 
types common to Britain, and having a wide distri- 
bution in Europe and Western Asia and Northern 
Africa. These are the English Elm ( U. campcs- 
tris), which is the most common in English woods 
and pleasure-grounds ; and the Scotch or Wycli 
Elm ( U. montana ), which, though more common 
in Scotland and in Ireland, is more sparingly dis- 
tributed also in England and on the Continent. 








Common English Elm ( Ulmus campcstris ) : 
a, flower ; 5, fruit. 

The English elm often attains a height of from 70 
to 90 feet, with a diameter of from 5 to 6 feet, 
before it is one hundred years old— an age that 
the elm-tree rarely much" outlasts ; it may even 
exceed 100 feet in height. Both species have been 
productive of many varieties, some of which are 
so distinct as to be by some considered species 
and by others as merely well-marked sub-species 
or varieties. The fact that no reliance can be 
placed on the progeny of any of these forms. 


when reared from seed, having the features and 
attributes of the parent appears to corroborate the 
latter view. In consequence of this peculiarity in 
elm it is necessary, if we wish to perpetuate any 
specially desirable or meritorious kind, to propagate 
it by budding;, grafting, or layering. Varieties of 
the English elm w 

leaved English \ 

Elm ( U. c. lati- ‘ .. 
folia), the Red §§ 

English Elm 
( U. c. stricta), 
and the White 
English Elm 
( U. c. alba) are 
preferred to any 
others as the Common English Elm 

seed parents, ( Ulmus campcstris). 

their progeny 

S roving almost invariably valuable timber pro- 
ucers. Of this species there are some interest- 
ing and beautiful varieties, much esteemed for 
their effect in ornamental grounds and garden 
scenery. The most distinct are the typical form 
with silver variegated leaves, and also with yellow 
variegated leaves, and U. c. viminalis, of which 
there is also a silver-leaved form, both of them 
being remarkable for the small, twiggy character of 
their shoots, and their light, elegant appearance. 
The Twisted Elm ( U. c. tortuosa) is a very singular 
variety of French origin. Its trunk marked with 
alternate protuberances and hollow's gives it a very 
remarkable appearance in old trees. Its timber is 
preferred in France above all others by wheel wrights, 
particularly for spokes, its fibre being exceed- 
ingly tough, twisted, and interlaced togetlier. The 
Dutch Cork-barked Elm ( U. c. major) is a well- 
marked variety or sub-species of the English elm, 
which was introduced by William III. when the 
Dutch style of gardening was fashionable. Its 
rapid growth and adaptability to being clipped into 
the stiff, formal shapes essential to that style of 
gardening led to its being much used while the 
fashion prevailed ; but when Dutch gardening dis- 
appeared, the cultivation of this variety of elm 
almost ceased, as its timber is comparatively worth- 
less. The bark of the younger branches is rough 
and cork-like. The Cork-barked English Elm 
( U. c. siibcrosa) is a very handsome and well-marked 
sub-species, growing with greater vigour and to a 
larger size than the type, having also larger leaves 
and the bark of the brandies distinctly lined with 
corky wings. 

Tlie wood of the English elm is highly valued for 
its great strength, toughness, and closeness of tex- 
ture. It is less liable to split than almost any other 
timber, and powerfully resists the decomposing 
action of water ; it is therefore much in request for 
keels of ships and boats, naves and spokes of wheels, 
foundation piles, and wet-planking. _ The large 
bosses or knots with which the trunk is frequently 
covered are much prized in cabinet work and in 
turnery for their beautiful appearance when cut up 
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and polished. The hark is used in dyeing and in 
sugar-refining, and in times of scarcity has been 
used in Norway for grinding into meal and mixing 
in bread. The inner hark is used medicinally in 
cutaneous diseases ; it is mucilaginous, and has a 
hitter astringent taste. In Persia, Italy, and the 
south of France galls are frequently produced on 
the leaves, often of large size, containing a clear 
fluid called can (Forme, which is sweet and viscid, 
and is used to wash wounds. Towards autumn 
these galls dry up, leaving a residue of a yellow or 
blackish balsam called beaumc d’ormc, which was 
formerly in great repute for diseases of the chest. 
The seeds of the elm are eagerly eaten hv pigeons 
and common poultry. A peculiar vegetable principle 
called nhnin, or nlmic acicl, was first discovered 
in the substance which often spontaneously exudes 
from the hark of the English elm. It is a dark -brown 
substance, without smell or taste, insoluble in cold, 
sparingly soluble in boiling water, which it colours 
yellowish-brown, and soluble in alcohol and in 
alkaline solutions. 

The typical form of Scotch elm is easily dis- 
tinguished from the English by its less upright 
trunk, more spreading branches, and larger, broader 
leaves. The tree is generally considered more pic- 
turesque in style than the English elm. Its timber, 
though more liable to crack, is quite as much 
esteemed for its durability and toughness, and is 
used for nearly every purpose for which that of the 
English elm is in demand. The enormous bosses 
which frequently occur on the trunk are highly 
valued in cabinet-making. The varieties of this 
species are numerous, and some of them are import- 
ant both as timber and as ornamental trees. The 
Smooth-leaved Wych Elm ( U. in. glabra) is so 
distinct in its upright growth, smaller and smooth 
leaves, and other even more important characters, 
from the typical Wych Elm, that some are disposed 
to regard it as a' species. It is certainly well 
marked, and from it have sprung the Huntingdon 
Elm, the Chichester Elm, and the Scampston Elm, 
all of which have a strong resemblance to each 
other, and are remarkable for their great rapidity 
of growth and their value as timber-trees. Of orna- 
mental and curious varieties, the Wych Elm is the 
parent of several, the more remarkable of which are 


of which are silvery striped. U. effnsa is a conti- 
nental species with a large spreading head and 
smooth bark, distinguished also by the long stalks 
of its flowers and its ciliated fruit. 

The American or White Elm ( U. amcricana), 
which abounds in the Mississippi basin, and attains 
its loftiest stature between 42' and 40’ N. lat., is 
a magnificent tree, sometimes 100 feet in height, 
the trunk reaching 00 or 70 feet before it separates 
into branches, and the widely diffused pendulous 
branches floating gracefully in the air; hut the 
timber is not much esteemed. Slippery' Elm ( U, 
ftdva) is also common in the basin of the Missis- 
sippi as far south as 31° N. lat., and in the western 
parts of Canada. It attains a height of 00 or 00 
tcet. The wood is more valuable than that of the 
last species, but much inferior to the English elm. 
The leaves and bark yield an abundant mucilage, 
which is blaml and demulcent, and esteemed a valu- 
able remedy in catarrh, dysentery, and other com- 
plaints. The Wahoo or Winged film ( V. alata) is 
a small tree, found from 37' N. lat. to Florida, 
Louisiana, and Arkansas, remarkable for the 


the leaves of which bear galls used in tanning and 
dyeing. 

The name Spanish Elm is given in the West 
Indies to a valuable timber-tree also called Lois dc 
Chypre, Cordici Gcrascanthvs, of the natural order 
Goraincere ; also to Hamclia vcniricosa, of the 
natural order Enbiacea*, the timber of which is 
known to cabinetmakers as Prince-wood. 

Elmnlll, a town of Asia Minor, in the province 
of Konieh, on the Lycian tableland, 45 miles W. of 
Adalia. It has manufactures of red leather, dye- 
works, and a general trade. Pop. 25,000, mainly 
Greeks and Armenians. 

Ellllilin, a British settlement and.fortified sea- 
port on the Gold Coast, a few miles W. of Cape 
Coast Castle. It was first settled by merchants of 
Dieppe, came into the hands of the Portuguese in 
1471, and of the Dutch in 1637, and in 1872 was 
ceded to the British, who destroyed the native town 
during the Ashanti war. Pop. 6000. 

Elmira, capital of Chemung county, New York, 
on the Chemung River, 149 miles ESE. of Buffalo 
fiy raff. It contains a court-house, a state refor- 
matory, and a number of good schools, including 
the Elmira Female College, and has extensive manu- 
factures of iron rails, railway and other carriages, 
flour, leather, woollens, hoots and shoes, &c. Pop. 

( 1S70) 15,863; (18S0) 20,541. 

Elmo’s Fire, St, is the popular name of an 
electric appearance sometimes seen, especially in 
southern climates during thunder-storms, of a brush 
or star of light at the tops of masts, spires, or other 
Pointed objects. It is also observed at the tops of 
trees, on the manes of horses, and occasionally about 
human heads. It is similar in kind to the luminous 
glow seen at the point when a lightning-rod is work - 
Pig imperfectly, or when there is any very rapid 
production of electricity (see ELECTRICITY). In 
the four yearn 1884-87 eleven cases of St Elmo’s 
fire were recorded at the Ben Nevis observatory. 
The phenomenon, as seen at sea, was woven by the 
Greeks into the myth of Castor and Pollux, and 
Was regarded as of friendly omen. The name of 
lllmo is by many thought to be a corruption of that 
of Helena, the sister of Castor and Pollux. Others 
take it to be a corruption of St Erasmus, a Syrian 
bishop and martyr of the 3d century ( Italianised, 
Ern\o, Elmo). The phenomenon has also been 
called the fire of St Elias, of St Clara, of St Nicolas, 
and of Helena, as well as composite or composunt 
(i.e. corpus sanctum) on the Suffolk seaboard. 

Elmsltoni, a town in the Prussian province 
of Sleswick-Holstein, is situated on a navigable 
feeder of the Elbe, 20 miles NAY. of Hamburg. It 
has considerable manufactures, especially of boots 
Und shoes, an active trade in grain, a boat-building 
yard, and some breweries and tanneries. Pop. 8712. 

. Elmslcy, Petek, classical scholar, was horn 
1 h 1773, ail’d educated at AA’estminstcr and Clirist 
Ghurcli, Oxford, where he graduated B.A. in_179l. 
lie next took orders, and was presented in 1798 to 
the living of Little Horkcsley in Essex, which he 
held till liis death. He lived at various periods ot 
his life at Edinburgh, at St Mary Cray in Kent, and 
at Oxford, where lie was in 1823 appointed prin- 
cipal of St Alban Hall, and Camden j»rofe«.-or of 
Ancient History. Here he died, Sth March 18u>. 
Plinsley contributed to the Edinburgh and [Quarterly 
reviews, hut is now remembered only by his valuable 
critical work on Sophocles and Euripides. >-ce 
Elmsleiamt Critica (1S33). 

El Obcitl. See Oiieiu (El,). 


branches being furnished on two opposite sides with El Olicitl. Sec Okeiu (El). 

wings of cork. The wood is fine-grained, com- Elocution (Lat., ‘speaking out’), the art of 

pact, and heavy. Both the English elm and the effective speaking, more especially of public speak* 
Wych elm have been introduced into the United Jl •*- ' — — .i«i:.--»-v * 

States. U. chinaisis is a Chinese species of elm, 


effective speaking, more especially of public spenK- 
ihg. It regards solely the utterance or delivery; 
While the wider art of oratory, of which elocution 
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is a branch, takes account also of the matter 
spoken. The art of elocution Held a prominent 
place in ancient education, and in the United 
States is more carefully cultivated than in Britain. 

E'loge. When a member of the French 
Academy dies, it is customary for his successor to 
deliver an oration, setting forth his merits and 
services. This is called an tloge ( Lat. clogium, Gr. 
cidogia, 'praise 1 ), and a considerable branch of 
French literature goes by the name. Interesting 
and valuable collections are the eloges of Fonte- 
nelle (2 vols. 1731), and of Cuvier (1819). 

Elollim, Heb., plural of Eloah (only used in 
poetry; cf. Arab. Il&h, Chald. El&h, Syr. Al6h), 
might, power ; in plur., great beings, kings, angels, 
gods, Deity. As a plurcdis exccllentice or majestatis , 
and joined to the singular verb, it denotes, with 
very rare exceptions, the One, true God. Joined to 
the plural verb, however, it usually means gods in 
general, whether including the One or not. It is 
mostly used (in the singular sense) for or together 
with Jehovah ; but some portions of the Scriptures 
employ exclusively either the one term or the other. 
This circumstance has given rise to endless dis- 
cussions, and suggested the opinion that Genesis 
is by different authors (see Bible, Jehovah). It 
was very probably Peter Lombard who first tried 
to prove the Trinity out of this plural form — an 
attempt which, although unanimously and scorn- 
fully rejected by almost all scholars, from Calvin, 
Calixtus, the younger Buxtorf, &c., to our times, 
was revived by Rudolf Stier. 

Eloi, or ELIGIUS, St, Bishop of Noyon and 
apostle of Flanders (58S-658), was originally a 
goldsmith, and as such became patron of gold- 
smiths and hammermen. 

Elopement. See Marriage, Abduction, 
Gretna Green. 

Elopuva. See Borneo. 

El Paso del Norte {The Pass of the North), 
commonly called El Paso, a town of Mexico, in- 
cluding a line of settlements extending along a 
narrow valley of 9 or 10 miles in length, on the 
right bank of the Rio Grande (which forms the 
boundary between Mexico and the United States), 
in the Mexican state of Chihuahua. The valley 
is very fertile, yielding considerable quantities of 
wine and brandy. The town, 1232 miles NNW. 
of the city of Mexico by the Mexican National 
Railway, of which it is the terminus, is wretchedly 
built, and inhabited chiefly by Indian half-breeds ; 
a large custom-house trade is carried on, however, 
besides almost equally active smuggling operations. 
Pop. 6000. — On tne opposite bank of the Rio Grande, 
which is here crossed by a railway bridge, is El 
Paso, capital of El Paso county, Texas, through 
whose custom-house general imports to the value 
of .$3,531,604, besides precious metals returned at 
$10,59S,215, passed in the year 1886-87, as against 
only $40,909 of exports. Pop. 3500. 

Elphin. a bishop’s see in Roscommon, Ireland, 
united to Kilmore in 1833. 

Elphinstone, Admiral. See Keith (Vis- 
count). 

Elphinstonc. Mountstuart, fourth son of the 
eleventh Lord Elphinstone, was born in 1779, entered 
the Bengal civil service in 1795, and was posted 
to Benares, where he laid the foundation ot that 
love of literature which distinguished him through 
life. During the operations of 1S03 he was attached 
to Wellesley’s stall', and his conspicuous services 
earned from his general the compliment that he 
had ‘mistaken his profession, and ought to have 
been a soldier,’ from his superiors the appoint- 
ment to the post of resident at Nagpur. In ISOS 
be was selected as envoy to Shan Shnja (see 


Afghanistan), of which the only fruit that 
remains is his Account of Caubul (2d ed. 1841); 
and in 1810 he became resident at Poona, where, in 
the Mahratta war of 1S17, his military qualifica- 
tions gained for him the honour of bringing the 
campaign to an end, and organising the newly- 
acquired territory. During his governorship of 
Bombay ( 1819-27 ) he founded the present system of 
administration, and greatly advanced public educa- 
tion. He returned to England in 1829, and declin- 
ing the governor-generalship of India, lived in com- 
parative retirement until his death, 20th November 
1S59. Elphinstone ranks next to Wellesley among 
those most instrumental in raising the fabric of 
British rule in India after the downfall of the 
Mahratta power. His well-known History of India 
appeared in 1S41 (6th ed. 1874). See his Life 
(1884) by Sir E. Colebrooke, who also edited his 
posthumous volume on The Rise of British Power 
in the East (1887). 

Elphinstone, William, a celebrated Scottish 
prelate, and founder of King’s College, Aberdeen, 
was bom in 1431. He was the son of William 
Elphinstone, a canon of Glasgow, and archdeacon 
of Teviotdale — a natural son, for the marriage of 
ecclesiastics was then prohibited. Elphinstone 
studied at the university of Glasgow, where he 
took his degree of M.A. in 1452, some time later 
receiving priest’s orders. He spent nine yearn on the 
Continent, and so highly distinguished himself in 
the study of law that he was appointed professor 
in the university of Paris, and afterwards at 
Orleans. He returned to Scotland, and was made 
successively official-general of the diocese of Glas- 
gow ( 1471-72), rector of the university (1474), and 
official of Lothian in 1478, 1 then probably,’ says 
Mr Cosmo Innes ( Sketches of Early Scottish History, 
Edin. 1861), ‘the second judicial office in the king- 
dom.’ He was made Bishop of Ross in 1481, and of 
Aberdeen in 14S3 ; was several times engaged in 
embassies, and for a few months before the death of 
James III. held the office of chancellor of the king- 
dom. Under James IV. he was employed on a mis- 
sion to the Continent, and seems to have been keeper 
of the Privy Seal from 1492 till his death. He 
applied himself to the faithful discharge of his 
episcopal functions, endeavouring to reform the 
clergy, the service, and the ritual of the church. 
It appears to have been chiefly through his influ- 
ence that the first printing-press — that of Chep- 
man and Millar — was established in Scotland. 
The college of Aberdeen was founded in 1500, and 
dedicated to St Mary, a name afterwards changed 
to King’s College. Additions to the cathedral 
and a stone bridge over the Dee were also due 
to his energy and liberality. The fatal battle of 
Flodden, 9th September 1513, broke the spirit of 
Elphinstone, who was never seen to smile after. 
He died in Edinburgh, 25th October 1514, and was 
buried before the high altar of the chapel of King’s 
College which he had founded. His Brcviarhtm, 
Abcrdoncnsc, printed in 1509-10, was reprinted in 
two volumes quarto at London in 1853. 

EIsass-LotUringcn. See Alsace-Lorraine. 

Elsinore (Dan. Hclsingor), a town and seaport 
of Denmark, on the island of Zealand, is situated 
on the western shore of the Sound, and at its nar- 
rowest part, 24 miles nearly dne west of Helsing- 
borg in Sweden, and 37 by rail N. of Copenhagen. 
The town, which has been in recent times consider- 
ably improved, consists of one principal street, 
with several lateral branches. The harbour (en- 
larged in 1SS3-S4) has IS to 20 feet of water, and 
the roadstead outside affords excellent anchorage. 
Elsinore has considerable trade, and some ship- 
building. Pop. S97S. The Sound dues were 
collected here until their abolition in 1857. 
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Saxo Grammaticus, a famous writer of the 12tli 
century, was horn at Elsinore, and here too Shake- 
speare* lays the scene of Hamlet. Elsinore was 
raised to the rank of a town in 1416 ; it was several 
times destroyed by the Hanseatic League, and in 
165S was taken by 'the Swedes, but restored to Den- 
mark two years later. A short distance east of the 
town is the fortified castle of Kronborjj, built in the 
Dutch Renaissance style by Frederick II. in 15S0, 
while to the north-west of Elsinore stands the royal 
castle of Marienlyst, now much visited as a seaside 
resort ; it commands an extensive view of the 
Sound and its islands, its shores, and the towns on 
them. 


Elsslcr, the name of two celebrated dancers, 
sisters, and natives of Vienna — Therese (1S08-7S) 
and Fanny (1810-84). Their first great triumph 
was at Berlin in 1830 ; in 1841, after a tour through 
the capitals of Europe, the two sisters went to 
America, where tliev excited unwonted enthusiasm. 
They retired from the stage in 1851, in which year 
Therese became the wife of Prince Adalbert of 
Prussia, and was ennobled by the king of Prussia 
as Frau von Barnim. 


Elster, the name of two rivers of Germany, the 
"White and the Black Ulster. The White Elster 
rises at the foot of the Elster Mountains, on the 
north-western boundary of Bohemia, Hows in a 
northerly direction, anil falls into the Saale, above 
the town of Halle, in Prussian Saxony. Total 
length, 122 miles. The Black Elster rises in 
Saxony, south of Elstra, flows north-west, and 
joins the Elbe 9 miles SE. of Wittenberg, after a 
course of 112 miles. 

Elstrackc, Rexold, long classed as one of the 
earliest native English engravers, was born prob- 
ably in Belgium towards the end of the 10th 
century, and nourished in England in the early part 
of the following century. He worked chiefly for 
the booksellers, and his engravings, including 
portraits of the kings of England, of Mary, Queen 
of Scots, and Darnley, of Whittington, and numer- 
ous other notabilities, are much sought after, chiefly 
from their rarity. 

Elswick. a township on the western outskirts 
of Newcastle. Here are located the works of 
the firm of Sir W. G. Armstrong, Mitchell, & Co. 
(see Armstrong, Lord), which are among the 
largest of the kind in Europe. The engineering 
section of these works dates from 1847 ; the 
ordnance-works were founded in 1857. The front- 
age towards the river is about one mile, the entire 
area occupied is about 125 acres, and in busy times 
about 14,000 work-people arc employed. Elswick 
Park, including Elswick Hall, was* opened as a 
recreation ground in 1878. Pop. ( 1SS1 ) 34,042. 

Elton, a shallow, oval-shaped salt lake of 
Russia, with a superficial area of 62 sq. m., is 
situated in the government of Astrakhan, the lat. 
of its centre being 48° 56' N., and the long. 40° 40' 
E. In spring the lake has a layer of almost pure 
salt-crystals, from 2 to 41 inches thick. The annual 
yield ranges between "8S,000 and 90,000 tons, 
being about one-seventh of the total salt production 
of Russia 

Elton, Charles Isaac, of Whitestaunton, 
.Somerset, an eminent jurist and ethnologist, was 
born in 1889, maternal grandson of Sir Charles 
Abraham Elton (177S-1S53), of Clcvedon Court, 
Somerset, poet and translator of Hesiod. He had 
his education at Cheltenham and Balliol College, 
Oxford, became Fellow of Queen’s College in 1S62, 
was called to the bar at Lincoln's Inn in 1SC5, and 
afterwards became Q.C. He was returned to 
parliament in the Conservative interc-t for West 
Somerset at the bye-election in 1S84, was defeated 
for the West or Wellington division of Somersetshire 


at the general election of 18S5, but again returned at 
the election the year after. He had already made- 
a reputation as a jurist by his books, The ’Tenures 
of Kent (1867), A Treatise on Commons and Waste 
Lands (1S68), A Treatise on Copyholds and Custom- 
ary Tenures of Land ( 1874 ), and Custom and Tenant 
Right (1S82), when he placed himself in the front 
rank of English ethnologists by his Origins of 
English History (18S2). Not the least merit of 
this learned and ably reasoned work is its vindica- 
tion of the Celtic element in the English race, 
which had been unduly minimised by the pre- 
dominant Teutonic school of English history. The 
dissertation on Borough English (q.v.) is a master- 
piece of learning and lucidity. 

Elntriation is the term applied to the process 
of separating, by means of water, the finer particles 
of earths and pigments from the heavier portions. 
The apparatus generally used is a large vat, in 
which grinding wheels revolve ; and the substance 
to be reduced to powder being placed in the vat 
along with water, the wheels in revolving not only 
pulverise the material, but from their motion being 
communicated to the water the latter is enabled to 
retain in mechanical suspension the finer particles 
of the clay, &c. By allowing a stream of water to 
flow in and out of the vat, the finer particles can be 
constantly floated away, and the liquid being run 
into settling vats, the fine powder settles to the 
bottom, when the water can be run off from the 
surface. This process is much employed in the 
manufacture of the materials used in pottery, ami 
in the preparation of pigments. 

Elvnn, or Elvanite, is the miner’s name in the 
south-west of England for a granular crystalline 
rock, composed of quartz and orthoclasc, which 
forms veins associated with granite. It occurs as 
veins not only proceeding from the granite and 
traversing other rocks, but in the body of the 
granite itself. It is included by geologists under 
Quartz-felsite. 

Elvas, the strongest fortified city of Portugal, in 
the province of Alemtejo, near the Spanish frontier, 
and 10 miles W. of Bndajoz by rail. Standing 
upon a lull, it is defended by seven large bastions 
and two isolated forts, and has an arsenal and 
cannon-foundry. It is a gloomy town and a dirty, 
yet is supplied with water by a fine aqueduct, 
can-ied on three rows of superimposed arches. Its 
inhabitants (10,471) carry on an active contra- 
band trade with Spain, principally in British 
manufactured wares, also in wool and wine. Tho 
district, which is very fertile, yields oil, wine, 
fruits, and vegetables. * Elvas was made a bishop’s 
see in 1570. In 15S0 it was taken bv the Spaniards, 
but they suffered a severe reverse before the town 
in 1659, and laid siege to it in vain in 1711. It was 
captured again in ISOS by the French. 

Elves. See Fairies. 

Eltvcs. John, M.P., a famous miser, born 
in 1714, was the son of a successful brewer in 
Southwark named Meggot. With some gowl 
qualities of mind, he was so overcome by the pas- 
sion of avarice that he would wnlk miles in the 
rain to save the hire of a conveyance, would sit for 
hours in wot clothes to save the expense of a fire, 
or risk his life to save paying a penny at a turnpike. 
His onlv indulgence seems to have been hunting- 
He died at Marcham, Berkshire, 26th November 
1789, leaving property worth half a million. 

Ely. a city of Cambridgeshire, crowns a low 
eminence on the left bank of the Ouse, amid the 
fen-land, 16 miles NNE. of Cambridge, and 30 Sh. 
of Peterltorough. Here, in 073, St Etheldreda (q.v.) 
founded a mixed monastery, which, burned m 
870 by the Danes, was refounded in 970 a« a Bene- 
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dictine abbey by Ethelwold, Bishop of Winchester. 
That abbey a century later became Hereward’s 
‘ camp of refuge,’ until, in 1071, after a long and 
obstinate defence, Abbot Thurstan had to surrender 
to the Conqueror. In 1083 the first Norman abbot 
laid the foundation of the present church, which 
wasmade a cathedral in 1109, and which, as we see 
it to-day, is one of the most glorious shrines in 
Christendom. A cruciform structure, 537 feet long 
by 179 feet across the great transepts, it oilers 
examples of all styles of Gothic, from early Nor- 
man to late Perpendicular, and is a growth of more 
than four centuries. There is the Early English 
‘galilee’ or western porch (circa 1200); the 
western tower, 225 feet high, Transition Norman 
and Decorated (1174-1382); the south-west tran- 
sept, now the baptistery ; the late Norman nave 
(1150-89), 208 by 78 feet, with modern painted 
ceiling; the great transepts (1083-1170), Norman, 
with Perpendicular insertions ; the richly sculptured 
choir (1234-1533), Early English, Decorated, and 
Perpendicular ; the Decorated north-eastern Lady 
Chapel ( 1321-49) ; and at the crossing, the exquisite 
Decorated ‘octagon’ and lantern (1322-42), built 
by Alan de Walsingham on the fall of the great 
central tower. This, ‘ the only Gothic dome in 
existence,’ rises to a height of 170 feet. Since 
1845 the whole pile has been ably restored, mainly 
under the supervision of the late Sir G. G. Scott. 



Ely Cathedral — Octagon. 

It wants the north-west transept, the cloisters, and 
the chapter-house ; but the 13th century Guesten 
Hall is now the deanery, and the ‘Ely Porta,’ or 
great gateway (13S0), houses a grammar-school 
founded by Henry VIII. in 1541. The Bishop’s 
Palace is a fine bnck Tudor building. Among the 
bishops, nearly sixty in number, have been 
Langham, Bourcliier, and Morton (archbishops of 
Canterbury), Arundel (archbishop of York), and 
Audrewes, Wren', Patrick, and Harold Browne. Of 
great laymen also, Ely has its memories, from 
Canute to Cromwell, who lived here 1636-40. There 
is a weekly market ; and oil, earthenware, and clay- 
pipes are manufactured. Pop. (1851) 6176; (1SS1) 


8171. — The ‘Isle’ of Ely, for which see the articles 
Cambridgeshire and Bedford Level, contains 
also March and Wisbeacli, and is 355 sq. m. in 
area, with 63,328 inhabitants. Till 1837 it was a 
county palatine. 

See Bentham’s History of Ely Cathedral (2d ed. 1S12) ; 
J. H. Clement’s History of Ely (1868); Canon D. J. 
Stewart’s Architectural History of Ely Cathedral (1868) ; 
Dean Merivale’s B'mexccntcnary Festival of St Ethddrcda 
(1874); and Murray’s Eastern Cathedrals (new ed. 1881). 

Elyot, Sir Thomas, author of The Govcmour, 

, seems to have been horn not later than 1490, in 
Wiltshire (not Suffolk), and not to have studied 
at either Oxford or Cambridge. In 1511 he became 
clerk of assize on the western circuit, in 1523 clerk 
of the king’s council. In a letter addressed to 
Cromwell he complains that he performed the 
duties of this clerkship by the space of six years 
and a Half ‘withoute fee, withoute reward more 
than the ordinare, and that which more grevith me, 
withoute thank of the king.’ Later letters reveal 
him to us much impoverished by lawsuits, and beg- 
ging for a share in the confiscated property of the 
monasteries. In 1531-32, as ambassador to Charles 
V., be visited the Low Countries and Germany, 
having orders to procure, if possible, the arrest of 
Tyndale. In 1535 he went on a second embassy to 
the emperor, whom he seems to have followed 
from Barcelona to Tunis and Naples. Member for 
Cambridge in 1542, he died at Carlton, Cambridge- 
shire, 20th March 1546. His chief work, The Boltc 
named the Goucrnour, denised by Sir Thomas Elyot, 
Knight, was published in 1531 . It may be described 
as the earliest treatise on moral philosophy in the 
English language, the author’s principal object 
being ‘ to instruct men in such vertues as shall be 
expedient for them which shall have authoritie in 
a weale publike.’ An elaborate tenth edition 
appeared in two vols. in 1880, with an excellent life, 
notes, and glossary by Mr II. II. S. Croft. Elyot’s 
twelve other works include Of the Knowledge which 
malceth a Wise Man (1533); Pasquil the Plaync 
(1533); Isocrates’ Doctrinal of Princes ( 1534 ) ; Picus 
de Mirandola’s Rules of a Christian Lyfc (1534); 
The Caste! ofllclth ( 1534) ; The Banhcttc of Sapience 
(1534); Bibliotheca (1538), the first Latin-English 
dictionary; The Image of Governance (1540); 
Defence of Good Women (1545); and Preservative 
against Dcth (1545). These hooks went through 
edition after edition in their author’s lifetime, and 
they have now become among the rarest treasures 
of the bibliomaniac. 

Elysinill (Gr. elysion ), a place in the infernal 
regions of the ancient classical mythology, where 
the souls of the good dwell after death. In the 
Odyssey, Homer describes it as a place where the 
souls of the departed lived in ease and abundance 
among innocent pleasures, enjoying a mild and 
wholesome air. In the Iliad, however, he gives a 
sombre view of the state of the departed souls. 
Achilles, though in Elysium, is made to envy the 
life of the meanest hind on earth. By succeeding 

E oets the bliss of Elysium is drawn in much 
Tighter colours. Besides the amenity and various 
delights of the place, diverse employments are 
found for the inhabitants, according to the ruling 
passion of each while on earth. The Elysian plains 
were supposed by some writers to he in mid-air, by 
others in the sun, by others in the centre of the 
earth, next to Tartarus, and by others in the 
Islands of the Blest. See Hades. 

Elytra, or Wing-covet:s, a term applied to the 
fore-wings of beetles (Coleoptera), which are modi- 
fied to form more or less tougli and hard coverings 
for the hind pair. The term Hemielvtra is applied 
to the short, firm fore-wings of Earwigs (q.v.) 
(Derinaptera). See Insects, Beetles. 
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Elzc, Friedrich Karl, Shakespearian scholar, 
-was bom at Dessau, May 22, 1S21, studied at 
Leipzig and Berlin, devoting especial attention to 
English literature, and afterwards continued his 
studies in England and Scotland. In 1S75 he was 
appointed to the newly-established chair of English 
Language and Literature at Halle, and here he 
died January 21, 1889. His early publications 
include a collection of English songs, and Atlantis 
(1853-54), a journal dealing with England and 
America. In editions of Hamlet, Chapman’s 
Alphonsus, and Rowley’s When you see me, you 
know me— the last two edited for the first time — 
lie endeavoured to apply the strict method of 
classical philology to a modern language. An 
English translation of his biography of Byron 
appeared in 1872, and of his Essays on Shakespeare 
in 1874; these last are selected from the Shake - 
spear c-Jahrbuch, which he edited for the German 
Shakespeare Society from 186S to 1879. Other 
works are his William Shakespeare ( Halle, 1876 ; 
Eng. trans. 188S) and his Notes on Elizabethan 
Dramatists (Halle, 2 vols. 1S80-84). Elze was a 
laborious student and sagacious critic rather than 
a mere antiquary or collector, and, moreover, was 
sane beyond the measure of great Shakespearians. 

Elzevir, the name of a celebrated family of 
printers at Amsterdam, Leyden, and other places 
in Holland, whose beautiful editions were chiefly 
published between the years 1592 and 16S1. Dur- 
ing this period, covering scarcely a century, M. 
Willems has catalogued no fewer than 1600 works, 
all such as were doubtful having been rigorously 
excluded. The difficulty of determining what are 
genuine Elzevirs depends partly on there haring 
been a good number of printers who bore the 
name, and on their having had three or four prin- 
cipal places of business. But above all, they were 
booksellers as well as printers, hence many works 
were attributed to them which were hardly pub- 
lished, and certainly not printed, by them; while 
imitations were constantly being made, and they 
tliem=elves issued many books under pseudonyms, 
or other printers’ or publishers’ names. Louis, the 
first to make the name famous, is said to have been 
born at Louvain about the year 1540, and, driven 
by the religious commotions of the time, to have 
settled as a bookbinder and bookseller in Leyden, 
where lie died about 1017. The first work issued 
by him bear® the title Dritsii Ebraieorum Quccs- 
tionum ac Ecsponsionum Libri Duo, and the date 
15S3. The first work, however, really published by 
him at his own risk, was a Eutropius by P. Merula 
( 1592). From this time till his death he published 
over a hundred books, his typographical mark (first 
used in 1595) being the arms of the United Pro- 
vinces— an eagle on a column, holding in its talons 
a sheaf of seven arrows, with the inscription Con- 
cordia res parvm rrcscunl. 

Five out of Louis's seven sons continued to 
carry on their father’s business. Their names 
were Matthias, Louis, /Egidius (Giles), Jodocus 
(.Toost), and Bonaventnra. The last, in conjunc- 
tion with his nephew Abraham Elzevir (a son 
of Matthias), prepared the smaller editions of the 
Latin classics, in 12mo and IGmo, which are .still 
valued for their beauty and correctness. Among 
the finest examples of these are the Livy, 
Tacitus, Pliny, and Osar (1034-3G). Equally 
celebrated were their 24mo editions of French 
historical and political authors under the name 
of the Pctitcs lirpubliyucs, and their 12mo 
French and Italian classics. The handiness and 
cheapness of these duodecimos, of which a volume 
of no le-s than 500 pages was sold for but one 
florin, found approbation from all but a few 
pedants who believed there could he no scholarship 
save in folios. The printing was long supervised 


by Abraliam, while Bonaventura managed the 
publication and sale ; the learned David Hcinsius 
wrote the Latin introductions and dedications to 
many of the hooks. In 1625 they acquired the 
printing business established at Leyden by Isaac, 
the second son of Matthias, who had become printer 
to the university there. His typographical mark 
was an elm surrounded by a vine-branch bearing 
clusters of fruit, below which stands n solitary 
figure, with the motto Non solus. M. Willems has 
proved that the Elzevir type designs were due to 
•Cornelius van Dyck. The two heads of the house 
died near each other in 1652, and their successors 
were Joannes Elzevir, Abraham’s son, and Daniel, 
Bonaventura's son, who nobly maintained the 
traditions of the press. Their finest works were an 
Imitatio without date, and a psalter of 1653. In 
1654 Daniel settled at Amsterdam, where he united 
with Louis, eldest son of Joost, who had already 
settled there in 1638, and distinguished himself 
by his editions of the works of Cartesius. The 
masterpieces of the new partnership were the 
Corpus Juris in folio (1663) and the French Bible 
(1669). Their typographical mark was a Minerva 
with the rcgis, an owl, and olive-branch, and the 
motto Nc extra oleas. The last representatives of 
the house were Peter, grandson of Joost, who flour- 
ished at Utrecht from 1670 to 1672, and Abraham, 
son of the first Abraham, who was univeisity prinfer 
at Leyden from 16S1 to 1712. The Elzevirs were 
clever men of business, and were none too liberal to 
many of the scholars on whose labours they lose 
to wealth. So valuable are some productions of 
Elzevir’s press, by reason of rarity or otherwise, 
that an unimportant cookery-book called tho 
Pastissicr sold in 1877 for 3250 francs. See Pieter, 
Annalcs de VImprimcric Elstviricnnc (Leip. 1S52) ; 
Willems, Lcs Ehcvier (Brussels, 18S0); Andrew 
Lang, Books and Bookmen (1SS6) ; and Goldsmid’s 
Complete Catalogue (Edin. 1S88). 

Emanation, in Theology and Philosophy, is an 
important word in various systems which considered 
all things as emanating or flowing from a Supreme 
Principle. According to theso, the_ origin of things 
is only an overflowing of the divine fullness— an 
outstreaming of the light from the necessity of its 
nature, and not anv conscious exercise of will on 
the part of God. liVliat is thus given of! as a copy 
from original perfection departs more and more 
from its source, and gradually degenerates, which 
was thought to account for the origin of evil. This 
doctrine pervades ancient Egyptian and Indian 
mythology, Neoplatonism (q.v.), and Christian 
Gnosticism (q.v.). 

Emancipation, in the Roman law, was the 
act by which the Patna Potcstas (q.v.), or paternal 
authority, was dissolved in the lifetime of the 
father. It took place in the form of a sale {maun- 
patio) by the fattier of the son to a third party, who 
manumitted him. The Twelve Tables required that 
this ceremony should he gone through three tunes, 
and it was only after the third sale that the son 
became sui juris, under his own law. In general, 
the son was at last resold to the father, who manu- 
mitted him, and thus acquired the rights of a 
Patron (q.v.), which would otherwise have belonged 
to the alien purchaser who finally manumitted him. 
In the case of daughters and grandchildren one 
sale was sufficient. In the law of Scotland, eman- 
cipation is called l'orisfamiliation. Sec nPo 
Slaverv, Serf, Catholic Emancipation. 

Emanuel I., king of Portugal, styled the 
Great, or the Fortunate, was 1mm 31st May 
1409, and succeeded John II. in 1495. His reign 
has been termed the golden age of Portugal. 110 
p renal cd the code of laws which hears ln« name, 
and made his court a centre of chivalry, of art, aim 
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of science. Vasco da Gama’s voyage round the 
Cape of Good Hope, Caliral’s discovery of Brazil, 
and the expeditions under Albuquerque and others 
that extended the Portuguese possessions as far 
as the Moluccas, were all commissioned and 
encouraged by Emanuel. Through his exertions 
Portugal became the first naval power of Europe 
and the centre of the commerce of the world. He 
died 13th December 1521. 

Einarginate. See Leaves. 

Elliba (Russ. Yemba ), a river of the Asiatic 
Prussian government of Orenburg, in thh Kirghiz 
territory, rises at the western base of the Mugad- 
sliar Mountains, and flowing south-west, enters the 
Caspian Sea after a course of about 450 miles. 

Embalming (so named from the balm or balsam 
often employed), the art of preserving the body 
after death, invented by the Egyptians, whose 
prepared bodies are known by the name of mum- 
mies, and are called in the hieroglyphs sahu, and 
by St Augustine gabbaroe. This art seems to have 
derived its origin from the idea that the preserva- 
tion of the body was necessary for the return of the 
soul to the human form after it had completed its 
cycle of existence of three or ten thousand years. 
Sanitary reasons may also have influenced the 
ancient Egyptians; and the legend of Osiris, whose 
body, destroyed by Typhon, was found by Isis, 
and embalmed by Ids son Anubis, gave a religious 
sanction to the rite. The art appears as old as 
4000 B.C. at least, for the bodies of Cheops, 
Mycerinus, and others of the age of the 4th 
dynasty, were embalmed. One of the earliest 



Egyptian Mummy. 

embalmments recorded in literature is that of the 
patriarch Jacob ; and the body of Joseph was thus 
prepared, and transported out of Egypt. The process 
has been described by Herodotus and Diodorus ; but 
their accounts are only partially confirmed by an 
examination of the mummies. A scribe marked 
with a reed-pen a line on the left side beneath the 
ribs, down which line the paraschistcs, or ripper 
of the district (an officer of low class), made a deep 
incision with a rude knife of stone ; he was then 
pelted with stones, and pursued with curses. The 
tarieheutes , or salter, next proceeded to remove 
the entrails and lungs, with the exception of the 
heart and kidneys, while a colleague extracted the 
brain through the nose. The body was ready for 
the salts and spices necessary for its preservation, 
the quality of which depended upon the sum to be 
expended. When Herodotus visited Egypt, three 
methods prevailed : the first, accessible only to 
the wealthy, consisted in passing peculiar drugs 
through the nostrils into the cavities of the skull, 
rinsing the belly in palm-wine, and filling it with 
myrrh, cassia, and other substances, and stitching 
up the incision in the left flank. The mummy 
was then pickled in' natron for seventy days, and 
then washed and elaborately bandaged up in rolls 
of linen, cemented by gums, and set upright in 
a wooden coffin against the walls of the house 
or tomb. This process cost a silver talent, perhaps 
equal to £725 of our money. A cheaper process, by 
means of an injection of cedar-oil, cost a viina, 
relatively worth about £243. The poorer classes 
washed the corpse in myrrh,- and salted it for 
seventy days. When thus prepared, and covered 
with a pictorial representation of the deceased, 
attired as a labourer in the’ world to come, and 


duly labelled as a ‘justified Osiris,’ the mummy 

was placed in a costly coffin (see Sarcophagus) 

ready for sepulture, but was frequently kept some 

time before being buried— often at home— and even 

produced at festive entertainments, to recall to 

the guests the transient lot of __ 

humanity. All classes were ern- |§tp| 

balmed, even malefactors; but 

various methods were employed ligpS 

besides those mentioned by Hero- MSlaii 

dotus. Some mummies are found 

merely dried in the sand ; others 

salted by natron, or soaked in itpSyfl 

bitumen (Jew’s pitch) with or with- 

out the flank incision, having the 

brains removed through the eyes 

or base of the cranium, with the kl 

viscera returned into the body, 

placed upon it, or deposited in 

jars in shapes of the genii of the 

dead, the skin partially gilded, the 

flank incision covered with a tin 

plate, the fingers cased in silver, 

the eyes removed and replaced. 

So effectual were some of these RypSref 
processes that after 2000 or 3000 $[$$$& 

years the soles of the feet are still 
elastic and soft to the touch. The 
sacred animals were also mummied, f&SsSs 
but by simpler processes than men. 

It has been computed that since 
the practice began in 4000 b.c., 
down to 700 A.D., when it practi- ssfeaAaS 
cally ceased, probably as many as Mummy Case of 
730,000,000 bodies were embalmed Queen Ahmes 
in Egypt ; of which many millions Nofretari : 
are yet concealed. Important finds Height 9 feet, 
are made from time to time, as in J . r 5 s ? ero 'f 

1881, when upwards of thirty Egiptiaim!) ^ 
mummies ol potentates, including 
that of Rameses II., were discovered together at 
Deir-el-Bahari. Mummies, it may be observed in 
passing, were used in the 15th and 16th centuries 
of the Christian era for drugs and other medical 
purposes, and as nostrums against diseases, and 
a peculiar brown colour, used as the background 
of pictures, was obtained from the bitumen. 

Other less successful means of embalming were 
used by nations of antiquity. The Persians em- 
ployed wax ; the Assyrians, honey ; the Jews, 
aloes and spices ; Alexander the Great was pre- 
served in wax and honey, and some Roman 
bodies have been found thus embalmed. The 
Guanches, or ancient inhabitants of the Canary 
Isles, used an elaborate process like the Egyptian ; 
and desiccated bodies, preserved by atmospheric or 
other circumstances for centuries, have been found 
in France, Sicily, England, and America, especially 
in Central America and Pern. In Burma the bodies 
of priests are stuffed with spices and honey and 
coated with wax and gold-leaf. The art of embalm- 
ing was probably never wholly lost in Eurooe ; De 
Bits, Swammerdam, Clauderus, Gooch, Bell, and 
others attained great success in the art; and a 
mode of embalming by incisions all over the body 
is detailed by Penicher. Ruyscli, and after him 
William Hunter, injected essential oils through the 
principal arteries into the body. Boudet embalmed 
the bodies with camphor, balsam of Peru, Jew’s 
pitch, tan, and salt. The discovery of Chaussier of 
the preservative power of corrosive sublimate, by 
wliicli animal matter becomes rigid, hard, and 
grayish, introduced a new means of embalming by 
Beclard and Larrey ; but owing to the desiccation, 
the features do not retain their shape. The dis- 
covery of the preservative power of a mixture of 
equal parts of acetate and chloride of alumina, or of 
sulphate of alumina, by Gannal in 1S34, and of 
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that of arsenic by Trancliini, and of pyroxilic 
spirits by Babington and Bees in 1839, and of the 
antiseptic nature of chloride of zinc, have led to 
the application of these salts to the embalming or 
preparation of bodies required to be preserved for a 
limited time. The latest method, by injection of a 
fluid into the arteries, is described by Dr B. W. 
Richardson, who has himself embalmed fifty bodies. 
The process is very common in the United States. 

Sec Pettigrew, History of Mummies (1831); Gannal, 
TraitS <T Emhaumemcnt (183S) ; Magnus, Das Eitibal- 
samiren tier Lcichen (1839) ; Richardson, The Asclcpiad 
(1SSS ) ; and the article Hkart-borial. 

Embankments, in Engineering, are masses of 
earth, rock, or other materials artificially formed, 
and rising above the natural surface of the ground. 
They are chiefly formed either ( 1 ) to carry railways, 
common roads, canals, &c. over depressions of the 
country; or (2) for hydraulic purposes, such as the 
formation of reservoirs for storing water, or as 
defences against the overflowing of rivers and the 
encroachments of the sea or of lakes. 

In the formation of canals, railways, and other 
roads, embankment and excavation go hand in 
hand, and, under the name of Earthwork, form— 
especially in modern times, and since the develop- 
ment of the railway-system— a vast branch of 
industry, giving employment to many thousands of 
labourers, known in England as ‘navvies.’ See 
Canal, Dyke, Road, Railway, Reservoir. 

Embargo (from the Spanish embargar , ‘ to in- 
bar,’ ‘to arrest’) is a temporary order from the 
Admiralty to prevent the arrival or departure of 
ships. It may apply to vessels and goods, or to 
specified goods only ; it may be general or special ; 
it may apply to the entering only, to the departure 
only, or to 'both entering and departure of ships 
from particular ports ; and lastly, although issued 
by the Admiralty in England, it would be equally 
an embargo if issued by any other competent 
authority. Such embargoes are generally con- 
nected in some way or other with a state of war 
between two countries. 

Embassy, in its stricter sense, is a mission pre- 
sided over by an ambassador, as distinguished from 
a mission or legation intrusted to an envoy, or other 
inferior diplomatic minister. See Ambassador. 
Embattled. See Crenelle. 

Ember Days, in the Roman and Anglican 
churches, are three days appointed four times in 
the year to be observed as days of fasting and 
abstinence ; being the Wednesday, Friday, and 
Saturday after the first Sunday in Lent, after the 
feast of Pentecost, after the 14th September, and 
after the 13th December. The name is probably 
derived from the Saxon ymb, ‘ about,’ and rgne, a 
‘course’ or ‘limning,’ and applied to these fasts 
because they came round at certain set seasons in 
the year. In the breviary and missal these days, 
as recurring in each quarter of the year, are called 
gttaluor iempora (the canonists’ jejunia quatnor 
temporum , or ‘fasts of the four seasons’); and 
another derivation would make the term only a cor- 
ruption of this title, perhaps through the German 
form, qiintcmbcr. The ember days date from an 
early period in the church’s history, and were 
introduced into England by Augustine. Originally 
they were only in part devoted to beseeching the 
grace of the Holy Ghost, as periods when ministers 
were admitted to holy orders; but it is to this 
purpose that the ember days are now particularly 
devoted, Roman Catholic clergy being ordained 
only on the Saturdays of the ember weeks, while 
the whole church fasts and prays, and a generally 
similar usage pievailing in the Church of England, 
which lias appointed special prayers for use at 
these seasons. 


Embcriza. See Bunting. 

Embezzlement, the felonious appropriation 
by clerks, servants, or others in a position of trust, 
of goods, money, or other chattels intrusted to 
their care, or received in the course of their dnty, 
on account of their employers. It is essential to 
the crime of embezzlement that the article taken 
should not have been in the actual or constructive 
possession of the employer ; for if it were, the 
offence would amount to Larceuy (q.v.). Em- 
bezzlement is not a felony at common law ; hence, 
persons guilty of this crime sometimes escaped 
punishment. * In consequence of a flagrant instance 
of this immunity, the Act 39 Geo. III. chap. So, 
was passed, whereby embezzlement was , made a 
felony. This act lias been repealed, but the law 
lias since been fixed by subsequent enactments, 
and is now included in the Act 24 and 25 Viet, 
chap. 96. 

Embezzlement by clerics or servants is punish- 
able by penal servitude or imprisonment. If 
the oftencler be a male under sixteen, he may 
also be ordered to be privately whipped, at 
the discretion of the judge. Questions of much 
nicety often arose as to whether the facts proved 
constituted the crime of embezzlement or that of 
larceny ; but this distinction has ceased to he of 
any importance under recent acts, whereby it is 
made competent, on an indictment for embezzle- 
ment, to convict a man of larceny, and vice versti. 
And lienee, whichever of the two offences is 
charged against the servant, if the evidence shows 
he committed the other offence, then he may be 
found guilty of that other offence, and punished 
accordingly. 

Embezzlement by bankers, brokers, factors, and 
other agents is now regulated by the statute cited 
above. Almost every conceivable species of fraud- 
ulent misappropriation by bankers and others is 
now a punishable offence. In particular, bv the 
latter statute, embezzlement by a Bailee (see BAIL- 
MENT) is now indictable. A'shopkeeper, for ex- 
ample, appropriating goods intrusted for repair, 
may be tried and convicted (see also Fraud). 

Embezzlement by banlerupts, or rather the pawn-, 
ing or disposing within four months before the 
bankruptcy of goods or any kind of property 
obtained on credit, is punishable by two years 
imprisonment. See Bankruptcy. 

Embezzlement of letters and ■newspapers by ser- 
vants of the Post-office is also made highly penal 
by 7 Will. IV. and 1 Viet. clmp. 30. The embezzle- 
ment of newspapers is punishable by fine or im- 
prisonment; for embezzling a letter the extreme 
penalty is penal servitude for seven years, or (if the 
letter contain money or valuables) for life. 

Embezzlement of the Queen's stores is punishable 
by penal servitude for fourteen years. Jn regard 
to this species of embezzlement, summary authority 
was given to comptrollers and other officers named, 
on proof of embezzlement of government stores 
below the value of twenty shillings, to fine the 
offenders to the amount of double the value of the 
article taken. 

The American law is, in principle, the same as 
the English, but it seems that a person indicted 
for larceny cannot be convicted of embezzlement, 
or vice rersti. Embezzlement of national property 
is punishable by the law of the United States; 
other forms of embezzlement and fraudulent breach 
of trust are dealt with by the laws of the several 
states. 

In Scotland, the crime of embezzlement, or breach 
of trust, is punishable nt common law. The dis- 
tinction between this crime and that of theft 
substantially the same as between embezzlement 
and laicenv in England. In both countries, the 
criterion relied upon to distinguish these crimes is 
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the question of possession by the owner; but in 
Scotland the tendency of the decisions of late years 
has been to regard the appropriation of articles 
intrusted for a temporary purpose as amounting to 
theft. In this respect the law of Scotland agrees 
with that of England in regard to embezzlement by 
a bailee. 

Emblem. By many writers on this subject 
symbols and emblems are regarded as almost con- 
vertible terms, and hence the former is often used 
in a sense synonymous with the latter. But, 
according to Claude Mignault, the famous com- 
mentator on the emblems of Andreas Alciatus, in 
his tract ‘ Concerning Symbols, Coats of Arms, and 
Emblems,’ there is a clear distinction between 
emblems and symbols, which, as he says, ‘ many 
persons rashly and ignorantly confound together.' 
This writer maintains that ‘ the force of the emblem 
depends upon the symbol, but they differ as man 
and animal ; ’ his meaning being, that as all men 
are animals, but all animals are not men, so all 
emblems are symbols, but all symbols are not 
emblems. Hence he argues the two possess affinity 
but not identity, they have no absolute con- 
vertibility of the one for the other (H. Green, 
Shakespeare and the Emblem Writers, 1-3). But 
for all practical purposes there is little difference 
between the two terms. Of the many definitions 
given of emblem may be quoted that of Francis 
Quarles, who says ‘an emblem is but a silent 
parable;’ and Cotgrave describes it as ‘a picture 
and short posie, expressing some particular con- 
ceit.’ For printer’s Emblems, see Book. 

Emblements, growing crops of cereal and 
vegetable productions raised by the labour of the 
cultivator. Fruits of trees growing on the land, 
and grass, are not emblements' See Landlord 
and Tenant, Lease. 

Emblica, a genus of Euphorbiacere. E. 
officinalis is an Indian tree whose acid, astringent 
fruit ( Myrobalani emblieev) is a source of tannin. 

Embolism. See Arteries (Diseases of). 

Embossing'. When a raised pattern is pro- 
duced by blows or pressure upon slieet-metal, 
leather, cloth, paper, gutta-percha, &c., it is said 
to be embossed. A vase or dish formed of thin 
slieet-metal is sometimes decorated in relief by 
beating it up from the inner or under side. This 
operation is called beating up, bossing, or repouss6, 
and may be considered as an example of embossing 
by hand. A somewhat similar result is obtained 
by the use of a die and counter-die worked in a 
screw-press or by a falling weight, but this is 
usually called stamping (see Die-sinking, and 
Stamping of Metals). The term embossing is 
not applicable to decoration in relief produced by 
carving or chiselling, or by casting. Writing-paper 
and card are embossed with a steel die, the counter- 
die being formed of millboard or leather, faced with 
gutta-percha. The paper or card is damped, and a 
lly-press or lever-press is generally used. 

Leather is embossed in several ways. For book- 
covers; even in the case of patterns in compara- 
tively bold relief, like those used for photographic 
albums, brass dies and millboard counter-dies are 
used along with a lever or screw-press (see Book- 
binding). When for other purposes the ornament 
is to be in high relief, moulds or reverses of metal 
or wood are required, or separate drnaments of 
wood or papier-macht, fixed to a board, may be 
used. The leather is first softened with water, and 
then pressed with tools of various kinds into the 
moulds, or spread over the fixed ornaments, and 
worked into all their cavities with the fingers and 
a pointed tool. The hollows of the more deeply 
lelieved portions are filled in with paper pulp and 
other substances. 


At the present time, imitations of embossed 
leather for wall-decoration are >_ very much in 
fashion. These are made of canvas, leather, paper, 
and various other substances. Even so line a 
material as satin is embossed for this purpose. 
Embossed linen canvas made of a durable nature 
is coming much into use for decorative purposes. 
It is manufactured by passing the damped canvas 
over a metal roller, heated internally with steam, 
upon which the pattern is cut or engraved in in- 
taglio. As the web passes over the roller, brushes 
or pads are applied to press the canvas into the 
indentations. By means of additional rollers, a 
backing of paper is pasted on, and when the whole 
is dry it is stiff and retains its shape. Japanese 
wall-papers, which are embossed in a somewhat 
similar manner to the linen canvas just described, 
but by the use of fiat instead of cylindrical moulds, 
are now a good deal used in England. The pat- 
terns are often beautiful, the paper is strong, and 
the surface is made durable by coatings of oil and 
lacquer. Embossed canvas, paper, and leather for 
wall-decoration are commonly coloured and gilt. 

Calicoes and other textiles are embossed by 
means of deeply engraved metal cylinders fitted 
into calender frames. The counter-roller is covered 
with felt, which yields sufficiently to allow the 
fabric to be pressed into the hollows of the die- 
cylinder. Sometimes the pattern is on two cylin- 
ders, being sunk on the one and raised on the 
other, after the plan of a die and its counterpart. 

There is a method of embossing wood by saturat- 
ing it with water, in which state a red-hot cast- 
iron mould is forcibly pressed upon it. Generally 
the wood is re-wetted, the mould re-heated, and 
the pressure applied several times before a complete 
impvession of the mould is obtained. A curious 
mode of embossing wood was invented about 1830 
by J. Straker. The design is drawn upon the 
surface to be thus decorated, and all the parts in- 
tended to be in relief are then carefully depressed 
by a blunt tool. The wood is next planed 
down to the level of the depressed portions. 
On being steeped in water, these will rise to their 
former level, forming an embossed pattern ready, 
when the wood is dry, to receive the finishing- 
touches of the carver. By a process recently in- 
vented in America, veneers of wood are embossed 
with metal dies. See Die-sinking. 

The process of etching ornamental patterns with 
hydrofluoric acid on plate-glass, for the panels of 
lobby -doors, &c., is called ‘embossing.’ 

Elllbowctl, the heraldic term for anything bent 
like a bow — as, for example, the arm of a man. 

Embracery, in the law of England, the offence 
of influencing "jurors by corrupt means to deliver 
a partial verdict ; the offence is punishable by fine 
and imprisonment. 

Embrasures, in Fortification, are openings in 
the parapets, flanks of bastions, and other parts 
of the defence-works, through which cannon are 
pointed. See Fortification. 

Embroidery (Fr. brodcric) is the art of pro- 
ducing ornamental patterns by means of needle- 
work on textile fabrics, leather, and other 
materials which can be sewed over. The art is 
closely allied to tapestry-work, which is in fact 
intermediate between embroidery and weaving. 
The essential distinction is that, while embroidery 
is always worked upon an already woven texture, 
the basis of tapestry is a series of parallel strings 
or cords forming a kind of warp, to which the 
various coloured yarns required for the pattern 
form the weft ; and thus the cloth-making and the 
building-up of the pattern are one operation. 

The art of embroidery, arising out of the 
universal craving for ornamentation, may be said 
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to be coeval and co-extenmve with the use of 
clothing and furniture. It is practised with in- 
teresting and characteristic variations by the 
rudest tribes; and it is held in high esteem by 
the most gifted and highly cultured of nations. 
That it was early practised in oriental nations we 
have abundant evidence. It is most probable that 
the coat of many colours bestowed by Jacob on his 
favourite Joseph was a triumph of needlework, 
as looms at that period were capable of produc- 
ing simple striped and checkered patterns only. 
Remains of Egyptian embroidery, as ancient as 
the days of Jacob, exist still ; and of the art as 
practised by the early Egyptians Sir J. Gardner 
Wilkinson remarks, ‘ the many dresses painted on 
the monuments of the 18th dynasty show that 
the most varied patterns were used by the Egyp- 
tians more than 3000 years ago, as they were at a 
later period by the Babylonians, who became noted 
for their needlework.’ * The knowledge and skill 
acquired in Egypt by the Israelites enabled them 
to embroider the elaborate priestly robes and taber- 
nacle furniture, ‘the cherubim of cunning work,’ 
* Vne pomegranates oi \>Yne wnA oi ■pwrpte tout oi 
scarlet,’ and the other needlework enumerated in 
the Book of Exodus. The ‘goodly Babylonish 
garment ’ secreted by Aclian at Jericho was prob- 
ably an example of Babylonian skill in needle- 
work ; and indeed the frequency of allusion to 
embroidery in Scripture, as well as in the works 
of classical writers from Homer downward, testifies 
to the high appreciation and importance of the 
art in early tunes. Then, as in later ages, the 
triumphs of the art were reserved for priestly robes 
and for temple adornment. 

The knowledge of artistic embroidery came to 
Europe from the nations of the East, where the 
art had its early home, and where it still is most 
largely appreciated and practised. To the Greeks 
and Romans it came from Phrygia, rvhence at 
Rome the embroiderer was known as jihrygio, 
and gold embroidered work was called uuri- 
phryyium, from which we have the ecclesiastical 
English term orphrey. It was in medieval times 
that the embroiderer’s art attained its greatest 
perfection in Europe ; and it is remarkable that 
the most highly appreciated examples of work 
were of English origin. The finest existing speci- 
nien of medieval embroidery — the Syon Cope, now 
in South Kensington Museum — is English work of 
the 13th century. It is richly charged with scrip- 
tural subjects, and carries the armorial bear- 
ings of several of the most illustrious English 
families of the period. In historical interest, how- 
ever, this cope falls far behind the Bayeux Tapestry 
(q.v.). Uniter the influence of the "Oxford move- 
ment, and along with a revival in church architec- 
ture and gla«s-painting, has come a great revival 
of church embroidery ns applied to altar-cloths, 
vestments, banners, Ac. 

_ Practically, embroidery is divided into two dis- 
tinct classes of work: (1) that which embraces 
all kinds of artistic needlework done by the hand ; 
and (2) the manufacturing industry which includes 
all embroidery done by machinery, and also such 
lmnd-needlework as is done on the large scale by 
following patterns mechanically impressed on the 
fabric to be ornamented. 

In art embroidery the materials employed are 
fine coloured worsted yams called crewels, tapeslrv 
wools, embroidery silks, gold and silver threads, 
spangles, and plates or discs of metal. There may 
aho be used portions of feathers, the elvtra of 
licelles, pearls, and precious stones ; but these find 
their place principally in oriental embroideries. 
The. textile basis may be any cloth, but the fabrics 
principally used are stout makes of linen, silks, 
satins, velvets, and flannel?. Small woik is done 


without any special mounting, but for elaborate 
designs the' fabric is fitted and tightly stretched on 
a frame. The variety of embroidery stitches is 
considerable, and must vary with the nature of 
the outline to be formed and the texture or sub- 
ject to be imitated ; and colours have, of course, 
to be carefully varied according to the necessities 
of the design when a coloured pattern is being 
worked. The principal stitches arc the stem 
stitch, the satin stitch, _ the knotted stitch, the 
button-hole or blanket stitch, the chain or tambour 
stitch, the feather stitch, and the cushion or Berlin- 
work stitch, all of which may be best learned from 
practical manuals. In frame-work, ‘couching’ is 
largely employed, which consists in laying lengths 
of thread on the surface, and securing them by 
stitches through the cloth brought up at various 
points, variety of effect being obtained by the 
different disposition of these securing stitches. 
A distinct, class of embroidery consists of applique 
or cut work, in which designs of different materials 
and colours are cut out and sewed down on the 
surface of the fabric to be ornamented. Inlaid 
esawste cA vMlv/g wssiss^f t'wfc nraft 
pattern out of two different fabrics, and inserting 
the one into the cut space in the other. 

In its purely mechanical side, the embroidery 
trade embraces several distinct sections, of which 
may be enumerated (1) white embroidery, known 
also as Swiss or Scotch sewed work, for which 
work the muslin or other fabric is printed with a 
pattern made up of holes of different dimension?, 
which are either cut or punched out, and their 
elites sewn over with a button-hole stitch; (2) 
embroidery in gold, silver, and coloured silks, for 
official costumes, civil anil military, badges, Ac.; 
(3) embroidery in crewels, or other coloured wools, 
coloured silks, Ac., mostly done for furniture decora- 
tion, such as borders of tablccovers, Ac. ; and (•! ) 
there may be included ornamental braiding with 
braids of various colours, principally for Indies’ 
costumes. To a great extent these various kinds 
of embroidery can be worked by one or other of 
the machines which have been devised for embroider- 
ing. The first successful enibroidery machine was 
that invented by M. Josud Heilmann, of Mi'dlmusen, 
patented in England in 1S29. With Heilnianns 
machine, or the modifications of it which have since 
been introduced, one person can guide from 80 to 
140 needles working simultaneously, anil producing 
so many repeats of the same design. The details of 
the construction of the machine are complex, but 
the principle of its action may be easily understood. 
The needles, with their eyes in the middle, arc 
pointed at each end, so that they may pass from 
noth sides of the work without being turned. 
Each needle is worked by two pairs of artificial 
fin geis or pincers, a pair on each side of the work, 
and these grasp and push the needle through from 
one side of the work to the other. A carriage or 
frame connected with each series of fingers doe? 
the work of the human arm, by carrying the fingers 
to a distance corresponding to the whole length of 
the thread. The frame then returns to exactly ns 
original place, and the needles are again passed 
through to the opposite set of fingers, which act m 
like manner. W ere the work which is mounted 
in a frame to remain stationary, the needles would 
thus pass merely backwards and forwards through 
the same hole. But the frame is mounted to move 
in every direction, and according to its motion 
stitches varying in length and in direction arc 
made corresponding to the lines of the design. 
The motion of the frame is governed by a panto- 
graph machine (seo Pantaoraph), the free end 
of which, moving over an enlarged copy of the 
design, moves the frame at- each successive stitch 
into the position required for the production ot 
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the various repeats of the pattern. Embroidery 
patterns, in a variety of knotted, tambour, and 
other stitches, and ornamental braiding, are now 
very largely done by means of the Bonnaz 
machine, the invention of M. Antoine Bonnaz, first 
patented in Britain in 1868. This apparatus is 
in appearance and construction like the ordinary 
sewing-machine, but in place of a needle, it is 
furnished with a hooked looper which passes down 
through the work and brings the thread up from 
below, looped around it to make a knotted stitch 
on plain for the ordinary tambour stitch. It is 
further provided with a universal feed-motion, so 
that with the utmost ease the work can be guided 
to follow the lines of the most intricate and sharp- 
turning pattern. A modification of this machine, 
invented by M. E. Comely, is in extensive use for 
ornamental braiding. 

The following works may be consulted : Caulfield and 
Saward, Dictionary of Needlework (1881); E. Glaister, 
Needlework ( * Art at Home ’ series, 1880) ; Gay et Dupont 
Auberville, Catalogue des Broderies au MusSe des Arts 
Decoratifs (Paris, 18S0); L. Higgin, Handbook of Em- 
broidery , edited by Lady Marian Alford (1879) ; Drawings 
of Ancient Embroidery, by Mrs Mary Barber (1881); 
Lefebure’s Embroidery and Lace (Eng. trans. 1888). 

Elllbriin, a fortified town in the French depart- 
ment of Hautes Alpes, crowns a rock-platform on 
the right bank of the Durance, aud at the base of 
Mont St Guillaume ( 8344 feet ), 23 miles E. of Gap 
by rail. It looks better from without than within ; 
but its cathedral has a lofty Romanesque tower. 
Pop. 3812. Embmn occupies the site of Ebro- 
dunum, capital of the Caturiges, and an important 
Roman station. It was the seat of a bishopric 
from 374 to 1802. 

Embryo (Gr.), a term usually restricted (a) to 
the unhorn young animal, or (6) to the rudiment- 
ary young plant, especially when within the seed. 
The term feetus is equivalent to embryo, but is 
restricted to mammalian development. The term 
larva is also applied to a young animal which 
is more or less markedly different from the adult 
form. See Embryology, Reproduction, Seed. 

Embryology is that department of biology 
wliich reads the development of the. individual 
organism! It is a succession of studies in anatomy 
and physiology which, when read into unity, give 
the history of the organism from its earliest indi- 
vidual appearance on to that vague point when it 
may be said to exhibit all the main features of 
adult life. The investigation necessarily takes 
two forms : a description of the structure of suc- 
cessive stages ( morphological ), and an analysis of 
the vital processes associated with each step (physi- 
ological). Nor is any embryological investigation 
complete which does not link the everyday develop- 
ment of individuals with the historical evolution of 
the race. 

History . — Although the development of the chick, 
so much studied in embryological laboratories to- 
day, was watched 2000 years ago in Greece, it was 
only in the scientific renaissance of the 17th cen- 
tury that observation began to grow strong enough 
to wrestle with conjecture. Harvey, who towered 
as a strong genius above his contemporaries, and 
saw much farther, sought in 1651 to establish two 
main propositions : ( 1 ) that every animal was 
produced from an ovum — ovum esse primordium 
commune omnibus animalibns ; and (2) that the 
organs arose by new formation ( epigenesis ), not 
from the mere expansion of some invisible pre- 
formation. These valuable generalisations were 
not, however, accepted, and even observations like 
those of Malpighi seemed for the time to tell 
against Harvey’s prevision. The time was past 
for absolutely fanciful theories, and yet the domi- 


nant doctrine which persisted even into the 19th 
century was mystical enough. The germ, whether 
egg or seed, was believed to be a miniature model 
or the. adult. ‘ Preformed ’ in all transparency, the 
organism lay in mice in the germ, only requiring 
to be ‘unfolded.’ Just like a bud which hides 
within its hull the floral organs of the future, so 
was every germ. ‘ There is no becoming,’ Haller 
said ; ‘ no part of the body is made from another ; 
all are created at once.’ But the germ was more 
than a marvellous bud-like miniature of the adult ; 
it included all future generations. That germ lay 
within germ, in ever smaller miniature, after the 
fashion of an infinite juggler’s box, was the logical 
corollary of the theory of preformatioi] and unfold- 
ing. One of the controversies of the time was 
whether ovum or sperm was the more important. 
The ovists asserted the claims of the ovum, which 
only required to be awakened by the spermatozoon 
to begin its unfolding. The animalculists, on the 
other hand, maintained that the male element con- 
tained the preformed germ, and that the ovum was 
merely for its preliminary nutriment. 

All this was virtually shattered by ‘Wolff (1759), 
who reasserted Harvey’s epigenesis, and showed 
that the germ consisted of almost structureless 
material, and that the process of development was 
a gradual organisation. Yet Wolff’s work had not 
the effect of entirely demolishing preformationist 
conceptions. They lingered on, and had this much 
truth in them that the germs are indeed potential, 
though not miniature, organisms. To some extent 
Wolff reacted too far against the mystics in his 
emphasis on the simplicity of the germ, so that a 
correction was necessary when the cellular charac- 
ter of the reproductive elements was realised about 
a hundred yearn later. The observation of struc- 
tural progress was slow in gaining self-confidence, 
for it was not till 1817 that Pander took up Wolff’s 
work virtually where he left it. He was imme- 
diately reinforced and soon left behind by Von 
Baer, whose results laid a film foundation for 
modem embryology. Since the establishment of 
the Cell-theory (see Cell) in 1838-39, and .the 
associated researches which showed that the 
organism starts from a fusion of two sex-cells, 
and that development consists in the division of 
the fertilised ovum and differentiation of the 
results, progress lias been both sure and rapid. 
The more modem demonstration of the fact of 
evolution has afforded a fresh impulse by its 
interpretation of the present as the literal child 
of the past. 

The egg-ccll or ovum is in all organisms the 
starting-point of the embryo, but development can 
rarely begin till this female element is supple- 
mented by the male cell or spermatozoon. These 
sex-cells are liberated units of the parent-organism, 
but in most cases they stand in marked contrast 
to the great congeries of cells which form the 
‘body.’ All the component units of the organism 
are indeed lineal descendants of a fertilised ovum, 
but the ‘ body ’-cells become greatly changed into 
muscle, nerve, skeleton, and the like, while the 
reproductive cells retain with more or less intact- 
ness the characters of the original parent genu. 
It is this fact which makes the reproduction of like 
by like possible. 

'The unicellular animals or Protozoa, having 
obviously no ‘body,’ are directly comparable to 
the sex-cells of higher animals. The ‘body’ is 
the addition which makes the difference. In a 
few Protozoa, however, the results of the division 
of a unit remain associated together, and a loose 
colony of cells arises. Such a.Protozoon behaves 
like an ovum or like a primitive male-cell in any 
of the higher animals. The loose colony may be 
very unstable, and may soon resolve itself into its 
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component units, exactly as the primitive male- 
cell, which has divided into a clump of sperma- 
tozoa, breaks up and sets these active units free. 

But the colony may be more stable and retain its 
continuity (like a segmented ovum), thus bridging 
the gulf between unicellular and multicellular 
organisms. In such cases certain cells are set 
apart as reproductive, and eventually set adrift 
to start a fresh colony. _ This is the beginning of 
the differentiation of special reproductive cells. At 
first these were probably all alike and able to 
develop of themselves, but in a manner which does 
not concern us here ( see Sex ) they became differen- 
tiated as male and female elements, mutually 
dependent and complementary. 

•The ovum has all the essential characters of an 
ordinary animal cell. The cell-substance consists 
of Protoplasm (q.v.) and of material ascending to 
or descending from that climax. As in other cases, 
the cell-substance may be traversed by a network, 

— one of the intricacies which modern microscopic 
technique has revealed. Like other cells, the 
ovum includes a central differentiation or nucleus, 
technically called the germinal vesicle. This 
exhibits the essential nuclear elements in the 
form of rods, bands, or network, and other minute 
features described in the article Cell. The nucleus 
plays a most important part in the history of the 
ovum, and is believed to be the bearer of the 
hereditary characteristics. 

As to the precise origin of the ova, it is enough 
here to state that in sponges they are simply 
well-fed cells in the general substance (middle 
stratum) of the sponge; that in Ccelenterates 
they may originate from outer or from inner layer ; 
while in other animals they are almost always 
associated with the middle layer of the body, 

and as we ascend are more and more restricted . . 

to a distinct region or to a definite organ — the complements of one another. In history, however, 
ovary. the ovum is strictly comparable not to the sperm, 

The very young ovum is often at least like an but to the cell which divided to give rise to the 
Amoeba (q.v.), and in Hydra (q.v.) this character sperms. The primitive-male-cell, or mother-spenn- 
perrists. The first chapter in its history is one of cell, is the homologue of the ovum. Just as the 
nutrition and growth. This often occurs at the latter divides in segmentation, so the _ mother- 
expense of neighbour cells, and the ovum may be sperm-cell divides, and the divisions exhibited in 
the successful survivor of a clump. In other cases what is technically called spermatogenesis arc 
the nutriment, for immediate or future use, closely parallel to the various modes of segmen- 
may be derived from the vascular fluid of the tation exhibited by ova. The mother-sporm ccll 
animal, or from special glands, which are some- segments, but the results have no coherence ; they 
times simply degenerate portions of an originally go asunder as spermatozoa. Thus, though all cells 
larger ovary. The capital of nutriment thus may be said to rank as equals, the sperm-cell 
derived is distinguished as the yolk. 'It varies has a longer history behind it than the ovum, 
greatly in quantity and disposition, and has great The differences both in form and history express 
influence in determining the precise form which the great differences in chemical constitution winch 
the future division of the ovum will take. It mav are summed up in the words male and female, 
be small in quantity and uniformly diffused through Maturation of the Ovum . — The egg-cell having 
the cell, as in mammalian ova ; there may be a attained its definite size or limit of growth, usually 
larger quantity, which sinks to the lower part, as exhibits a somewhat enigmatical phenomenon 
in frog spawn ; there may be a very large amount, known ns the extrusion of polar globules. In the 
which quite dwarfs the genuine living matter, as great majority of cases it buds off two tiny cells, 
in birds’ eggs; or there maybe a central accum- by a true process of cell-division, in winch the 
ulation, as in cnistaceans and insects. The egg nucleus plays its usual orderly part. This extrusion 
is very generally surrounded with some membrane, is probaoly universal, but has not yet been observed 
sheath, or shell, made by itself, or contributed by in bird or reptile eggs. The polar cells conic to 
surrounding cells, or the product of special glands nothing, though they may linger for a while in the 
In such envelopes there is often a special aperture precincts of the ovum. Their expulsion usually 
(micropyle) through which alone the spermnto- takes place before fertilisation lins even begun, but 
zoon can enter. Hard shells like those of birds' sometimes is subsequent to the .entrance of the 
eggs must obviously be formed after fertilisation spermatozoon into the ovum. The result, of the 
has taken place. twofold budding is that the mass of flic nuclear 

The Male-cell or Spermatozoon . — In the unicel- elements is reduced by three-fourths, though their 
lular organisms, among which we find the key to number appears to remain constant. In many 
all beginnings, two cells, unable apparently to parthenogenetic ova, which develop without fer- 
live independently, unite, and thus make a fresh tilisafion, Wci«mann lias recentlv shown flint only 
start. In such cases the two units are usually one polar glohtilo i« formed, and this ho believes 
similar in appearance, though doubtless different to be constant, and essentially associated with 
in chemical state. Sometimes, however, a small parthenogenesis. 

active cell unites with a larger and more passive The import of the process is much disputed. 


neighbour, and here we find the first hint of the 
profound difference between the sexes — a difference 
of which the contrast between spermatozoon and 
ovum is literally a concentrated expression. 

The spermatozoon is a true cell, though the 
unclear portion often predominates over the cell- 
substance. It is one of the smallest animal cells, 



Fig. 1. — Organisms : 

a, ovum showing egg membrane, granules, and germinal vesicle; 
b, spermatozoon ; e, hermaphrodite gland of snail, with ova 
and sperms ; d, amceboid ovum ; e, coalescence of sperm-cell 
and egg-cell. 

as the ovum is one of the largest; it is highly 
active, while the ovum is peculiarly passive ; it 
rarely bears any nutritive material, while the 
ovum is very generally weighted with voile. In 
its minute size, active locomotor energy, and 
persistent vitality, the sperm-cell resembles a flagel- 
late Monad among Protozoa, while the ovum is 
strictly comparable to an Amoeba or to one of the yet 
more passive or encysted forms. In most animals 
the spermatozoon exhibits three distinct parts : 
(«) the ‘head,’ or essential portion, consisting 
almost wholly of nucleus; [l) the mobile 'tail 
of contractile protoplasm which drives the ‘ head ’ 
along; and (c) a small middle portion connecting 
the head and tail. 

In its origin the male-cell resembles the ovum, 
and the two cells are of course the physiological 
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Cells do indeed usually divide at _ the limit 
of growth (see Cell), hut the division here is 
peculiarly unequal so far as cell-substance is con- 
cerned. The marked inequality suggests the theory 
proposed by Minot, Balfour, and Van Beneden, 
that the polar globules are male extrusions from the 
predominantly female egg-cell. The retention of 
one in parthenogenetic ova is supposed to be what 
makes independent development possible. The 
retained polar globule replaces the otherwise 
necessary, sperm. Butschli looks at the matter 
rather historically than physiologically, and inter- 
prets this premature division of the ovum as the 
survival of an ancient habit which the mother- 
sperm-cell still retains. The polar cells are thus 
rudimentary or abortive female germs. This, how- 
ever, hardly explains why they should so constantly 
occur. Weismann supposes the two polar globules 
to be very different from one another : the first 
extrudes a nuclear substance which was only useful 
while the egg was a-making; the second gets rid of 
half of the essential germ-plasma, the bearer of 
hereditary characteristics, all in order to make room 



Fig. 2. — Development of Sperms ; maturation and fertil- 
isation of Ova (diagrammatic) : 

' 1-4, Division of a inother-sperm-ceU or primitive-male-cell into 
a ball of spermatozoa which breaks up ; a-/, maturation and 
fertilisation of ovum; a, amoeboid young ovum ; 6, later stage ; 
c, budding off of a first polar cell ; <1,. budding off of a second ; 
e, spermatozoa round ovum, one entering ; /, male and female 
nuclei about to fuse on completion of fertilisation. 

for the addition of a corresponding quantity by the 
spermatozoon. Parthenogenetic ova only give off 
the first, and retain all their germ-plasma. Thus 
they are as able to start in development as fer- 
tilised ova which exhibit the circuitous process 
of first giving half of their germ-plasma away and 
then getting a similar quantity back from another 
source. There is no proof that the two extrusions 
are different in character, and Weisinann’s theory 
seems to invest ova with a prevision of the benefits 
of fertilisation. The simplest view is that the 
ovum divides at the limit of growth, that the 
inequality of division expresses an opposition 
between what is extruded and what is retained, 
and that this means the getting rid of some waste 
or male elements. In the differentiation of the 
male elements both among plants and animals, a 
parallel but reverse antithesis is often demon- 
strable. 

Fertilisation. — The ‘ovists’ thought that the 
ovum was all-important, and only required the 
sperm’s wakening touch to unfold its preformed 
model. The ‘ ammalculists ’ were equally certain 
that the spermatozoon was all-important, and only 
required to be fed by the ovum. Even after the 
mutual dependence of the sex-elements had been 
recognised, the opinion prevailed that contact of 
the two was unessential, and that by an aura 
scminalis fertilisation was possible. In 1G77 Hamm 
and Leeuwenhoek first distinctly saw spermatozoa ; 
in 17S0 Spallanzani showed by artificial fertilisation 
that the eggs must come into contact with the 
seminal fluid ; in 1843 Martin Barry observed the 
spermatozoon in union with the ovum of the rabbit ; 
in 1S46 Kolliker proved the cellular origin and 
nucleated character of the male elements ; and in 


1872-75 Biitselili and Auerbach observed two nuclei 
in fertilised eggs. The dates of these representative 
discoveries show how gradually the result has been 
reached that the essence of fertilisation is the 
intimate union of a male and female cell. 

It is needless to cite the numerous investigators 
who have made the following statements possible : 

( 1 ) Only one male element really unites with the 
egg-cell. By a sudden change after the entrance 
of one sperm the ovum usually ceases to be recep- 
tive. The entrance of more than one occasionally 
occurs, but the result is pathological. (2) The 
union is very intimate ; the nuclei are at least as 
important as the protoplasm, and according to most 
authorities much more so. (3) The two nuclei are 
attracted or drawn to one another, and fuse in- 
timately to form a single nucleus of double origin. 
(4) Intimate as the union is, its orderliness is not 
less conspicuous ; half of the result is still traceable 
to the male and half to the female. 

While these are the demonstrable stmctural 
facts, what the union means is another matter. 
Some compare the action of the sperm to a ferment, 
others to stimulating waste products, while Weis- 
mann virtually denies sex differences altogether, 
and maintains that the union is a mere quantitative 
addition of the amount of germ-plasma lost in 
extruding the second polar globule. That the 
spermatozoon furnishes half of the architectural 
nuclear substance and thereby half of the hereditary 
characteristics is certain, that it also affords a 
chemical stimulus to division it is difficult to doubt. 
In single-celled animals fertilisation is essential to 
the continued vitality of the species; in all cases 
the intimate mingling of sex-elements, different in 
constitution and past experience, secures both an 
average constancy and minor variations. 

Scqmcntation.— Soon after the essential act of 
fertilisation has been accomplished in the intimate 
union of the nuclei, the egg begins to divide. 
What physical and chemical attractions and repul- 
sions operate in this process we do not know. It 
is certain that the nuclear elements, which play a 
very important part throughout, have what we 
cannot but call a strong individuality of behaviour. 
It is certain too that the cell-substance plays an 
important part, and that it is not merely passive 
material with which the nucleus operates. Recent 
observers, led by Van Beneden, have elucidated 
something of the marvellous interaction between 
nuclei and cell-substance. It would seem that 
there is an intracellnlar muscular system, that from 
certain centres in the protoplasm strands radiate 
which moor themselves to the nuclear elements and 
move them about. It has been further established 
that the double nucleus of the fertilised ovum is 
accurately composed half of female and half of 
male elements. When the egg divides into two, 
the nucleus of each daughter-cell is again half male 
and half female, and it is probable that this exact 
dualism persists yet further. 

The different ways in which ova divide depend 
mainly upon the quantity and disposition of the 
passive yolk-material. (1) When there is very 
little nutritive capital, and that uniformly diffused, 
the whole ovum divides, vertically and horizontally, 
till a sphere of approximately equal cells is formed. 
This total segmentation occurs for instance in the 
ova of sponge, starfish, lancelet, and mammal. 

(2) In the ova of the frog, where the actual process 
of division may be most conveniently watched, 
there is more yolk, which has chiefly sunk to the 
lower hemisphere of the egg. Division is still 
total, but after a few segmentations it will be seen 
that the upper hemisphere cells are diriding more 
rapidly and are becoming markedly smaller than 
those in the lower part. The segmentation is total 
but unequal. (3) In the ova of birds and reptiles 
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and many fishes there is a large quantity of yolk, 
anil the formative substance lies like a drop on the 
upper surface of the nutrient mass. Division is 
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Fig. 3. 

Relation of Yolk to division of Ovum (diagrammatic) : 

A, little and diffuse yolk. A', total equal division. 

B, more yolk at lower pole. B', total unequal division. 

C, central yolk. C', peripheral division. 

D, much yolk. D', partial division. 

restricted to the formative protoplasm, and thus the 
segmentation is conspicuously partial. (4) In the 
ova of crustaceans, insects, and their allies, the 
yolk usually accumulates in the centre of the ovum 
as a more passive, nutritive core, surrounded hy the 
active, formative protoplasm. The latter divides, 
and forms a sphere or ellipsoid of cells around 
the less markedly divided yolk. In Peripatus — 
the survivor of ancestral insects — the whole ovum 
segments, but the cells are not for a while defined 
oft from one another, so that the result looks like 
a giant Protozoon with numerous nuclei. Hints of 
this fire seen in other cases. 

Morula and Gastrula. — The result of segmenta- 
tion is a hall of cells, differing according to the 
above described modes of 
division. When awide cavity 
has been left, between the 
cells as they multiplied, a 
hollow sphere is formed, 
technically called a blasto- 
splicre ; if no such conspicu- 
ous ‘ segmentation cavity ’ 
has been left the result is an 
almost solid mulberry-like 
ball of cells — a morula. 
Fig. 4. — Section of When the division is partial, 
hollow hall of Cells mainly confined to an area 
or Blastospherc. of formative protoplasm lying 
upon a nutritive mass/ the 
result is a disc of cells which by and by spreads 
round the yolk. Such a segmented area is gener- 
ally known as the blastoderm. (See D’, fig. 3.) 

The next decisive chapter is one of infolding, or 
the formation of a gastrula. In the simplest cases 
one hemisphere of a hollow ball of cells is dimpled 
or invaginated into the other. More 

§ accurately, the one hemisphere sinks 
into and becomes surrounded by the 
other. The sphere becomes a" two- 
layered sack or gastrula, with an 
opening technically called the blasto- 
pore. In many other cases— e.g. 
lishes, reptiles, and birds — owing to 
the yolk, complete invagination is 
Fig. r». not possible. An infolding still 

Gastrula: occurs, hut it is no longer con- 
Skowmg veto- spicuoits, and the gastrula-stage is 

enToUerm 1 t ""‘\ dis S»*‘ i cd. It must also be 
blastopore) noted that the two-layered condition 
• and eintral may arise by arrangement of the cells, 
cavity. without there being nnv process that 
can be called invagination. Thus, in 
the oval ciliated embryo or pianola of most Hydro- 
zoa, the two layers have been frequently observed 
to arPe by a process of internal differentiation, 
/mown as uclamination. 

The Germinal Lagers. — Even in a simple colony 


of cells like a Yolvox all the units do not remain 
alike. Inside cells are in different conditions from 
outside cells, and division of labour with consequent 
difference of structure is bound to occur. So again, 
in the ball of cells into which the ovum divides, the 
one hemisphere with heavier material is usually 
different from the upper hemisphere, which is spe- 
cifically lighter and less encumbered with reserve 
material. Even in the morula or blastosphere 
differentiation has begun. 

But we have just seen that by the folding of 
one hemisphere into the other, or in other ways, a 
gastrula often more or less modified arises. The 
embryo thereby attains definitely differentiated 
layers — outer and inner. The preformationists 
spoke of development as an unfolding; we now 
insist on an infolding. The layered character of 
the embryo was early recognised by Wolff, and yet 
more clearly by Pander and Yon Baer, but its 
fundamental import can hardly be said to have been 
realised till Huxley in 1849 compared the outer and 
inner cell-layers of Ccelenterates (hvdroids, jelly- 
fish, &c.) to the outer and inner layers which 
embryologists had begun to demonstrate in develop- 
ment. Soon afterwards Allman gave to the outer 
and inner layers of Ccelenterates the names ecto- 
derm and endodcim, which are now universally 
used for the outer and inner layers of even - embryo. 
The results reached by Huxley and Haeckel, Kova- 
levsky and Bay Lankester, and many others, have 
made it certain that the formation of these two' 
germinal lay ere is constant in animals, that they 
are exactly comparable throughout the series, and 
that with few exceptions they give rise to precisely 
the same adult structures. 

In sponges and Ccelenterates only two genuine 
layers of cells are developed. A middle stratum, 
seen in faint suggestion in the common Hydra, nmv 
indeed appear between outer and inner layers, and 
may be of the greatest importance in the structure 
of the animal, but embryologists me not inclined to 
allow this middle stratum— the so-called mcsoglaa 
— to rank as a distinct layer beside the other 
two. 

In higher animals, however, there is a definite 
middle layer or mesoderm between the other two. 
Its history involves much greater difficulty than 
that of the ectodeim and endoderm ; it seems as if it 
might arise in some half-dozen different ways. One 
common mode of origin has been emphasised hy the 
brothers Ilertwig in what they call the ‘ Ccclome- 
theory.’ The inner layer arises by an infolding of 
the outer, and a primitive gut-cavity ( archcntcron ) 
thus results. Now begins an out-folding. From 
the gut-cavity two sacks (coelome-pockets) grow out, 
one on either side, insinuating themselves between 
the first two layers. The cavities of the sacks form 
the future body-cavity of the animal ; the outer and 
inner walls form the corresponding two divisions 
of the mesoderm. However this middle layer arises, 
it finally exhibits an inner and mi outer division, so 
that the Hertwigs speak of four germinal layers. 
The outer (parietal or somatic) portion of the 
mesoderm clings to the external body-wall, form- 
ing muscles and the like; the inner (visceral or 
splanchnic) portion cleaves to the internal orgnns. 

Origin of Orqans . — With few exceptions, flie 
same organs and structures arise from the same 
layers — e.g. the nervous system from the ecto- 
derm, the lining of the mid-gut from the emlo- 
derm, (rr) The ectoderm or cptblast gives origin to 
outer skin or epidermis, external skeleton, super- 
ficial glands, sense-organs, nervous system. “ 1C 
infoldings at both ends of the gut, and probabl v to 
the primitive excretory (segmental) duct, (b) D |C 
endoderm or hypoblast forms the lining of flic nild- 
gut, and necessarily, too, of ontgrouths from >»» 
such as the lungs and various glands. In verte- 
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brates it also gives rise to that important skeletal 
axis — the notochord — which always precedes the 
‘backbone.’ (c) The mesoderm or mcsoblast gives 
rise to all the rest. That is to say, the under-skin, 
the muscles, the connective tissue, the internal 
skeleton, the lining of the body-cavity, the heart 
and the blood, and the like are all mesodermic. 
The reproductive organs, though to some extent 
structures by themselves, also arise, in the great 
majority of cases, in connection with the mesoderm. 
It must be noted, further, that while the main part 
of a structure is.referable to one of the three layers, 
the entire structure is veiy often composite. Thus, 
the eye of vertebrates mainly arises as an outgrowth 
from the brain, but some of the less essential parts 
are furnished by the mesoderm. The outgrowths 
from the mid-gut are in origin endodermic, but they' 
too are always aided by the middle layer. 

Physiological Embryology . — The immense pro- 
gress of embryology within recent years lias been 
almost wholly morphological. Of the physiological 
conditions of development we know relatively little. 
The later stages of embryonic life in higher animals 
have been studied by Preyer and others with much 
success, but this is but the threshold of investiga- 
tion. A few luminous results as to the architec- 
tural conditions are due to the courage of His and 
Rauber, who have followed the earlier suggestions 
of Pander and Lotze. The task, which is involved 
in stupendous difficulties, has been continued in the 
experimental investigations of O. Hertwig, Fol, 
Pniiger, Born, Roux, Schultze, Gerlacli, and others. 
Observations as to the actual dynamics of cell- 
division, such, for instance, as those of Van Beneden 
and Boveri, are beginning to appear; while the 
title of a recent work by Berthold — Protoplasmic 
Mechanics — shows how the biologist persistently 
seeks the aid of the student of physics in order to 
explain the architecture of the living organism. 
‘ To think that heredity will build organic beings 
without mechanical means ’ is, according to His, 
‘a piece of unscientific mysticism;’ while PfUiger 
insists on the conception of development as 1 an 
organic crystallisation. ’ The laws of growth, which 
express how each fertilised egg-cell must divide, 
and how the resulting units must arrange them- 
selves first in layers and thereafter into organs, 
must be expressed in terms of physical and chemi- 
cal conditions. But this is the task of the future. 

Generalisations. — (1) The Ovum-theory . — In all 
cases of ordinary sexual reproduction among plants 
or animals the offspring develops from a fertilised 
egg-cell. This is the ovum-theory prophesied by 
Harvey in 1651, again almost realised by Wolff 
in 1759, but only demonstrated about a hundred 
years later when the organism was at length 
analysed into its component cells (see Cell). The 
fact that eveiy plant or animal begins at the 
beginning again, at the level of the Protozoa or 
single-celled organisms, Agassiz does not hesitate 
to call one of the greatest discoveries in the natural 
sciences in modern times. 

(2) The Gastrcca-thcory . — The simplest animals 
are single cells ; these occasionally form loose 
colonies or balls of cells ; next come sack-like two- 
layered organisms, such as the simplest sponges. 
These are the first three grades among living 
animals, but they also correspond to the first three 
chapters in the life-history of each organism. The 
single cell (the ovum), the ball of cells (the morula 
or blastosphere), the sack of cells in two layers (the 
gastrula), we have seen to be the first three stages 
in development. As this gastrula-stage always 
occurs, though sometimes disguised by the yolk, in 
the life-history of animals, Haeckel justly em- 
phasised it as the individual’s recapitulation of an 
ancestral state. The simplest, stable, many-celled 
animal he believed to be like a gastrula ( see' fig. 5 ), 
177 


and he called this hypothetical ancestor of all higher 
animals a gastaea. A few living animals are still 
almost at this level ; all animals pass through it in 
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The First Stages in Development (not drawn to scale) : 
1, fertilised ovum ; 2, ball of cells ; 3, the same still more 
divided, or in section; 4, the gasirula (except in F); A, 
sponge, coral, earthworm, or starfish ; B, crayfish, or other 
arthropod; C, river snail, or other mollusc; D, lancelct, 
tunicate, &c. ; E, frog, or other amphibian; F, rabbit, or 
other mammai ; s.c., segmentation cavity ; g, gastrula invagin- 
ation ; z.r., zona radiata, or porous envelope. Darkly shaded 
cells are endoderm, lighter are ectoderm, dots are yolk 
granules. 

their gastrula-stage. The gastrula is a recapitula- 
tion of the ancestral gastnea. Kival conceptions of 
what the first stable, many-celled animal was like 
have been since proposed,' but the gastreea-theory 
still holds the field. 

(3) The Fact of Recapitulation . — The gastnea- 
theoiy is only a special case of a more general pro- 
position — that the individual recapitulates the his- 
tory of its kind. That the past lives in the present, 
or that we individually retread, for instance in our 
intellectual development, the paths made by our 
ancestors, is a familiar idea which it is one of the 
charms of embryology to realise in the life-history 
of each organism. At an early date Von Baer 
expressed this in his law, that structural progress or 
differentiation in development was from a general 
to a special type. ‘ In its earliest stage,’ he said, 

‘ every organism has the greatest number of char- 
acters in common with all other organisms in their 
earliest stages ; at each successive stage the class 
of embryos which it resembles is narrowed.’ In 
the life-ilistory of a mammal it is possible to trace 
bow the germ at first lingers as it were among 
the Protozoa; how it divides and passes quickly 
through the transitional ‘ball of cells ’stage; how 
the embryo undergoes its first great differentiation, 
like all other multicellular animals, in becoming a 
t \vo- layered gastrula, taking its place beside the 
ancestral Metazoa ; how it by-and-by acquires some 
of the characters of a young worm, and then of a 
very simple backboned animal, like a primitive 
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fish ; how with increasing complexity it ranks with 
reptilian embryos ; and lastly, how the foetus 
acquires mammalian features, vague and general 
at the outset, hut gradually becoming like those of 
nearly related forms. Von Baer himself confessed, 
as every embryologist would do, that with three 
embryos of higher Vertebrates at the same stage 
before him, he could not, without close examina- 
tion, tell one from the other. The accompanying 



Big. 7. — Embryos of fowl (a), dog (6), and man (c). 
(After HaeckeL) 


figure of the embryos of a bird, a mammal, and the 
human species clearly illustrates this close resem- 
blance in early life. 

Spencer expressed the progress from simple to 
complex, from general to special, as a differentiation 
from homogeneous to heterogeneous, in which the 
individual history runs parallel to that of the race. 
The most luminous reading of the fundamental fact 
is that of Haeckel. The individual development 
is a recapitulation of the historic evolution of the 
race. A curve symbolising the turns and twists in 
the life-history of one of the higher Vertebrates, for 
instance, is seen to be a reflection of the great 
bends and branches of the genealogical tree which 
expresses the historic lineage. The development 
of the individual microcosm is a summary — often a 
shorthand summary — of the evolution of the macro- 
cosm of the race. Most pithily, though most tech- 
nically, he sums up his ‘ fundamental biogenetic 
law ’ in the words ‘ Ontogeny recapitulates phyto- 
geny.’ The fact is very vividly illustrated in many 
of the more patent life-histories, such as those of 
crustaceans, insects, and amphibians, where the 
hatched young follow the rails laid down by 
their respective ancestors (see Amphibia, Cater- 
pillar, Crustacea). Parker happily compares 
watching development — in which he is one of the 
modem masters— to reading a palimpsest; below 
the superficial script there are older and ruder 
characters, and below these more primitive still. 
Two cautions must be emphasised. The develop- 
ment is often shortened m its path ; circuitous 
twists, in what we believe to have been the historic 
course, are skipped by the individual; the moment- 
ous steps,. however, are always paralleled in the 
two histories. Tfic individual development may lie 
said to follow the main line of progress, but does 
not go off into side-lines. Tims the resemblance is 
between embryos. The embryo bird is hardly like 
a reptile, but it is always in its development like 
an embryo reptile.. Nor must it be imagined that 
this fact of recapitulation exactly explains itself. 
That the present is child of the past does indeed 
shed great light on the individual’s recapitulation 
of ancestral stages, but the metaphors are apt to 
suggest that, the developing organism has some- 
how n feeling for history, or that the hand of 
the past- is literally upon it as it grows. It is 
necessary to get beyond mere metaphors of uncon- 
cions memory and the like, and to realise that the 
same internal conditions which in the long past 
led to certain momentous changes are still real I v 
present doing the same for the individual. The 
fundamental problem is to elucidate the chemical 


and physical conditions which represent the living 
hand of the past upon the development of the 
present, or to understand how the living matter of 
the embryo is at each stage both the material and 
the architect of its upbuilding. 

(4) Continuity of Germinal Protoplasm. — In 
flowering plants there is a conspicuous contrast 
between the reproductive system and the general 
‘body.’ In all organisms tliis antithesis is funda- 
mental, and ' the recognition of the fact lias shed 
much- light upon the problems of development and 
heredity. In the simplest animals a portion of the 
cell is separated off to start a new individual ; and 
as this is virtually continuous with the parent the 
reproduction of like by like is natural and neces- 
sary. In a few animals (some worm-types, crus- 
taceans, insects, &c.), when the ovnm lias multi- 
plied to a limited extent, by the usual process of 
division, certain of its descendants, as yet very like 
the original ovum, are set apart to form the repro- 
ductive cells of the offspring, and take no share in 
building up ,the ‘ body/ The germ-cells of the off- 
spring, thus early insulated, are in a real sense 
continuous with the parental ovum ; they Tetain 
some of the living capital intact, continue the pro- 
toplasmic tradition unaltered, and when themselves 
liberated will naturally do wliat the original germ- 
cells did. Thus the reproduction of like by like 
becomes more intelligible, and we reach the con- 
ception of a continuous necklace-like chain of 
immortal germ-cells from which the mortal bodies 
of successive generations are budded off'. This 
conception has lieen more or less clearly suggested 
by numerous naturalists — Owen, Haeckel, Jiiger, 
Brooks, Galton, Nussbaum, and others, but lias 
been elaborated by AVeismann in his theory.of the 
continuity of the ‘germ -plasma.’ A continuous 
chain of germ -cells is only demonstrable in a few 
cases ; often they become distinct only at a rela- 
tively late stage in the development of the oil- 
spring. Therefore AVeismann insists not on a 
continuity of germ-cells from those of the parent to 
those of the offspring, but only on a continuity of 
‘ germ-plasma.’ ‘ lu each development a portion of 
the specific “germ-plasma” which the parental 
ovum contains is not used up in the formation of 
the offspring, but is reserved unchanged for the 
formation of the germ-cells of the following genera- 
tion.’ The germ-plasma which keeps up the con- 
tinuity has its seat in the nucleus, is a substance 
of definite chemical and special molecular constitu- 
tion, lias an extreme power of persistence and enor- 
mous powers of growth. The general idea is simple 
enongli — an offspring starts with a capital of living 
matter which is virtually the same as that from 
which its parents started. Therefore the results 
are in a general way the same, and the constancy 
of the species is sustained. How this is modified 
by variations is not here relevant. 

See Biology, Cell, Egg, FcETUs,HmiTnrr,PL.'crN'TA, 
Reproduction, Sex; also F. AI. Balfour, Comparative 
Embryology (2 vols. Lond. 1SS0); JL Foster and F. JI. 
Balfour, The Elements of Embrmloyy (2d cd. by Sedgwick 
and Hcape, 1883); A.' C. Haddon, Introduction to the 
Study of Embryo! on u (Lond. 38S7); E. Haeckel, The 
History of Creation (trails. Lond. 187f>), and A nthropo- 
geny (trans. Lond. 1878); AV. His, Unstre. Ecrpcrform 
unit das physiologische Problem Hirer Entslchung iff' 
1S74) ; O. Herring, Lelirbuch der EntvncXIunysyeianeh e 
dcs Mcnsehai tin d dcr Wirbclthicrc (2d ed. Jons, lo J, 
AV. Prcycr, Spcziclle Physiologic des Embryo (IbSS-oI). 

Eimlcil, the chief commercial town h> L'® 
Prussian province of Hanover, is situated a Ini 1 ® 
Inflow the embonchnrc of the Ems into 1/oliaii 
Bay, 77 miles AVNAV. of Bremen bv rail. Linden, 
which strikingly resembles a Dutch town, i“ atir- 
rounded by avails and moats, is well built, lia* 
spacious and avell-paved streets, avitli several Jol<> 
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antique houses in the Dutch style, anti is inter- nate ce 
sectecl by numerous canals, which are crossed by have b 
about thirty bridges. A canal runs south from the their ol 
town to Dollart Bay, a distance of about two miles ; and wli 
but it is navigable at high-water only, and then by ElU< 
vessels of not move than 14 feet draught. The born ir 
harbour accommodation has been improved in con- 25, 18C 
nection with the making of the canal from the 27, 188 
Ems (q.v.) to the Jade. The finest building is the own pi 
town-hall (built in 1574-76), containing a library New E 
and a curious collection of ancient arms and a Ion" 
armour. Emden has a large shipping trade, His fa 
especially in com, cattle, butter, cheese, and tion : a 
bricks, and several manufactures ; the principal 0 f lette 
industry, however, is shipbuilding. Several vessels ties an 
leave this port every year for the herring-fishery. Emersc 
Pop. (1875) 12,874 ; (1885) 14,020. Emden belonged striking 
originally to East Friesland, and after various vicis- He wa 
situdes was created a free imperial town under the brother 
protection of Holland in 1595, and remained so for abil 
until 1744, when it passed to Prussia. After birthph 
belonging successively to Holland, France, and of ‘the 
Hanover, it again became Prussian in 1866. father < 

Emerald (Span, esmercdda, Fr. imeraudc, Ger. 
smciragd, Gr. smaragdos), a mineral generally re- °vr 
gardecl by mineralogists as merely another variety of a [ , nva 
the same species with the Beryl (q.v.), with which eIeven 
it essentially agrees in composition, crystallisation, v f T S, e> ' 
&c., differing in scarcely anything but colour. The °.. ! ee 
emerald, which, as a gem, is very highly esteemed, "hinKs 
owes its value chiefly to its extremely beautiful 
velvety green colour. It is composed of about studies. 
67-68 per cent, of silica, 15-18 of alumina, 12-14 as 
of glucina, and minute proportions of sesquioxide 0 I JJ V 
of chromium, magnesia, and carbonate of lime. Its tnou D n 
colour is ascribed chiefly to the oxide of chromium ei 

which it contains. Its specific gravity is 2 - 70-2-76. 1091 e 

In hardness it is rather inferior to topaz. The i8 '"* . 
localities in which the emerald is found are very essa J r j 1 
few. The finest have long been brought from sev 'f . 
Colombia (q.v.), where they are obtained from P ot v u ”£ 
veins traversing clay-slate, hornblende slate, and t ' 1 

granite ; and valuable stones also come from the i 7 tt ?, r 8 
Upper Orinoco, in Venezuela. Stones of inferior ?? “}? 
quality are found in Europe, imbedded in mica- ° 

schist, in the Henbacli Valley, in Salzburg. They H le 
also occur in the Urals ; and some old mines in _ ie c “ 
Upper Egypt have been found to yield them. was . ?! 
This gem, known from veiy early times, was Pi Um i , 
highly prized by the ancients. Pliny states that p! e , • 
when Lucullus landed at Alexandria, Ptolemy f mtarc 
offered him an emerald set in gold, with his por- n j 7 r- 
trait engraven on it. Many wrought emeralds tne . 
have been found in the ruins of Tliebes. Nero, P reac “i 
who was near-sighted, looked at the combats of “ e ' vas 
gladiators through an eye-glass of emerald, and t. 0 ,™’ . a 
concave eye-glasses of emerald seem to have been yi arc i 
particularly esteemed among the ancients. As a U en , 1 'y 

? recious stone, the emerald is rarely without flaw. -Boston. 

ts value also depends much on its colour. A very marnec 
perfect emerald of six carats has been sold for tntliou 
£1000. It appears not improbable that emeralds same 3 
have been found in the East, in localities not at ann oun 
present known, but the name Emerald or Oriental ^ ora s 
Emerald, is often given to a very rare, beautiful, (! r o er . 
and precious green variety of Sapphire (q.v.). tne onl 

Emerald Copper is a beautiful anu very rare ?! t le . 
emerald-green ciystalliscd mineral, also called ? ls P arl 
Dioptase, found first and chiefly in limestone in ! n ‘ le 
the hill of Altyn-Tube (Altai Mountains), and lia ppy, 
also obtained in the Urals and the South American ?? , 

Cordilleras. It is composed of about 39 parts silica, j-' - r - 
50 protoxide of copper, and 11 water. inis 

Emeritus (Lat.), a term applied originally to he lias ; 
a Koman soldier who had served out liis time, and Enqiisl 
been discharged on something equivalent to our difieren 
half-pay. It is now commonly employed to desig- deliveri 


nate certain functionaries, such as professors, who 
have been honourably relieved from the duties of 
their office, on account of infirmity or long service, 
and who are usually granted a retiring allowance. 

Emerson, Ralph Waldo, poet and essayist, 
born in Boston, United States of America, May 
25, 1803 ; died in Concord, Massachusetts, April 
27, 1882. He came of what his copyright isss in u.s. 
own people would call the best by j. n. Lippincott 
New England stock, namely, from company, 
a long line of educated and respected ministers; 
His father was settled over a Boston congrega- 
tion : an able preacher and an accomplished man 
of letters. His mother was a woman of high quali- 
ties and dignified bearing ; his aunt, Mary Moody 
Emerson, who influenced him very strongly, was a 
strikingly original and a very cultivated woman. 
He was the third of seven children ; two of his 
brothers, Edward and Charles, were distinguished 
for ability, but both died before middle age. His 
birthplace was within a few minutes’ walk of that 
of ‘the great Bostonian,’ Benjamin Franklin. His 
father died when he was six years old, leaving his 
family in a straitened condition. At eight years 
old he entered the public grammar-school, and soon 
afterwards the Latin school. At the age of ten or 
eleven he was turning Virgil into English heroic 
verse, was fond of reading history, loved the study 
of Greek, and was given to frequent rhyming. He 
thinks the idle books under the bench at the Latin 
school were as profitable to him as the regular 
studies. One of liis early schoolmates remembered 
him as ‘a spiritual-looking boy in blue nankeens,’ 
whom he loved when lie looked upon him, lie 
thought him ‘so angelic and remarkable.’ 

Emerson did not take a very high rank in his 
college class, that which graduated at Harvard in 
1821. He took a second prize, however, for an 
essay in English, and was chosen class poet after 
several others had declined. His college career had 
nothing of the singular brilliancy which character- 
ised that of his brothers Edward and Charles. 
After graduating he kept school in different places, 
at the same time studying divinity under the 
direction of Dr Channing, and attending some of 
the lectures given at the Harvard Divinity School, 
the chief Unitarian theological seminary. He 
was grave, gentle, dignified as a teacher, never 
punishing except by words. He used to give 
the boys selections for reading — something from 
Plutarch’s Lives, for instance — to carry home with 
them. In 1826 he was ‘approbated to preach ’ by 
the Middlesex Association of Ministers, and after 
preaching in several pulpits— at the south, where 
lie was obliged to go for Ills health, at New Bed- 
ford, at Northampton — he was, on the 11th of 
March 1829, settled as colleague with the Rev. 
Heniy Ware, minister of the Second Church in 
Boston. In September of the same year he was 
married to Miss Ellen Louisa Tucker, who died, 
without leaving any children, in 1832. In this 
same year he preached a sermon in which he 
announced certain views with regard to the 
Lord’s Supper which were _ disapproved by the 
larger part of liis congregation. This sermon is 
the only one of his ever printed. In consequence 
of the difference of opinion between himself and 
his parishioners, he found it impossible to continue 
in the relation which had been harmonious and 
happy, and thus, until the most friendly feelings 
on both sides, he left the pulpit of the Second 

iged to make a 


on both sides, he left the pulpit of the Second 
Church, and found himself obliged to make a 
beginning in a new career. 

In 1S33 he made a first visit to Europe, of which 
he has given a brief account in the work entitled 
English Traits. On his return he preached in 
different pulpits, and began devoting himself to 
delivering lectures and writing essays. His first 
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subjects were ‘Water’ and ‘Relation of Man to 
the Globe ’—hardly such as we should have ex- 
pected from the spiritual philosopher and poet, 
his acquaintance with the physical sciences being 
apparently very limited. But he wished to make 
good the loss of his salary, and lectured on branches 
of knowledge in which lie knew he could interest 
the public. After a short experience he ventured 
on subjects more congenial to his past studies and 
habits of thought — Michael Angelo, Milton, Luther, 
George Fox, and Edmund Burke. In 1834 Emerson 
fixed his residence at Concord, a pleasant farming 
town in Middlesex county, Massachusetts, famous 
for having been the scene of the opening conflict 
of the revolution. He lived at first in an old 
‘gambrel-roofed’ house built by his grandfather, 
the Rev. William Emerson, and afterwards cele- 
brated as the ‘Old Manse’ of one of Hawthorne’s 
stories, and the place where for a time he resided. 
In 1835 he manned his second wife, Miss Lydia 
Jackson of Plymouth, Massachusetts. After this 
marriage, Mr and Mrs Emerson removed to the 
house which he purchased, where he passed the 
rest of liis days, and where his widow and one of 
his daughters are still living (1889). 

During several successive years he delivered 
courses of lectures in Boston ; in 1835 ten lectures 
on English literature, in 1836 twelve lectures on 
the philosophy of history, in 1837 ten lectures on 
human culture. 

Emerson made the personal acquaintance of 
Carlyle during his first visit to Europe in 1833. 
Carlyle was then living at Craigenputtock, where 
Emerson sought him out, and passed time enough 
with him for some conversation, of which he has 
given an account in the first chapter of English 
Trails. In the next year, 1834, a letter from 
Emerson to Carlyle began a correspondence which 
continued nearly forty years, closing with the 
letter from Carlyle to Emerson, dated April 2, 1872. 
This correspondence, which has been carefully 
edited by Professor Charles Eliot Norton, shows 
the two men with all their characteristics ; different 
as optimist and pessimist, yet with many profound 
sympathies with each other. Emerson was very 
desirous of having Carlyle come to stay with him 
at Concord. It would . have been a dangerous 
experiment in vital chemistry — hydrofluoric acid in 
a vessel of glass. The deaths of Emerson’s younger 
brothers, Edward in 1834, and Charles in 1836, pro- 
duced a very deep impression on his affectionate 
nature. He' had a true admiration for both of 
them, which they well deserved. The youngest, 
Charles Chauncy Emerson, well remembered by 
the present writer, stands apart from all the young 
men he has known for the elevation and beauty of 
his intellect and character. 

In 1836 a thin volume was published, entitled 
Nature, which, though appearing anonymously, 
was at once known as coming from Emerson. Like 
his early poems, it was read by few, understood by 
fewer still, little thought of or cared for by the 
general reading public, but made much of by a 
small circle of admirers. It is a kind of poetical 
rhapsody— prose with wings growing, but not strong 
enough to lift it into the atmosphere of rhythmical 
music. To those who like naturally, or have 
acquired the taste for, the Emersonian modes of 
thought and expression, it is fascinating. But it 
took twelve years to sell five hundred copies. The 
germs of many of Emerson’s thoughts, afterwards 
expanded in his essays and poems, may be found 
in this dreamy little volume. 

Nature was followed bv ‘ The American Scholar,’ 
an oration delivered before the Phi Beta Kappa 
Society of Harvard University. Few nnniversarv 
addresses have attracted so much attention. Mr 
Lowell f-nys of it that ‘its delivery was an event 


without any former parallel in our literary annals, 
a scene to be always treasured in the memory for 
its picturesqueness and its inspiration.’ This grand 
oration was our intellectual declaration of inde- 
pendence. The orator did not spare his fellow- 
countrymen. ‘We have listened too much,’ lie 
says, ‘to the courtly muses of Europe. The spirit 
of' the American freeman is already suspected to 
be timid, imitative, tame. The scholar is decent, 
indolent, complacent.’ The young men of promise, 
he says, are discouraged and'dislieartened. ‘What 
is the remedy ? If the single man plant himself 
indomitably on his instincts and there abide, the 
huge world will come round to him. Patience- 
patience ; with the shades of all the good and 
great for company ; and for solace the perspective 
of yonr own infinite life ; and for work the study 
and the communication of principles, the making 
those instincts prevalent, the conversion of the 
world.’ 

These two publications, the first in the series of 
his collected works, strike the keynote of his 
philosophical, poetical, and moral teachings. The 
‘ Address before the senior class, in Divinity Col- 
lege, Cambridge, July 1S3S,’ which follows them, 
defined his position in, or out of, the church in 
which lie had been a minister. Two or three 
sentences will sufficiently show where he stood : 

‘ One man was true to what is in you and me. lie 
saw that God incarnates himself in man, and ever- 
more goes forth to take possession of his world. 
He said in this jubilee of snblime emotion, “I am 
divine. Throngii me God acts ; through me speaks.” 

. . . There is no doctrine of the Reason winch 
will bear to be taught by the Understanding. The 
Understanding caught this high chant from the 
poet’s lips and said, in the next age, “ This was 
Jehovah come down out of heaven.. I will kill yon 
if yon say he was a man.’” In its simplest nml 
broadest statement this discourse was a plea for 
the individual consciousness as against all histori- 
cal creeds, bibles, churches ; for the soul of eacli 
man as the supreme judge in spiritual matters. 
The delivery and publication of this, address pro- 
duced a great sensation in the . religious worm, 
especially among the Unitarians. Professor 
Andrews Norton attacked Mr Emerson’s position 
in an article entitled ‘The Latest Form of Infi- 
delity.’ Much controversy followed., in which 
Emerson took no part. He was not in the hamt 
of defending his oracular statements. Delphi n 
not given to argument and explanation. . 

Whosoever has read carefully and lovingly these 
three essays, Nature, the Phi Beta Kama Oration, 
and the divinity School Address, can almost say ot 
Emerson what lie makes the Sphinx say of hcrscll : 

Who tclleth one of up- meanings 
Is master of all I mil. 

These three essays take up about one-third of 
the first volume of his collected works, which arc 
eleven in all. The titles of these volumes arc as 
follow : Vol. i. Nature; Addresses and Lectures; 
ii and iii. Essays, first and second senes; i'- 
Representative Lien; v. English Traits; vi, JJy 
Conduct of Life; vii. Society, and Solitude; vm- 
Letters and Social Aims; ix. Poems; x. 
turcs and Biographical Sketches; xi. Miscellanies. 
These titles, and the more special ones which no 
included within them, give a very imperfect aim 
unsatisfying idea of the contents, of the eie'Cii 
volumes'. If these were taken to pieces and thei 
leaves thrown into n basket or barrel mid stmteen 
up, they might be taken out and rearranged. 1 
a dozen different ways, and yet . have cohesion 
enough to make almost as intelligible eonseent > '_ 
reading as they are in their present order. t ‘‘C 
arrangement under their different heads is nearn a 
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arbitrary as that of certain stars which are grouped 
under the name of Corona, or Lyra, or Andromeda. 
His son, Dr Edward Emerson, gave this account 
of his way of building his lectures in a paper, to 
the reading of which I had the privilege of listen- 
ing: ‘All through his life he kept a journal. . . . 
This book, he said, was his “Savings Bank.” 
The thoughts thus received and garnered in his 
journals were indexed, and a great many of them 
appeared in his published works. They were 
religiously set down just as they came, in no order, 
except chronological, but later they were grouped, 
enlarged or pruned, illustrated, worked into a 
lecture or discourse, and after having in this 
capacity undergone repeated testing and rearrang- 
ing, were finally carefully sifted and more rigidly 
pruned, and were printed as essays.’ 

We can easily understand that in adjusting his 
mosaic fragments to each other there are likely to 
be occasional misfits which puzzle weary eyes and 
brains. Still, there are subtle connections often- 
times in thoughts which at first sight seem unre- 
lated, and the pious reader of Emerson will always 
find it worth while to seek for them, though some 
of them may be ‘ hard for the non-elect to under- 
stand.’ 

Emerson wrote occasionally in verse from his 
schooldays until he had reached the age which 
used to be known as ‘the grand climacteric,’ sixty- 
three. Terminus, which he read to his son in 1866, 
is, so far as I know, the last poem he wrote. It is 
a farewell to his literary life, though he made some 
efforts in after-years. His poems are to his prose 
what the corolla is to the calyx. Both spring from 
the same root ; both are modifications of the same 
growth ; the sepal often shows the delicacy and 
colour of the petal, and the petal often lapses into 
the homelier texture and complexion of the sepal. 
His poems are not and hardly can become popular ; 
they are not meant to be liked by the many, but to 
be dearly loved and cherished by the few. Such 
poems as The Problem, Fate, and Days, once rightly 
read, are never forgotten. The influence of Marvell, 
of George .Herbert, of the Persian poets, of whom 
he was very fond, may be frequently traced ; but 
the writer he most reminds us of, whatever he 
writes, is — Emerson. His occasional lawlessness 
in technical construction, his sometimes fantastic 
expressions, his enigmatic obscurities hardly detract 
from the pleasant surprise his verses so often bring 
with them. His teachings have not_ always had a 
wholesome effect on his train of imitators and 
followers in poetry, or what was meant for poetry. 
It was very well for him to find fault with ‘the 
tinkle of piano-strings,’ and say that 

• Tlie kingly hard 

Must strike the strings rudely and hard 
As with hammer or with mace ; 

but if a self-crowned ‘ kingly bard ’ undertakes to 
play on the harp or piano with his fists instead of 
fas fingers, we must beg leave to stop our ears. 
The magnificent lawlessness of ‘ Lord ’ Timothy 
Dexter in punctuation is a bad precedent for poets 
to follow in composition. The poetic license which 
we allow in the verse of Emerson is more than 
excused by the noble spirit which makes us forget 
its occasional blemishes, sometimes to be pleased 
with them as characteristic of the writer. 

The idealist in philosophy, the rationalist in 
religion, the bold advocate of spiritual independ- 
ence, of intuition as a divine guidance, of instinct 
as a heaven-bom impulse, of individualism in its 
fullest extent, making each life a kind of theocratic 
egoism ; all this may be seen in every one of his 
larger utterances. For him nature is a sphinx, 
written all over with hieroglyphics for which the 
spirit of man is to find the key. To interpret 


nature is the province of the thinker, and especially 
of the poet — not as Bacon intends, by the analysis 
of phenomena — ‘natural philosophy ’—'but by detect- 
ing the higher, hidden significance of all natural 
appearances. He had learned from his wise rela- 
tive, Aunt Mary Moody Emerson, to ‘ scorn 
trifles ; ’ he bettered his lesson by teaching that 
man is made to scorn heaven itself if a Tiiglier 
empyrean is offered to him. 

The fiend that man harries 
Is love of the Best. . . . 

The heaven that now draws him 
With sweetness untold 

Onee found— for new heavens 
He spumeth the old. 

Throughout his lectures and essays are scattered 
wise sayings, shrewd observations, delicate strokes 
of wit, curious gleanings from his widely discursive 
reading, and eloquent imaginative passages. But 
above all the special virtues to be found in his 
writings in prose and in verse we must recognise 
the sense of being in relation with a pure and lofty 
spiritual nature. ‘Love of the Best’ breathes in 
every expression of his thought. His writings 
must be read for their inspiring influence, then- 
stimulus to high thought and endeavour, the noble 
manhood which pervades them. Recognising these 
as the chief claims of Emerson’s essays and poems, 
we can delight in their singular and distinctive 
beauty of expression, their delicate wit, their 
iridescent variety of unexpected suggestions, their 
unaffected and often unconscious archaisms, which 
carry the reader’s imagination back to his favourite 
Montaigne, their happy illustrations, their self- 
sustaining wisdom. 

Emerson loved his quiet Concord life, the repose 
of which was,- however, constantly broken by more 
or less welcome visitors, who sought him as an 
oracle. He was long-suffering with those ‘ devas- 
tators of the day,’ as he called them, each of whom 
thinks of himself or herself as a privileged intruder. 
He travelled far and wide as a lecturer. In English 
Traits he has recorded not so much what he saw 
as what he thought while visiting England and 
Scotland, and in rellecting on his tour after his 
return. At home he was, according to village 
evidence, ‘a first-rate neighbour, and one who 
always kept his fences up.’ 

Emerson was strongly opposed to slavery, but 
not conspicuous as an abolitionist. He would have 
bought out the slave-holders, and if men did not 
cling closer to their money than they do to their 
lives, his idea might have had some reason in it. 
He looked on at the ‘Brook Farm’ experiment with 
a kind of amused interest, but took no active part 
in the project. He listened to the long-haired 
reformers who swarmed at one time about the 
Chardon Street Chapel with a kindly curiosity, but 
bis sense of humour as well as his good judgment 
was his safeguard, and he was not to be betrayed 
into any fanatical extravagance. 

His personal appearance was that of the typical 
New Englander of college-bred ancestry'. Tall, 
spare, slender, with sloping shoulders, slightly 
stooping in his later years, with light hair and 
eyes, the scholar’s complexion, the prominent, 
somewhat arched nose wliich belongs to many of 
the New England sub-species, thin lips, suggestive 
of delicacy, but having nothing like primness, still 
less of the rigidity which is often noticeable in the 
generation succeeding next to that of the men in 
their shirt-sleeves, lie would have been noticed 
anywhere as one evidently a scholarly thinker 
astray from the alcove or the study, which were his 
natural habitats. His voice was very sweet, and 
penetrating without any loudness or mark of effort. 
His enunciation was beautifully clear, but he often 
hesitated as if waiting for the right word to present 
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itself. His manner was very quiet, liis smile was 
pleasant, but he did not like explosive laughter 
any better than Hawthorne did. None who met 
him can fail to recall that serene and kindly 
presence, in which there was mingled a certain 
spiritual remoteness with the most benignant 
human welcome to all who were privileged to enjoy 
his companionship. 

Much lias been written about Emerson during his life 
and since his deatk Some of the principal sources of 
information about him are A Memoir of Ralph Waldo 
Emerson , by James Elliot Cabot (Houghton & Mifflin, 
Boston and New York, 1887), which is the authoritative 
Life of Emerson, by his literary executors ; Ralph Waldo 
Emerson, Life, Writings, and Philosophy, by 6. "W. 
Cooke (James E. Osgood k Co., Boston, 1882) ; Emerson 
at Home and Abroad, by Moncure Daniel Conway (James 
E. Osgood k Co., Boston, 1882 ) ; Ralph Waldo Emerson, 
a Biographical Sketch, by Alexander Ireland (Simpkin, 
Marshall k Co., Lond. 1882); Ralph Waldo Emerson, in 
* American Men of Letters,’ by Oliver Wendell Holmes 
(Houghton, Miffl in k Co., Boston, 18S5); Emerson in 
Concord, by his son Edward Waldo Emerson, a most 
interesting personal memoir (Houghton, Mifflin k Co., 
Boston, 1889). Emerson’s complete works, edited by 
James Elliot Cabot, are published in a uniform edition, 
making eleven duodecimo volumes, by Messrs Houghton, 
Mifflin k Co., Boston, U.S., and by Macmillan k Co., 
London, in six volumes, with preface by John Morley. 

Emery, the ‘Armenian whetstone’ of Theo- 
phrastus, is a variety of Corundum (q.v.), the 
mineral species which embraces ruby, sapphire, 
and other oriental precious stones, variously named 
according to their colour. The precious stones 
mentioned consist of nearly pure alumina in a 
crystalline condition, while emery is an amorphous 
admixture of alumina with varying proportions of 
oxide of iron and silica. Next to the diamond, 
these minerals are the hardest substances found 
in nature ; but the hardness of emery is modified 
by the amount of iron and silica which enter into 
its composition. In external appearance, emery 
has nothing in common with the brilliant stones 
to which it is related, being a dense, opaque, dull, 
bluish-black substance, like a fine-grained iron 
ore. It occurs in large boulder-like masses on 
Naxos and some of the other islands of the Greek 
Archipelago, these being the principal commercial 
sources of the material. 

It is prepared for use bv first breaking it into 
lumps about the size of a hen’s egg, then crushing 
these to powder by stampers. It is then sifted to 
various degrees of fineness, which are numbered 
according to the meshes of the sieve. Plate-glass 
manufacturers and others separate emery-powder 
into different degrees of fineness by the method of 
Elutriation (q.v.). Emery thus prepared is used 
for a great many important purposes in the arts. 
Being next in' hardness to cliamond-dust and 
crystalline corundum, the lapidary uses it for cut- 
ting and polishing many lands of stone. Glass 
stoppers of all kinds are ground into their fittings 
with it. Plate-glass is ground flat by its means ; 
it is also used m glass-cutting, and in grinding 
some kinds of metallic fittings. When employed 
for the polishing of metals, it has to be spread on 
some kind of surface to form a sort of fine file. 
Emery-paper, cmcry-cloth , cmcnj-slicks, cmcry-calsc, 
and cmcry-stonc are various contrivances for such 
purposes. Emery-wheels arc also largely used for 
smoothing and polishing the surface of 'iron cast- 
ings, and iii engineering work generally.' These 
wheels consist principally of a mixture "of emery- 
powder and hard vulcanised india-rubber. Tho 
polishing and hulling wheels employed by cutlers 
are also fed with emery-powder. Sec Polishing. 

Ernes a. Sec Hums or Homs. 

Emetics, medicines given for the purpose of 
producing Vomiting (q.v.). They nregiven when 


it is desirable to relieve the stomach of some noxi- 
ous or indigestible substance, such as a narcotic 
poison, or excess of food, or some special article of 
diet which has disagreed. Emetics are also adminis- 
tered in cases of fever, where the copious secretion 
they produce from the glands of the stomach and 
intestines is supposed to have a directly curative 
effect, aided, perhaps, by the sedative* action of 
emetics upon the circulation and nervous system. 
There is a considerable amount of evidence to show 
that emetics have the power of cutting short typhus 
and other fevers in the earliest stage, and after- 
wards of making the attack of the disease less 
severe. In diseases of the respiratory organs, 
emetics are given as the quickest and safest 
method of removing accumulated mucus from the 
air-passages; and in Croup (q.v.) their action is 
especially favourable, being often followed by 
expectoration and a rapid improvement in the 
suffocative symptoms. Emetics are to he given 
with great caution, however, in all very depressed 
states of the system, as their primary action is to 
produce nausea, which is attended always with 
more or less diminution of tlio vital power, ajid 
often with great depression of the heart’s action, 
amounting to syncope or fainting. Emetics may 
produce vomiting either by their local action on 
the throat, gullet, and stomach, or by their notion 
through the blood on the nervous mechanism regu- 
lating the movements of the stomach. They are 
thus divided into two groups, local and general 
emetics ; and the depressing effect of the former is 
much less than that of the latter. Some substances 
will produce vomiting in either way ; so that the 
distinction between the two classes is not very 
definite. Among the chief emetics in use arc 
mustard (two tablespoonfuls), common salt (a 
tablespooninl or more), alum (a teaspooniul), ma 
tumblerful of water, repeated after a quarter of an 
hour if necessary'. These, with sulphate of copper 
or zinc, are mainly' local iu their action ; ipeca- 
cuanha and emetin, squills, senega, tartar emetic 
and other soluble salts of antimony, nponiorpmn, 
are mainly general in their action. Tlie produc- 
tion of vomiting is aided, whatever emetic is used, 
by copious draughts of warm water. Tickling the 
throat with a finger or feather is often an effective 
mechanical means to produce vomiting. 

Eiuetin is the alkaloid which forms the active 
principle of ipecacuanlia-root. It may bo obtained 
by drying the powdered root-bark with milk oi 
lime, and then exhausting with boiling chloroform. 
It is a white powder, becoming brown on exposure 
to light, slightly soluble in water, but readily ni 
alcohol. "When taken internally, it exhibits violent 
emetic properties, Jjth of a grain sufficing to cause 
vomiting. The wood of the root contains no 
emetin, so that the virtue of ipecacuanlm-root 
entirely resides in the hark. 

Emigration literally means going from one 
place to another; hut in its established significa- 
tion it implies (1) permanently leaving a place to 
make a lioinc elsewhere; (2) going out of one 
country to another, mid generally to a distant part- 
of the world ; (8) going out from a community arm 
leaving the bulk behind — in this sense the wont is 
opposed to migration, which implies the movement 
ot whole tribes or nations ; (4) going out spontane- 
ously, not as part of sonic systematic scheme o 
settlement — in this sense the word lias been some- 
times opposed to colonisation. In the countiy 
which people leave they are called emigrants 
wanderers out; in that in which they settle tlie.v 
are usually called immigrants. Jacob aim 
family were immigrants to Egypt, and their de- 
scendants became emigrants from, that country 
when they went to inherit the Promised Land. 
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Among the principal causes which have led to 
emigration at different times in history may he 
noticed the pursuit of wealth, the pressure of popu- 
lation at home, and political, social, or religious 
discontent. The Spaniards went to America to get 
gold. Many of the Greeks in old times, like many 
of the English in our own, emigrated because of 
over-population. Political and social discontent, 
as well as over-population, accounts in great 
measure for the large numbers of Irish emigrants. 
The burden of compulsory military service is 
supposed to be, and to have been, one determining 
cause of German emigration. And religions oppres- 
sion led to the emigration of the Huguenots from 
France to England, and of the Puritans from 
England to North America. 

In ancient times, when the Mediterranean was 
the centre of the world, the Greek race sent out 
most emigrants. The Phoenicians were rather 
traders than settlers, and the Roman colonies were 
mainly militaiy stations, carefully designed by 
government. The Greeks emigrated because their 
space was limited at home compared with their 
numbers, and because in the small towns which 
made up Greece party spirit ran high, and often 
led to large bodies of citizens leaving for a new 
home. Greek emigrants settled along the shores 
of the Mediterranean, from Cyprus in one direction 
to Marseilles in another, and these settlements 
were quite independent of, and in many cases 
greater than, the mother- cities. 

Between ancient and modem times there inter- 
venes a long period of the world’s history, during 
which there was a perpetual ebb and flow of races 
throughout Europe ; but the movements of the bar- 
barians who overran the provinces of the Roman 
empire, and even the later and more organised 
enterprises of such peoples as the Normans, fall 
rather under the head of migration, invasion, or 
conquest, than under that of emigration. At the 
end of the 15th century, the opening of the passage 
to India round the Cape of Good Hope by Vasco 
da Gama, and the discovery of America by Colum- 
bus, at once disclosed new lands to which Euro- 
peans might emigrate, and stimulated the restless 
spirit which prompts to emigration. The Spaniards 
went to the west, the Portuguese to the east ; and, 
being natives of the south of Europe, they were 
better fitted than the more northerly nations to 
make their homes in hot climates. Large numbers 
of Spaniards emigrated to the West Indies and to 
Central and South America. The Portuguese were 
fewer in numbers, and the East Indies, to which at 
first they chiefly went, were less suitable than 
America for European settlement; still, at the 
present day, their descendants are left in India, 
Ceylon, ana elsewhere. To Brazil, which was out- 
side their beat, they found their way by accident, 
and that country became the home of many Portu- 
guese. Among the nations who followed the Por- 
tuguese and Spaniards to the east and west were 
the Dutch, the French, and the English. The 
Dutch, though great traders, did not send, out many 
emigrants compared with other colonising peoples ; 
but in addition to those who were attracted to the 
East Indies by commerce, Dutchmen emigrated to 
what is now known as New York, and still more to 
the Cape of Good Hope. The French were rather 
conquerors than settlers, but many Frenchmen 
emigrated to various parts of the world, as to the 
islands of Mauritius and Bourbon, to some of the 
West Indian islands, to Louisiana, and notably to 
Canada, where their descendants are now multiply- 
ing very fast. The English emigrated principally 
to the West Indies, to North America, and later 
to Australasia and South Africa. 

European emigration has been greatest in the 
19th century, because the population of Europe has 


increased so enormously. It is necessary to con- 
sider ( 1 ) the countries to which the emigrants go ; 
(2) the countries from which' they come. As re- 
gards the former, it is obvious that the favourite 
fields for European emigration must always be (a) 
countries with a suitable-— ie. a temperate climate ; 
(6) countries which have not an over-large popu- 
lation already; (c) countries which have large 
resources— i.e. large facilities for making wealth. 
Tried by these tests, it is clear that, as has actually 
been the case, the United States and British North 
America, the Australasian colonies of Great Britain, 
South Africa ( though there the native population 
is large), and the more temperate parts of South 
America — e.g. the Argentine Republic — would be 
the places which would attract most emigrants. 

As regards the countries from which the emigrants 
come, the Teutonic nations have supplied the largest 
number, including English, Germans, and Scan- 
dinavians. The Germans have gone in great 
measure to the north central districts of the United 
States, the Swedes to Minnesota and Canada. 
Latterly there has been a large emigration from 
Iceland to Canada. Of the Celtic peoples the Irish 
have emigrated in largest numbers, mainly to the 
United States. There, in 1880, according to the 
census, the number of inhabitants of Irish origin 
formed 3'70 per cent, of the total population, as 
against 3 '92 per cent. German born, while in the 
city of New York the Irish element amounted to 
16'5 per cent, of the population. In the record of 
Welsh emigration, mention may be made of the 
interesting Welsh settlement on the Chubut (q.v.) 
River in Patagonia. Of the Latin peoples, France 
sends out but few emigrants, owing mainly to the 
absence of any marked increase in her population ; 
on the other hand, there is a large stream of Italian 
emigration to the Argentine Republic. 

Great Britain not only furnishes a very large 
proportion of the total number of European emi- 
grants, but is also a place through which very many 
foreigners pass on their way to America. The 
returns issued by the Board of Trade show that 
during the thirty-six years 1853-88, 8,675,475 
emigrants left British ports for places out of Europe. 
Of these 6,650,055 were of British and Irish origin, 
49 per cent, being English, 10 per cent. Scotch, and 
41 per cent. Irish. Of the total number, 6,012,043 
went to the United States, 912,477 to British North 
America, 1,324,018 to Australasia, 426,937 to all 
other places. Emigration from British ports is 
subject to the Passengers Acts, which are adminis- 
tered by the Board of Trade, and which contain 
provisions for the proper food, accommodation, and 
medical care of emigrants. For many years there 
was a Colonial Land and Emigration Board, sub- 
ordinate to the Colonial Office ; nut with the gift of 
responsible government to the larger colonies, the 
consequent handing over of the public lands to the 
colonial governments, and the growing number of 
settlers, the functions of the board became neces- 
sarily curtailed, and such work as remained to it, 
consisting mainly of the supervision of coolie emi- 
gration from India to some of the tropical Crown 
Colonies, has been transferred to the Colonial Office. 
In 1886 a small office, managed by a voluntary 
committee, but subsidised by the government, and 
under the general control of the Colonial Office, was 
established at 31 Broadway, Westminster, SW., for 
giving accurate and usefukinformation to intending 
emigrants to the British colonies. The number of 
written and verbal applications made to tills office 
is a proof of the great interest which attaches to the 
question of emigration at the present time. There 
are various acts in existence authorising the applica- 
tion of public funds to purposes of emigration. 
Powers are given to the guardians in England and 
Wales to apply money to this purpose under certain 
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conditions, and the Local Government Bill of 1SSS 
authorises a County Council to advance money 
for emigration or colonisation, if the repayment is 
guaranteed by a local authority in the county, or 
by the government of a colony. State aid to emi- 
gration lias also been sanctioned under certain Irish 
acts and in the case of the crofters of Scotland. 

Writing of emigration from Great Britain in 
1889, ive may summarise the main points of 
interest as follows : ( 1 ) There is a growing move- 
ment in favour of supplementing the efforts of 
voluntary emigration societies by state aid given 
directly or indirectly on a large scale. This 
movement is due to the great growth of popu- 
lation at home, the distress caused till quite lately 
by bad trade, and the congestion of labour in the 
large towns. ( 2 ) Colonisation as opposed to emigra- 
tion is attracting much attention — i.e. the sending 
out large bodies of people, on a well-defined system, 
to a particular place and a fixed employment, as 
opposed to the sending out isolated individuals or 
families to take their chance in a new country. 

(3) While the interest in emigration is growing 
rather than declining at home, the feeling in the 
countries which are the main fields of labour is not 
so favourable to efforts in this direction. But little 
assistance to emigrants is now given by the colonial 
governments, Queensland being the most liberal ; 
and the assistance, when given, is mainly confined 
to farmers, farm-labourers, and female domestic 
servants. The feeling against emigrants in the 
United States and in the British — notably the 
Australasian — colonies ( as to which see also under 
Immigration) is due partly to the jealousy of 
imported labour felt by the working-classes on the 
spot, partly to past experience of the many unsuit- 
able emigrants sent out in former years ; fortunately 

(4) it is now being recognised that the quality of 
the emigrants is more important than the quantity, 
that paupers and vicious or infirm persons are not 
desirable settlers, that among able-bodied men of 
good character couutrv-people rather than towns- 
people are wanted in the colonies, and that it may 
he possible at once to meet the requirements of the 
colonies and to relieve the pressure at home by 
sending out those who would otherwise flock into 
the towns from the country-districts. (5) It only 
remains to point out that among British colonies 
there has latterly (up to the end of 1888) been a 
falling off in the numbers of emigrants to Austral- 
asia, and on the other hand an increase in the 
number of emigrants to Canada; that the dis- 
covery of gold in the Transvaal has given a 
stimulus to emigration to _ South Africa ; and 
that the Argentine Republic is now attracting 
much attention as a field for British settlers, an 
information office for emigrants having been estab- 
lished in London by the Argentine government. 

What has been said above refers exclusively to 
emigration from Europe. A few words should be 
added as to Chinese and Indian emigration. The 
opposition offered to unrestricted Chinese immigra- 
tion in the United States and in the Australasian 
colonies shows the importance which is attached 
to the question of Chinese labour, and the dimen- 
sions to which it is anticipated that Chinese immi- 
gration might attain. Taking the British depend- 
encies, Chinese emigrants have gone to British 
Columbia, to Queensland and other parts of Aus- 
tralia, to Labunn and North Borneo, and most of 
all to the Straits Settlements and the protected 
states of the .Malay Peninsula, in the mining dis- 
tricts of which they now far outnumber the native 
Malays. Hong-kong is the main outlet for Chinese 
emigration, and at one time some difficulty was 
experienced by the government in cheeking abuses 
connected with indentured coolie emigration to 
South America. Speaking of Chinese emigration 


generally, the most noticeable points are (1) the 
numbers which emigrate; (2) the disproportion 
of the sexes, the enormous bulk of the emigrants 
being males; (3) the absence, to a certain extent, 
of the permanent element, as a large number of 
the emigrants return to China. Indian emigration 
is for the most part indentured emigration, whereas 
Chinese emigration is in great measure quite inde- 
pendent of any contract to employers. Under the 
contract system, Indian coolies have been imported 
into various parts of the British colonial empire, 
the West Indies, Fiji, the Malay Peninsula, and 
Mauritius. In some of the West Indian depend- 
encies, in British Guiana, and in Mauritius, the 
system has led to a large resident Indian popu- 
lation ; in Mauritius its results are that, after fifty 
years of Indian immigration, two-thirds of the popu- 
lation of the island are Indians. It need hardly be 
said that the system required to be, and has been, 
carefully kept under government control, in order to 
preclude the possibility of this species of emigration 
becoming a modified form of slavery. See under 
Immigration, Coolies ; and the article Colony. 

Emigres, the name given more especially to 
those persons who quitted France during the 
Revolution. After the insurrection at Paris, and 
the taking of the Bastille, 14th July 1789, the 
princes of the royal family departed from France. 
They were followed, after the adoption of the con- 
stitution of 1791, by all who considered themselves 
aggrieved by the destruction of their privileges, or 
who were exposed to persecution. Nobles quitted 
their chateaus ; officers, with ■whole companies, 
passed the frontiers. Crowds of priests and monks 
tied to escape the oath of allegiance to the constitu- 
tion. Belgium, Piedmont, Holland, Switzerland, 
and, above all, Germany, were overran with 
fugitives of every age. Only a few hnd been able 
to save their property ; the greater portion were in 
a state of destitution, and sank into utter de- 
moralisation. A court had formed itself round the 
princes at Coblenz ; a government, with ministers 
and a court of justice, had been established, and 
communication was kept up with all the foreign 
courts unfavourable to the Revolution. This con- 
duct embittered France, aggravated the position of 
the king, and drove the revolutionary party forward 
in their sanguinary career. Under the command of 
the Prince of Condo, a body of dmigrds was formed, 
which followed the Prussian army into Champagne. 
The result was that flic severest laws were now put 
in force against the emigres ; their lands were con- 
fiscated ; the penalty of death was proclaimed 
against any one who should support or enter into 
communication with them ; thirty thousand per- 
sons were placed upon the list of emigres, and 
exiled for ever from the soil of France, although 
many of them had refused to bear arms against 
tlieir country. Not until after the failure of their 
attempt to land at Quiberon in 179.') did the 
emigres abandon all thoughts of penetrating into 
France by force of arms. Condo’s corps, after the 
peace of Lundville, was obliged formally to dissolve, 
and sought an asylum in Russia. Even under the 
Directory, however, many had endeavoured to 
obtain permission to return to France. The general 
amnasty proclaimed by the First Consul was there- 
fore joyfully hailed by the greater portion of the 
emigres, though many did not return homo till 
after the downfall of Napoleon. Dignities, pen- 
sions, and offices were now showered upon tlie.-e 
faithful adherents; hut, according to the charier 
of 1S14, they were unable to recover either their 
estates or their privileges. Finally, on the motion 
of the minister Villi.de, the emigres who laid loH 
their landed estates received, by the law of the 
27th April 1823, a compensation of 30 million franc 1 
yearly on the capital of 1000 million francs. After 
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the July revolution, however, the grant was with- 
drawn. See Saint-Gervais, Histoirc des Fmigrts 
Frangais (IS23), and the works by Montrol (1825), 
Forneron (3d ed. 1884), and Puymaigre (1884). 

Emilia, a name now employed to designate a 
compartimento of Central Italy, comprising the pro- 
vinces of Bologna, Ferrara, Forli, Modena, Parma, 
Piacenza, Ravenna; and Reggio Emilia. The name 
is derived from the ancient Via j. Emilia ( a continua- 
tion of the Via Flaminia, or great northern road), 
which passed through these territories. See ITALY. 

Eminence, a title given by Urban VIII., in 
1631, to cardinals, who up to the period of his 
pontificate had been called Most Illustrious. 

Eminent Domain, a phrase which occurs 
more commonly in its Latin form, dominium 
eminens, denotes the universal right in the public 
over property, by virtue of which the supreme 
authority in a state may compel a proprietor to 
part with what is his own for the public use. Thus 
a private owner may be compelled to give up part 
of his land that a public highway may be made 
through his ground. For the just exercise of this 
right there must be a necessity or clear public 
utility in the work proposed ; and the expropriated 
owner must be compensated for his loss. The right 
is now exercised only under well-defined statutory 
regulations, as in the Lands Clauses Consolidation 
Act, 1845, which regulates the purchase of lands for 
railways and other public undertakings. 

Emin Pasha. See Sciinitzler (Eduard). 

Emir (plur. Omrah), an Arabic word, equivalent 
to ‘ ruler,’ is a title given in the East, and in the 
North of Africa, to all independent chieftains, and 
also to all the actual or supposed descendants of 
Mohammed through his daughter Fatima. The 
latter are very numerous throughout the Turkish 
dominions, but, although entitled by birth to be 
classed among the first of the four orders of society, 
they enjoy no particular privileges or consideration, 
and are found engaged in all sorts of occupations. 
Their privileges are confined to a few unimportant 
matters, chiefly to the exclusive right to wear 
turbans of a green colour, that having been the 
favourite colour of the Prophet. They are placed 
under the supervision of the Etnir-Beshir. The 
title Emir, in connection with other words, likewise 
designates different offices. Emir-el-Mumenin, 
‘Prince of the Faithful,’ is the title assumed by 
the califs themselves, while Emir-al-Omrah, ‘Prince 
of Princes,’ was the title of their first minister. 
The Turkish master of the horse is styled Emir- 
Achor ; the standard-bearer, Emir-Alcm ; and the 
leader of the caravans of pilgrims to Mecca, Emir- 
Hadji, Amir, Ameer, and Amerc are other spellings 
of the same word. Admiral (q.v.) is a derivative. 

Emission Theory. See Light. 

Emmanuel, or Immanuel ( Heb. , ‘ God with 
us’), was the symbolical name of the child an- 
nounced by Isaiah to Alia/, and the nation (Isa. 
vii. 14), and applied by St Matthew to the Messiah 
born of the Virgin ( Matt. i. 23). 

Emmaiis, a village of Judea, not far from 
Jerusalem (Luke, xxiv. 13), which after the Jewish 
war was colonised with 800 Roman veterans. A 
writer in the quarterly statement of the Palestine 
Exploration Fund ( January 1SS3) identifies it with 
the valley of the Urtas, 7 miles from Jerusalem, 
and south of Bethlehem, where costly baths have 
been discovered. 

Emmcnagogucs, medicines intended to re- 
store, or to bring on for the first time, the menses 
in women. See (Menstruation. 

Emmcricll, an old walled town of Rhenish 
Prussia, on the Rhine, near the borders of Holland, 
94 miles by rail E, of Rotterdam. It has manufac- 


tures of iron, glass, tobacco, &c., besides an active 
river trade. From a small Roman colony the 
town grew in importance until, in the 15th 
century, it had 40,000 inhabitants ; from 1592 to 
1811 it was the seat of a famous Jesuit seminary. 
Pop. (1875) 8117; (1885) 9759. 

Emmet, Robert, an ill-fated Irish patriot, was 
born in Dublin in 1778, the youngest son of the 
physician to the viceroy. At fifteen he entered 
Trinity College, where Moore was a fellow-student, 
but an academic career of exceptional promise was 
soon cut short by his joining the United Irishmen. 
He next travelled on the Continent, interviewed 
Napoleon and Talleyrand in 1802 on behalf of the 
Irish cause, and returned the next year to devote 
his own fortune of £3000 to buying muskets and 
manufacturing pikes. With a few confederates lie' 
laid a plot to seize Dublin Castle, and secure the 
person of the viceroy, but the rising proved a com- 
plete failure, and Emmet, who had arrayed himself 
for the occasion in a green coat, white breeches, 
and cocked hat, had the mortification to see nothing 
result from liis enterprise but a few ruffianly 
murders. He escaped to the Wicklow Mountains, 
but returning for a last interview with his sweet- 
heart, Sarah Curran (q.v), the daughter of the 
orator, was arrested, put on trial on 19th Septem- 
ber 1S03, condemned to death, and hanged the 
following day. Just before receiving sentence he 
delivered a speech which still thrills the reader by 
its noble and pathetic eloquence. See the bio- 
graphy in Madden’s Lives of the United Irishmen, 
3d series, vol. iii. (1846). 

Emmet. See Ant. 

Emollients (from Lat. mollis, ‘soft’), sub- 
stances used to soften the textures to which they 
are applied, as poultices, fomentations, &c., exter- 
nally, and Demulcents (q.v.) internally. 

Emotion, a word used in philosophy with some 
considerable variety of meaning. The phenomena 
of the mind may be divided into three groups — 
cognitions, emotions, and volitions, into intellect 
or thought, feeling, and will. The emotions taken 
in this sense constitute one of the great groups of 
mental activities. They may be pleasurable, pain- 
ful, or neutral, and may be arranged according as 
they arise directly out of the senses, movements, 
and appetites or not. In the latter case they com- 
prise feelings of freedom and restraint, wonder, 
terror, love, self-complacency, the sense of power, 
anger, love of knowledge, artistic emotions, the 
moral sense, &c. As they combine and pass into 
one another by infinite gradations, a systematic 
and exhaustive classification is impossible. Some- 
times emotion implies that the feeling is keenly 
experienced, so as to occasion mental disturb- 
ance. The expression of the emotions, especially' 
in the face, was carefully' studied by' Sir Charles 
Bell ; and Darwin's Egression of the Emotions 
in Man and Animals (1873) is a monument of 
patient observation and insight. The emotions 
act powerfully on the organic functions of the 
body, as illustrated in blushing, quicker or slower 
pulsation of the heart, cold perspiration, &c. 
The term feeling is used with even greater laxity 
than emotion. It is sometimes the perception 
we have of extreme objects, of their being hard 
or soft, hot or cold, in which case it is the intellec- 
tual function of sensation, or the sensation itself. 
Again, it may be specifically' pleasure, pain, or the 
neutral emotion, or emotion in the widest sense. 
Or it may' be used loosely' for almost any kind of 
consciousness, as by Janies Mill. The higher feej- 
ings, as the appreciation of the sublime and beauti- 
ful, approval and disapproval, are often termed 
sentiments. See the manuals of psychology, such 
as Bain’s The Emotions and the Will. 
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Empecinado, Don Juan Martin Diaz, el, 
one of the leaders of the Spanish revolution of 1S20, 
•was horn in 1775, and entered the Spanish army in 
1792. He carried on a guerilla warfare against the 
French during the Peninsular struggle, and ac- 
quired great distinction. In 1814 he was appointed 
colonel in the regular army, and the king himself 
created him field-marshal ; but in consequence of 
petitioning Ferdinand, in 1815, to reinstitute the 
Cortes, he was banished to Yalladolid. On the 
outbreak of the insurrection in 1820 he took a 
prominent part on the side of the constitutionalists ; 
after the triumph of the absolutists in 1823 he was 
arrested, exposed in an iron cage to the contumely 
of the passers-by, and finally, wliile struggling with 
Ills executioners, stabbed by one of the soldiers. 

Empedocles, a Greek pliilosopher of Agri- 
gentum, in Sicily, lived about 450 B.c. So great 
was the estimation in which he was held by his 
fellow-citizens as a physician, a friend of the 
gods, a prcdicter of futurity, and a magician, 
that they are said to have offered him the sover- 
ev^nty. Rut being an enemy of tyranny, lie de- 
clined it, and was the means of delivering the 
community from the dominion of the aristocracy, 
and bringing in a democracy. There was a tradition 
that he threw himself into the crater of Etna in 
older that his sudden disappearance might beget a 
belief in his divine origin ; this, however, can only 
be regarded as a mere fable, like the story told by 
Lucian, that Etna threw out the sandals of the vain 
philosopher, and thus destroyed the popular belief 
in his divinity. In Matthew Arnold’s poem, Empe- 
docles on Etna , the philosopher is represented as 
superior to vanity and superstition, but moody and 
out of sympathy with his contemporaries. 

In Empedocles philosophic thought is bound up 
with poetry and myth even more closely than in 
Parmenides (q.v.). Ilis general point of view is 
determined by the influence of the Eleatic school 
upon the physical theories of the Ionic pliilosophcrs. 
He assumed four primitive independent substances 
— air, water, fire, and earth, which he designates 
often by the mythical names Zeus, Hera, &c. These 
four elements , as they were called, kept their place 
till modern chemistry dislodged them. Along with 
material elements he affirmed the existence of two 
moving and operating powers, love and hate, or 
affinity and antipathy, the first as the uniting prin- 
ciple, the second as the separating. The contrast 
between matter and power, or force, is thus brought 
out more strongly by Empedocles than by previous 
philosophers. His theory of the universe seems to 
assume a gradual development of the perfect out of 
the imperfect, and a periodical return of tilings to 
the elemental state, in order to be again separated, 
and a new world of phenomena formed. Of his 
opinions on special phenomena may be mentioned 
Ins doctrine of emanations, by which, in connection 
with the maxim that- like is known only by like, 
he thought to explain the nature of perception by 
the senses. lie attempted to give a moral applica- 
tion to the old doctrine of the transmigration of 
souls, his views of which resembled those of 
Pythagoras. The fragments of Empedocles have 
been edited by Stnrz (1805), Karsten (183S), and 
Stein (1852). See monographs by Lommatsch 
(1830), Raynaud (ISIS), and Gladisch (185S). 

Emperor (Lat. imperator), a title formerly 
home pv the heads of the Roman empire, anil 
which in the modern world has become the highest 
title of sovereignty. In Rome the imperium of a 
magistrate, whether king or consul, was the power 
which he possessed of bringing physical force into 
operation lor the fulfilment of his behests. This 
power was conferred by a hr curiata, and it 
lequired this authorisation to entitle a consul to 


act as the commander of an army. In the case of 
the kings also the imperium was not implied in 
their election, but was conferred separately, by a 
distinct act of the national will. Now it was in 
virtue of this imperium that the title imperator was 
given to its possessor. Far from being an emperor 
in the modern sense, he might be a consul or a pro- 
consul ; and there were, in fact, many iinperatorcs, 
even after the title had been assumed as a prte- 
nomen by Julius Ctesar. It was this assumption 
which gradually gave to the title its modem signifi- 
cation. In republican times it had followed the 
name, and indicated simply that its possessor was 
an imperator, or one possessed of the imperium; 
now it preceded it (see Cass ar ), and signified that 
he who arrogated it to himself was the emperor, 
lior was it, as has often been mistakenly asserted, 
nierely a military command ; it included also the 
supreme judicial and consequently also the adminis- 
trative power ; and under the empire the office was 
free from the temporal and local limitations which 
had accompanied its enjoyment during the republic. 
From the emperors of the "West the title passed to 
Chariemagne, t’ne Sounder oi Vne rru’iy Auirntti 
Empire. When the Carlovingian family expired 
in the German branch, the imperial crown became 
elective, and continued to be so until, in 1S0G, 
Francis II. resigned the title, and withdrew to the 
government of his hereditary dominions, under the 
title, assumed in 1805, of Emperor of Austria. The 
title of imperator, like that of basilcus ( Gr., ‘ king'), 
was frequently assumed in England by the Anglo- 
Saxon monarchs in imitation of their Roman and 
Byzantine contemporaries. In addition to the 
Emperor of Austria, there are now in Europe the 
Emperor of Russia (since 1547; see Czar) and 
Emperor of Germany ( 1871 ) ; and in 1S76 the Queen 
of England assumed the title of Empress of India, 
in addition to those which she bore previously. 
The First and Second Empires in France were 
established in 1804 and 1852; in America there 
have been Haitian emperors and Mexican, and tho 
empire of Brazil ( 1822) still survives. Also, modem 
usage applies the title to sundry semi-civilised 
nionarchs, such as the rulers of Morocco, Cliina, 
and Japan ; and the Turkish sultans assumed it 
on the fall of the Eastern empire in 1453, 
Emperor Moth ( Salvrnia carpini), nearly 
related to the silkworm moths ( Bombycina ). M ith 
the exception of the Death’s Head, it is the largest 



Emperor Moth, with Caterpillar, 1’up.v, and Cocoon. 


British moth. Its expanse of wings is abont three 
inches; the female is mainly gray, the male from 
reddish-brown to orange-yellow; each wing bears 
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a large black eye, with surrounding rings. The 
caterpillar is green, with short hair, black cross 
bands, and yellow or reddish tubercles. The 
cocoons are formed internally of stiff convergent 
elastic threads, which resist intrusion, but readily 
admit of egress. The Great Peacock Moth 
( Saturnia pyri) is a very large European form 
about twice the size of the Emperor. See Silic. 

Emphysema, in Medicine, an unnatural dis- 
tension of a part with air. Emphysema of the 
cellular texture is usually caused by a wound of 
the lungs or upper air-passages, from which air 
escapes during respiration into the cellular tissue. 
It maybe confined to the immediate neighbourhood 
of the wound, or may extend all over the body. 
Emphysema is rarely produced otherwise than 
mecuanically ; but in gangrene and after death 
collections of fluid in a state of decomposition 
sometimes give out gases, which penetrate and dis- 
tend the textures with which they are in contact. 

Emphysema of the lungs is the name applied to 
two distinct conditions. ( 1 ) Interlobular or cellular 
emphysema, allied to the form described above in 
that it depends on a wound of the delicate lining- 
membrane, and that air occupies the interstices of 
the cellular tissue, is not common, and occurs only 
in childhood. (2) Vesicular emphysema consists in 
an unnatural distension of some of the natural air- 
cells or vesicles of the lungs, and is almost invari- 
ably present in those who have long suffered from 
chronic bronchitis or asthma, or have in any way 
been obliged to make excessive respiratory' efforts — 
e.g. in the blowing of large wind-instruments. The 
walls of the affected vesicles become thinned, and 
may ultimately disappear between two or more in 
contact with each other, so that though the appar- 
ent size of the lung increases, the surface available 
for aeration of the blood is actually much dimin- 
ished, and great shortness of breath results. The 
same process is common in the horse, and familiar 
under the name of ‘ broken wind.’ The only treat- 
ment possible is that of the condition to which the 
emphysema is due ; for the affected vesicles cannot 
be restored to their original condition. 

Emphyteusis (Gr., ‘implanting’), in Roman 
law, a perpetual right in a piece of land, for which 
a yearly sum was paid to the proprietor. It much 
resembled a feudal holding. See Feu, Feudalism. 

Empiricism, the name applied to a school in 
philosophy which admits of nothing as true but 
what is the result of experience, rejecting all a 
priori knowledge. It arose out of the system of 
Heraclitus which is elaborately refuted in the 
Thewtctus of Plato, and was abhorrent to the lofty 
idealism of Socrates. Aristotle was an empiricist 
in so far as experience ( empeiria ) was to him the 
realisation of the ideal or formal. The philosophy' 
of Descartes established a kind of compromise 
between one part of knowledge regarded as innate, 
and another part as empirical or imparted from 
without. The founder of modem empiricism was 
Locke, who makes experience the basis of all Imow- 
ledge, comprehending alike sensation and reflection. 
Condillac and the other Frenclip/u'fosqpAcs, rejecting 
reflection, pushed to an extreme the sensational side 
of Locke’s philosophy', while Berkeley and Hume 
developed it on other lines to widely' differing con- 
clusions. The Common Sense school maintained 
that the ground of all knowledge was certain 
primary beliefs or first principles ; Ivant, on the 
other hand, found in the a posteriori facts of experi- 
ence the first form of a consciousness which in its 
ultimate development must become a priori. The 
two elements. are inseparably united; thus the a 
posteriori element, the facts, exist for us only 
under a priori conditions. This may almost be 
said to mark the turning-point of the new philo- 


sophy which has demonstrated that the distinction 
itself is not absolute, or rather that the distinction 
is itself transcended in the essential unity of know- 
ledge. 

The name empiric is applied also to one w’ko 
depends on the accumulations of experience in any 
branch of knowledge, as in medicine, rather than 
on the. strictly scientific methods of inference and 
deduction ; and thus the word empiricism is fre- 
quently almost equivalent to quackery. 

The term Empirical Laws is applied to such as 
express relationships, which may be merely acci- 
dental, observed to subsist among phenomena, but 
which do not suggest or imply the explanation or 
cause of the production of the phenomena. They 
are usually tentative, and form stages in the pro- 
gress of discovery of causal laws. Bode’s law of 
the distances of the planets from the sun is an 
example. 

Employers’ Liability. See Liability, 
Master and Servant. 

Elil'poli, a town of Italy', in a beautiful and 
fertile district on the left bank of the Amo, by' rail 
22 miles WSW. of Florence and 27 E. of Pisa. 
The collegiate church (1093), with a fine original 
facade, though the rest of the building was consider- 
ably' altered in 1738, contains some good paintings 
and sculpture. Pop. 0719. 

Emporia, capital of Lyon county, Kansas, on 
the Neosho, a tributary' of the Cottonwood River, 
61 miles SSW. of Topeka by rail. It has a foundry 
and several flouring-mills. Pop. 7759. 

Empsoil, Sir Richard, the unpopular agent of 
Henry VII., was the son of a wealthy citizen of 
Towcester, Northamptonshire, and was trained for 
the bar. In 1491 he became Speaker of the House 
of Commons, and in 1504, now a knight, High 
Steward of Cambridge University, and Cliancellor 
of the Duchy of Lancaster. Throughout Henryks 
reign he was employed like Edmund Dudley (q.v.) 
in exacting taxes and penalties due to the crown. 
His conduct, defended by' himself as strictly' legal 
throughout, was by the people regarded as in- 
famous and tyrannical, and in the second y r ear of 
Heniy VIII. ’s reign he was convicted of tyrannising 
and of constructive treason, attainted, and beheaded 
on Tower Hill with his partner Dudley, 17th August 
1510. 

Emption. See Sale of Goods. 

Empyema (Gr.), an internal suppuration, a 
word now applied exclusively' to a collection of pus 
in the pleura. See Pleurisy. 

Empyre an, a word used by the old meta- 
physical natural philosophers to designate the 
highest region of light, where the purest and most 
rarified elements of fire (Gr . pyr) existed ; and by' 
medieval and modem poets to indicate heaven, 
the source of light and the home of the blessed. 

Empyreuma (Gr. empyrcuo, ‘I kindle’), the 
burned smell and acrid taste which result when 
vegetable or animal substances are decomposed by' 
a strong heat. The cause of the smell and taste 
resides in an oil called cmpyrcumaiic, which does 
not exist naturally in the substance, but is formed 
by its decomposition. 

Ems, a river in the north-west of Germany, 
rises in 'Westphalia, on the south-west slope of the 
Teutoburger Wald, flows first in a north-west and 
then through a rnoory region in a northern direc- 
tion, and empties itself into Dollart Bay, an 
estuary of the German Ocean, after a course of 
205 miles. It is navigable as far as Greven (139 
miles), and for ocean-going vessels as far as Halte. 
In ISIS it was connected by a canal with the Lippe, 
and thus with the Rhine. A canal uniting the 
Ems with the Jade was in 1SS9 in progress. 
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Ellis, or Bad Ems, a bathing-place known to the 
Romans, and celebrated in Geimany as early as 
the 14th century. It is situated on the river Lalin, 
10 miles ESE. of Coblenz by rail. Pop. 6731, a 
number moie than doubled by patients. _ Its warm 
mineral springs belong to the class containing soda; 
the only essential difference between the numerous 
springs is in the temperature, varying from 80° to 
135° F., and in the gieater or lesser amount of 
carbonic acid gas contained in them. Here in 1S70 
Benedetti got liis final answer from King William. 

Elllll ( Dromccus ), a genus of running biids or 
Ratitas in the cassowary family. There are two 
species, both Australian — viz. the Common Emu 
(D. novee hollandice) and the Spotted Emu (D. 
irroratits). They differ from the Cassowaries 
(q.v.) in several maiked features — e.g. the head 
and neck are feathered except on cheeks and 
throat, there is no ‘ helmet,’ nor are there wattles 
on the neck, the bill is broad, and the claws of 
the tlnee toes are almost of equal length. The 
emu is a large bird, standing about 6 feet in 
height. The plumage is like that of the casso- 
wary ; the colour is predominantly dull brown, 
darker on the head, neck, and middle line of the 
back, lighter beneath. The naked parts of head 
and neck aie grayish-blue, the bill and feet 
brownish. The young are striped with black. 
The wings are of course rudimentary, but the legs 
serve the biul well both in runuing and kicking. 



Common Emu ( Dromaus riovcc hollanditc). 


Timid and peaceful in character, the emu trusts 
to its speed for safety. It is valued on account of 
its beef-like flesh, abundant oil, and edible eggs, 
but is unfortunately being destroyed with too 
great caielessness. The plains of the interior are 
now the chief haunts ; the food consists chiefly of 
roots, fruits, and herbage. The note is a curious 
booming, sound. The emu is not polygamous like 
the' Ostrich (q.v.) ; true pairing occurs. The eggs 
are placed in a scooped-out cavity in the earth ; 
they have a dark-green shagreen appearance, and 
measure on an average 4 x 3j inches. About foity 
arc laid in a summer; the male incubates the first 
set, and is thcn.ielieved by the female, who lias 
by that time finished her laying. The period of 
incubation is three months. The development has 
been recently studied bv W. A. Ilaswell Linn. 
Soc. X e w Sou th Wales, 1S87). The Spot ted Emu, 
restricted to Western Auslialia, lias often bred in 
captivity or attempted domestication in Britain 
nnd elsewhere. 

Emulyin, or Syxaitask, is a peculiar ferment 
present in the bitter and sweet almond, which 
orms a constituent of all almond emulsions, 
y hen bitter almonds are bruised, and water added, 
the emulsjn acts as a ferment on the amygdalin, 


and decomposes the latter into volatile oil of bitter 
almonds, prussic acid, grape-sugar, and water (seo 
Almonds, V olatile Oil ). The vegetable albumen 
of almonds is almost entirely composed of emulsin 
which, when separated, is a white substance, soluble 
in water, and is distinguished by its remarkable 
power of causing the fermentation of amygdalin. 
It consists of carbon, hydiogen, nitrogen, and 
oxygen. 

Emulsion is the term applied to those pre- 
parations in pharmacy in which oleaginous sub- 
stances are suspended in water by means of gum, 
sugar, carrageen, yolk of egg, &c. The production 
of these emulsions is often not an easy matter, and 
requiies judgment and skill. In general it will 
be found that the bulk of the emulsifier must first 
be taken, while the oil should only be added little 
by little, rubbing together in a mortar, and taking 
caie that it is completely absorbed or emulsified 
befoie further additions. Should too much be 
added, the eftect is to throw out most of what has 
already been incorporated, and it is then almost 
impossible to remedy the error. The emulsion of 
cod-liver oil is probably known to all, but there 
aie many emulsions in which solid substances lime 
to be suspended, and to them the diiections above 
given aie not always applicable. 

Emys, a genus of Marsh Tortoises, including E. 
lutaria, found in south and middle Europe, North 
Africa, and south-west Asia. The other species 
aie oriental and American. 

Enamel (Fr. email; originally csniail, from 
the same loot as smelt), the name given to vitri- 
fied substances applied chiefly to the smface of 
metals. Enamelling is practised (1) for purposes 
of utility, as in making the dial-plates of watches 
and clocks, coating the insides of culinary vessel 1 ;, 
Ac. ; and (2) for pioducing artistic designs, por- 
traits, and for ornamental purposes gencinlly. fho 
basis of all enamels is an easily fusible colourless 
glass, to which the desiied colour and opacity are 
imparted by mixtures of metallic oxides. The 
mass, after being fused together and cooled, is 
reduced to a fine powder and washed, and the raw 
material thus obtained is variously applied to the 
surfaces to be coveied according to the class of 
enamel being made. The whole is then exposed 
in a furnace (fired, ns it is called) till the enamel 
is melted, when it adheres fiimly to the metal. 
The metal most commonly used ns a ground for 
enamel is copper; but for the finest kinds of 
enamel-work gold and silver are also used. 

Artistic or Ornamental Enamelling.— This art is 
of great antiouity ; it was to a limited extent 
practised by the Greeks ; but enamels were more 
largely employed by the Romans, under whose 
dominion the art passed into Gaul and Britain. 
Enamelling 1ms also been piaclmcd fiom a leniolo 

eriod in the East, Persia, India, . Chinn, and 

apan, under a separate and distinct develop- 
ment; but tlieie is nothing fiom which it can lie 
infeired that the various methods were in use 
earlier than in Europe. As a decoration enamel- 
ling was more popular and attained to greater 
perfection in the middle ages than in classic times, 
it was extensively practised at Byzantium from 
the 4th until the lltli century, and nftei wards in 
Italy, in the Rhenish provinces, and at Limoges 
in the south of Fiance. The Byzantine and other 
early stjles of enamel-work, down to the Htn 
century, were generally employed in ornamenting 
objects connected with the service of the church. 
Enamel was also grcatlv used in ornamenting 
jewelry, and vessels made for use or display m 
the mansions of the rich, .such ns salt-eel jar-, 
coffers, ewcr«, candlesticks, Ac. ; but thwe 
objects were principally made in the painted 
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enamels introduced in Fiance towards the end of 
the 15th century. 

Distinguished with reference to the manner of 
execution, enamel-work may he divided into four 
kinds : { 1 ) Cloisondc, or inclosed, the method of 
the Byzantine school, in which the design is, formed 
in a kind of metal case, generally gold or copper, 
and the several colours are separated by very 
delicate filigree gold bands, to prevent them run- 
ning into one another. Of this style the grandest 
example extant is the famous Tala d’oro in St 
Maries Church, Venice, some portions of which 
are Byzantine of the lOtli century. (2) Champ- 
lcv6, practised by the Rhenish and early Limoges 
.schools. In this process the ornamental design, 
or the figures which were to be filled in with 
colour, were cut in the metal (generally copper) 
to some depth ; and wherever two colours met, a 
thin partition of the metal was left to prevent the 
colours running into each other by fusion when 
fired. (3) Translucent enamel, which had its 
origin and was brought to great perfection in 
Italy, was composed of transparent enamel of 
every variety of colour, laid in thin coatings- over 
the design, which was incised on the metal, gener- 
ally silver, the figure or figures being slightly 
raised in low relief, and marked with the graver, 
so as to allow the drawing of the contours to be 
seen through the ground, instead of being formed 
by the coarse lines of the copper, as in the early 
Limoges- enamels. (4) Surface-painted enamels, 
which may be divided into two stages. The first 
stage, which is known as the late Limoges style, 
sprang up about 1475, and flourished till 1G30. 
In this the practice was to cover the metal plate 
with a coating of dark enamel for shadows, and to 

{ laint on this with white, sometimes having the 
lands and other parts of the figures completely 
coloured. The designs of the middle and best 
period were generally taken from well-known 
paintings or engravings of the period, and were 
strongly influenced by the Italian art of the time. 
This style soon degenerated, and gave place to 
the latest or miniature style, which was invented 
before the middle of the 16th century by Jean 
Toutin, a goldsmith at Chftteaudun,’ and carried 
to the highest perfection by Jean Petitot, a 
miniature-painter, who was born at Geneva, 1607, 
and resided long in England, and then in Paris. 
On his method the plate is covered with a white 
opaque enamel, and the colours are laid on this 
with a hair-pencil, and fixed by firing. The paints 
are prepared by grinding up coloured enamels with 
oil of spike, and when fused by the heat, they be- 
come incorporated with the enamel of the ground. 
The earlier enamellers of this school occupied them- 
selves with miniatures, snufF-boxe3, watch-cases, 
and other trinkets, till the period of the Revolu- 
tion, when the art fell into disuse in France. In 
England, however, it was carried on with much 
success ; and copies of portraits and pictures on a 
much larger scale than the French miniatures were 
executed by Henry Bone (1755-1834), and the 
German, Karl Muss (died 1824). Works of this 
description possess the obvious advantage of dura- 
bility ; but those various qualities of texture, and 
the delicacy of colour for which good works in oil 
or water-colour are prized, cannot he attained in 
enamel copies. The greater part of the artistic 
enamel-work of the present day is of Japanese 
fabrication, and consists of elvisonne work on a 
copper basin. Both in Paris and in Birmingham 
enamel-work of this class has been attempted with 
success ; but designs can be executed in Japan at 
prices which defy the competition of western 
traders. In China both elvisonne and painted 
enamels are made in characteristic Chinese designs. 
At Jeypore in India a limited quantity of enamel- 


work on gold is executed in translucent colours 
which possess incomparable brilliancy. Enamel 
incrustations of various kinds are very largely used 
in the jewelry, goldsmith, and silversmith trades 
of Europe. See Gamier, Histoirc dc la Vcrrcric ci 
clc VJimaillcric (1886); Bowes, Japanese Enamels 
(1885); and for enamelled earthenware, see the 
article Pottery. 

Enamelled Iron.— Since the beginning of the 
19th century many attempts have been made 
to cover iron with a vitreous surface, and several 
patents have been taken for such methods of enamel- 
ling. The chief difficulty in applying enamels to 
iron arises from the tendency of the metal to oxi- 
dise before it reaches the temperature at which 
the enamel fuses, and to become brittle from the 
oxide combining with the silica of the enamel. 
This action being superficial, the mischief is the 
greater in proportion to the thinness of the iron. 
Therefore it is much easier to enamel thick cast- 
iron vessels than thin vessels made of sheet-iron. 
A glass may be made by combining either silicic 
acid or boracic acid with a base ; the latter fuses 
at a lower temperature than the former, but the 
glass is much dearer and not so durable as the 
silica glass. The enamels used for coating iron 
consist of a mixture of silica and borax, with 
various basic substances, such as soda, oxide of 
tin, alumina, oxide of lead, &c. Lead is not, or 
ought not to be, used in the enamel for coating 
culinary vessels. 

A great variety of articles, many of them beauti- 
fully decorated 'in colours, such as grate-fronts, 
clock-dials, panels of different kinds, sign-boards, 
tablets, and name-plates, are now executed in 
enamelled iron at a moderate cost. It is also 
applied to corrugated roofing. The effect of heat 
on enamelled iron especially is to expand the 
metal more than the enamel, and cause the latter 
to peel off. Acids find their way through minute 
invisible pores, which exist in the best enamel ; 
and when once they reach the iron, they rapidly 
spread between it and the enamel, and undermine 
and strip it off. This kind of action is curiously 
shown % filling an enamelled vessel with a solu- 
tion of sulphate of copper. The acid attacks the 
iron wherever pores exist, and little bends of 
metallic copper are deposited at all such spots ; 
these beads go on growing until they are large 
enough to be very plainly seen. This is the severest 
test for trying the continuity of enamelled surfaces 
to which they can be subjected, as sulphate of 
copper will penetrate the glaze and body of ordi- 
nary earthenware. 

The enamel of teeth is the very hard translucent 
white layer covering the working surfaces of the 
Dentine (q.v.) or ivory of the teeth of most 
mammals. See Teeth. 

Enara, a lake in the extreme north of Finland, 
with an area of 550 sq. m. and numerous islands. 
It discharges into the Arctic Ocean. 

Enarea, or Limmu, a kingdom of Africa, SW. 
of Slioa, with an area of over 1100 sq. m., and 
some 40,000 inhabitants. It is a land of forest-clad 
hills, rising beyond 8000 feet, with their slopes 
covered with the wild coffee-plant. Its people, 
belonging to a stem of the Gallas (q.v.), are mostly 
Mohammedans. The chief town is Saka, near the 
river Gibbe. See Cecchi, Da Zcila allc Fronlicrc 
del Caffa, vol. ii. (Rome, 1885). 

Encicnia. See Commemoration. 

Encalada, Manuel Blanco, born in Buenos 
Ayres in 1790, studied at Madrid and in the naval 
academy at Leon, and after deserting from the 
Spanish* ranks, joined the Chilian revolutionary 
party, and served with distinction both in the 
artillery and in the navy. Appointed second to 
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Lord Cochrane, he became rear-admiral in 1S19, 
and major-general of infantry in 1S20 ; and in 1S25 
he was appointed head of the army of Chili. He 
was for two months president of the republic in 
1826, governor of Valparaiso in 1847-52, _ and 
minister to France in 1853-58. He died in Santiago, 
5th September 1S76. 

Encampment. See Camp. 

Encaustic Tiles. See Tiles. 

Enceinte (Fr.), in Fortification, denotes gener- 
ally the whole area of a fortified place. See Forti- 
fication. 

Encephalartos. See Cycads. 

Enceplialocele (derived from the Greek 
encephalon, ‘the brain,’ and hell, ‘a tumour’) is the 
term applied to a tumour projecting through the 
skull in one of the parts where the hones are 
incomplete in infancy, and consisting of a protrusion 
of the membranes of the brain, containing a portion 
of brain itself. In meningocele the membranes 
only project. The most common situation of such 
tumours is in the middle line and at the back of 
the head. Sutgical interference is scarcely ever 
justifiable, and all that can usually be done is to 
give uniform support to the tumour, and to defend 
it from injury. 

Encliomlromn is the term employed in 
Pathological Anatomy to signify an abnormal car- 
tilaginous growth. These growths most commonly 
occur in connection with the hones, but they are 
not unfrequent in some of the glandular structures. 
See Tumours. 

Encina. or Enzina, Juan de la, the founder 
of the secular drama in Spain, was born about 
1469, not far from Salamanca, at the university of 
which town he was educated. He held successively 
the offices of secretary to the first Duke of Alva, 
musical director in Pope Leo X.’s chapel at Rome, 
and prior of Leon in Spain. He died at Salamanca 
in 1534. Besides his Cancioncro, a collection of poems 
which went through six editions between 1496 and 
1516, he wrote in 1521 a poor poetical account of a 
pilgrimage which lie made to Jerusalem two years 
previously. But his fame rests on the fact that he 
wrote eleven dramatic poems ( Itcprescntacioncs ), 
six of a religious cast, hut the other five altogether 
secular, these last the first of the kind to be acted 
in Spain, in 1492. In themselves these pieces 
possess no great merit, being almost destitute of 
plot, and showing very little dramatic structure or 
spirit. 

Eiicko, Joiiann Franz, astronomer, was bom 
at Hamburg, September 23, 1791. After studying 
at Gottingen, he served, during the campaign of 
1813-14, in the artillery of the Hanseatic legion, 
and in 1815 in the Prussian army, as lieutenant of 
artillery. On the establishment of peace he left 
the service, and became assistant, and afterwards 
principal astronomer, in the observatory of Secberg, 
near Gotha. In 1825, chieliy at the instigation of 
Bessel, he was enlled to Berlin as secretary of 
the Academy of Sciences and director of the 
observatory. While at Gotha, the astronomical 
prize oficrcd by Cotta was awarded to Enckc by 
the judges Gauss and Olliers, for his determina- 
tion of the orbit of the comet of 1GS0. This led 
him to solve another problem, which had been 
proposed along with the other— viz. the distance 
of the sun. The solution, by means of the two 
transits of Venus in 1761 and 1769, is published 
in two separate tracts {Die Kntfernung dcr Sonne, 
Gotha, 1822-21). In 1819 he proved that the 
comet discovered by Pons, November 26, 1818, 
revolved in the hitherto incredibly short period 
. of about 1290 days, and had been already observed 
. in 17SG, 1795, and 1S05. It has since gone by 


the name -of Encke’s comet, and lias appeared 
regularly ; the period of its recurrence being 3-29 
years, or about 3^ years (see Comets). Encke’s 
researches on this subject are contained in the 
Transactions of the Berlin Academy. In 1S30 lie 
undertook to edit the Berlin Astronomical Almanac , 
in which he published a number of astronomical 
treatises (separately published, 3 vols. 1866). Four 
volumes appeared of his Astronomical Observations 
at the Berlin ObsciTaton/ { 1S40-56). He died 2d 
September 1S65. See his Life by Bmlms (Loip. 
1S69). 

Enclosures. See Commons. 

Encore {‘again’), a French expression, gener- 
ally used in England by the audience of a theatre 
or concert -room when requesting the repetition of 
the performance of a piece of music. It is not used 
by the French themselves, who, in similar circum- 
stances, exclaim bis ( ‘ twice ’ ). 

Encratitcs. See Tatian. 

Encrinites, fossil Crinoids, often known as 
stone-lilies. They occur very abundantly, and 
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often seem as thick in a limestone or marblo bed 
as straws in a corn-rick. See Crinoids. 

Encumbered Estates Court. In 1849 
a statute was passed to facilitate the sale of en- 
cumbered estates in Ireland, and constituting a 
court to which landlords of such estates might 
apply to direct the sale. Up till 1809 (when this 
court was superseded by the Landed Estates Court, 
dealing also with unencumbered estates) this court 
made 3457 sales, producing a sum of £25,190,839. 
See Ireland. 

Encyclical ( litcra : cncydicer), a letter ad- 
dressed by the pope to all his bishops, condemn- 
ing current errors or advising the Christian peoplo 
how to act in regard to great public question". 
It differs from a Bull (q.v.) mainly in that tho 
latter is usually moro special in its destination. 
The famous encyclical, Quanta Cura, issued 8th 
December 1S64 by Pius IX., was accompanied by 
a Syllabus condemning specifically eighty errors in 
religion, philosophy, and politics. 

Encyclopedia (from the Greek cnh/hltos, 
‘ circular ’ or ‘ general,’ and puidcia, ‘ discipline _ or 
‘ instruction ’) is in modem usage a work professing 
to give information in regard to the whole circle of 
human knowledge, or in regard to everything in- 
cluded within some particular scientific or conven- 
tional division of it. The character of such woiks 
lias of necessity varied from generation to genera- 
tion, with changing conceptions of the scope and. 
value of our knowledge and of the mutual rela- 
tions of one dcpaitmerit with another. An ency- 
clopaedia as such cannot ri«o above the goueinl 
culture of its time ; the medieval encyclopa-dia will 
he as medieval in the distribution and perspective 
of its subjects ns in the selecting and presenting 
of its facts. As knowledge has increased it bos 
become more and moie neco«ary, in older to sny 
something (and the most important something) 
about everything, to he content not to snv every- 
thing about anything. And while, in the 10th 
century, one laborious student might undertake to 
give the world a conspectus of nil that was of worth 
in its literature amt science, a modern "orl; »f 
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similar scope demands the co-operation of hundreds 
of intellects. For the history of the word, see 
Boeckh’s Encyklopadie und Mcthodologie dcr phil. 
Wissenschaflcn (1SC6, pp. 34-37). 

Though several of the ancient philosophers of 
Greece, and notably Aristotle, carried their investi- 
gations into every department of inquiry within 
their intellectual horizon, none of them seems to 
have compiled exactly what we now call an ency- 
clopaedia. Speusippus, indeed, is credited with 
something of the sort ; but his works exist only in 
fragments. The great Latin collections of Terentius 
Varro ( Rcrum humanarum ct divinarum Antiqui- 
tates and Disciplinarum libri fa:.), dating from 30 
B.C., and the so-called Historici Naturalis of the 
elder Pliny (23-79 A.D.), may thus be considered as 
the first specimens of their class. The 5th century 
saw the production of a curious and oddly written 
encyclopaedia by Martianus Capella ; in the 7th, 
Isidorus Hispalensis compiled bis Originum seu 
Etymologiarum libri xx, which was afterwards 
abridged and recast by Hrabanus Maurus. Under 
the calif of Bagdad, Alfarabius or Farabi, in the 
10th century, wrote an encyclopaedic work, Ihsa 
Ahtlum — remarkable for its grasp and complete- 
ness ; but this has hitherto been left in manuscript 
(a fine copy is preserved in the Escurial). Vincent 
of Beauvais (Vincentius Bellovacensis ), who prob- 
ably died in 1264, gathered together, under the 
patronage of Louis IX. of France, the entire know- 
ledge of the middle ages in three comprehensive 
works — Speculum Historiale, Speculum Naturalc, 
and Speculum Doctrinalc, to which an unknown 
hand soon after added a Speculum Morale. About 
the same time Brunetto Latini was engaged on his 
Livrcs clou Tresor (printed in Italian in 1474, and 
in the' original French in Documents intdits, 1S60). 
The Dc proprietatibus rcrum of Bartholomeus de 
Glanville deserves mention as being of English 
origin and highly successful in its day. Written 
about 13G0, this became exceedingly popular in the 
translation (1398) by the Cornishman John Trevisa. 
In 1541 the name Cycloptedia is first used as the 
title of a book by Ringelberg of Basel, and in 1559 
Paul Scalicli styles his work Encyclopedia seu orbis 
disciplinarum turn sacrarum turn profanarum. 
Among the numerous encyclopaedias of the 17tli 
century it is enough to mention Antonio Zara’s 
(Venice, 1615) and Alsted’s (7 vols. fol. Herbom, 
1630), both in Latin; Moreri’s Grand Dictionnciirc 
historique (Lyons, 1674), which reached a 20th 
edition in 1759 ; Hofmann’s Lexicon Universale ( 2 
vols. fol. Basel, 1677; 4 vols. fol. Leyd. 169S), which 
was the first attempt to bring the whole body 
of science and art under the lexicographic form ; 
Thomas Corneille’s Dictionnciirc des Arts ct dcs 
Sciences (2 vols. Paris, 1694; and most famous of 
all, Bayle’s Dictionnciirc historique ct critique (4 
vols. Rotterdam, 1697), which was mainly designed 
as corrective and supplementary to Moreri. This 
last appeared in several English editions generally 
more or less expurgated or modified, as in that 
issued at London ( 10 vols. fol. 1734-41 ) ; and J. G. 
de Chaufepie published a Nouveau Dictionnairc as 
a supplement (4 vols. Amsterdam, 1750). It was 
in the course of the 17th century that encyclo- 
pedists began regularly to employ the vulgar 
tongues for their work, and to anange their 
material alphabetically for convenience of consulta- 
tion. Of the vast Bibliotheca Universale, planned 
by Coronelli to fill 45 folio volumes, only a small 
portion saw the light (Venice, 1701-G). The series 
of great encyclopaedic works in modem English 
practically began by the anonymous Universal, 
Historical, Geographical, Chronological, and 
Classical Dictionary (2 vols. 1703), and the Lexicon 
Technician of Dr John Harris (Lond. 1704). 
Ephraim Chambers followed in 172S with his Cyclo- 


paedia, or 'an. Universal Dictionary of Arts and 
Sciences (2 vols. fob), which presents a distinct 
advance in the construction of such works, the 
author endeavouring to give to his alphabeticallv 
arranged materials something of the interest of a 
continuous discourse by a system of cross references. 
A sixth edition of this popular work appealed in 
1751-52, and a supplement in 2 fol. vols. in 1753. 
Dennis de Coetlogon published An Universal 
History of Arts and Sciences (2 vols. fol. Lond. 
1745). A revised and enlarged edition of Chambers’s 
was published in 1778-88 by Abrabam Rees, who, 
besides incorporating the supplement with the main 
body of the work, added a large amount of original 
matter. 

It was a French translation, by John Mills, 
of Chambers’s Cyclopaedia which originally formed 
the basis of that famous Encyclopidic which, 
becoming in the hands of D’Alembert and Diderot 
the organ of the most advanced and revolution- 
ary opinions of the time, was the object of the 
most violent persecution by the conservative party 
in church and state, and suffered egregious mutila- 
tions at the hands not only of hostile censors but of 
timorous printers. So thoroughly was it identified 
with the philosophic movement of the time that the 
term Encycloptdistc became the recognised designa- 
tion of all attached to a certain form of philosophy. 
Appearing at Paris in 28 vols. between 1751 and 
1772, it was followed by a supplement in 5 vols. 

( Amst. 1776-77), and an analytical index in 2 vols. 
(Paris, 1780). Voltaire’s Questions stir VEncyclo- 

£ idic (1770) formed a kind of critical appendix. 

a Porte’s Esprit dc V Encyclopedic (Paris, 176S) 
gave a resume of the more important articles, and 
under the same title Ilennequin compiled a similar 
epitome (Paris, 1S22-23). Numerous editions of 
the whole work, more or less expurgated or recast, 
were issued outside of France ; and many minor 
encyclopaedias, such as Macquer’s Dictionnairc 
Portatif dcs Arts ct Metiers (1766), Barrow’s New 
and Universal Dictionary of Arts and Sciences (1 
vol. fol. 1753), and Croker, Williams, and Clerk’s 
Complete Dictionary of Arts and Sciences (3 vols. 
fol. 1766), were to a considerable extent quarried 
out of their massive predecessor, or moulded accord- 
ing to the method expounded by D’Alembert in 
his preliminary dissertation. In 1780 a privilege 
was obtained by C. J. Panckoucke for the publica- 
tion of an Encyclopidic MHhoclique, ou par Ordre 
dcs Matiires, which was at first intended to be little 
more than a rearrangement and supplementing of 
the matter of Diderot’s work ; each main subject 
having a separate ‘dictionary’ for itself. But its 
method was too much for it ; the scheme, though 
166 vols. had been issued by 1832, was never com- 
pletely realised. 

Between 17GS and 1771 there appeared at Edin- 
burgh in 3 vols. 4to the first edition of the Encyclo- 
pedia Britannica, which was from the beginning 
a kind of compromise between the alphabetical 
and the scientific distribution of subjects. Colin 
Macfarqubar, Andrew Bell, and William Smellie 
share the credit of the plan. Biographical and 
historical articles were first introduced in the 2d 
edition (10 vols. 4to, 1776-1784). The third edition 
(IS vols.) was completed in 1797; the fourth (20 
vols.) in 1S10 ; the fifth, a mere reprint, in 1817. 
To the sixth edition (1S23) Constable, the publisher, 
prefixed the well-known volume of preliminary 
dissertations by Dugald Stewart, Playfair, &c. 
The seventh edition, edited by Macvey Napier, was 
published by Messrs Black between 1830 and 1S42. 
The eighth (21 vols. and index) appeared 1853- 
61, under the editorship of Dr Thomas Stewart 
Traill ; and the ninth, edited by Professors Thomas 
S. Baynes and W. Robertson Smith, was completed 
in 24 vols. in 1S75-SS (Index, 1SS9). This last 
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edition was issued in America lioth by its Scottish 
pnblisliers and by a so-called ‘piratic’ firm which 
also brought out the Encyclopaedia Americana 
(vol. i. 1S83) for the purpose of giving additional 
information about matters of ‘American’ interest. 

During the period that the Encyclopaedia Britan- 
nica has thus been growing from edition to edition, 
numerous important encyclopaedias have appeared 
in English— the Edinburgh Encyclopccdia (IS vols. 
1810-30), edited by Sir David Brewster; Wilkes’s 
Encyclopccdia Londincnsis (24 vols. 4to, Lond. 1810— 
29) ; Encyclopaedia Pcrthcnsis (23 vols. Edin. 1S16), 
a striking proof of the energy of its compilers, 
Aitchison of Edinburgh and Morison of Perth ; the 
Encyclopccdia Metropolitana (30 vols. 1S1S-45), 
arranged, according to a philosophic plan by Cole- 
ridge, in four divisions: (1) pure sciences, (2) 
mixed and applied sciences, (3) biography and 
history, and (4) miscellaneous and lexicographic 
articles ; the Penny Cyclopaedia, edited by Charles 
Knight for the Society for the Diffusion of Useful 
Knowledge (29 vols. (2 supplemental) 1S33— 46 ) ; 
and the English Cyclopaedia (22 vols. 1853-G1 ; a 
synoptical index, 1862 ; four supp. vols. 1869-73 ), 
founded on the copyright of the Penny Cyclo- 
paedia, but rearranged into four divisions— viz. 
geography, natural history, biography, and arts 
and sciences. In spite of the value of much of its 
material, this last encyclopaedia, like Panclcoucke’s 
vast enterprise and Coleridge’s ingenious scheme, 
furnished another proof that no encyclopaedia can 
well be thoroughly popular which is not executed 
on the plan of a single alphabet. It is partly their 
rigid adherence to this method that has given their 
success to the popular German encyclopaedias. 

The encyclopaedia now known as Brockliaus’s 
Convcrsations-Lcxikon, which was started by Lobel 
at Leipzig in 1796, and passed into the hands of 
F. A Brockhaus in ISOS, gave a great impetus to 
the production of similar works. It is still one 
of the most popular of German encyclopaedias 
(13th ed. illust. 16 vols. 18S2-87 ; supp. 1887). 
Its principal rivals are Pierer’s, and Meyer’s Kon- 
vcrsations-Lcxikon. The former (Altenburg, 1822- 
36, 26 vols., with 14 supplemental vols. 1840-56) 
has somewhat lost ground as a work of general 
reference ; while the latter has become in com- 
pleteness and compression the best work of its 
kind (1st ed. 15 vols. Leip. 1857-60; 3d ed. 
1874-78; 4th ed. 1885, <S:c.), a striking characteristic 
being the free use made of maps, tabular con- 
spectuses, woodcuts, and lithographic illustrations. 
The Brockhaus Lcxikon became the basis, more 
or less entirely, of encyclopedias in most of 
the civilised languages of Europe — Encyclopedia 
Espaiiolu (Madrid, 1848-51); Kitova Enciclopcdia 
Popolarc Italiana (Turin, 1841-51); North's!; Con- 
vcrsations-Lcxikon (5 vols. Copenhagen, 1858-03; 
3d edition, 18S3, &c.); Svcnskt Konvcrsalions- 
Lcxikon (4 vols. Stockholm, 1843-51 ; since re-issued 
with supplements). Four English works were 
professedly founded on it — Encyclopaedia Ameri- 
cana (14 vols. Pliila. 1S29-184G) ; New American 
Cyclopaedia (16 vols. New York, 1858-G4), edited 


peedta, edited by Dr J. hi. Boss (4to, 6 vols. Edin. 
1879; afterwards issued in London under the title 
of Students' Encyclopaedia of Universal Knowledge ) ; 
Heck and Baird, Iconographic Encyclopaedia (4 vols., 
2 vols. plates. New York, 1860); Brand and Cox. 
Diet, of Science, Lit., and Art (3 vols. 1SG5-G7; 
new ed. 1875); the National Encyclopccdia (Lond. 
1884, &c. ) ; and Blackie’s Modern Cyclopaedia (Svo, 
Lond. 1889, &c.). Nor should we omit Laronsse, 
Grand Diet, du XIX' siiclc (4to, Paris, 1S7S); 
Chevreuil, Grand Diet, illustri (4to, Paris, 1SS3); 
and Dreyfus, La Grande Encyclopedic (4to, 18S5, 
&c.). Parry’s Encyclopaedia Cambrcnsis (1802-03) 
is of interest. 

Among all European encyclopedias (and a few 
only have been mentioned ; for every leading 
language could furnish a list) one stands out ns a 
unique example of protracted production. A defect 
inherent in the constitution of every large encyclo- 
pedia brought out in successive volumes is that, as 
regards literature and the progressive sciences, the 
earlier portions are passing out of date before the 
later portions have come into existence. This 
characteristic is almost caricatured in the famous 
Allgcmcinc Encyclopddic dcr Wisscnschaftcn vnd 
Kiinstc, which was originally undertaken by Pio- 
fessors Erscli and Gruber in ISIS, and has since 
continued slowly to appear in three several sections 
of the alphabet up to the present time. There 
have already appeared some 170 volumes, many 
of them containing the most elaborate monographs 
on individual subjects to be found in literature. 
Even this work looks small when compared with 
the great Chinese cyclopredin in 5020 Chinese 
volumes (6109 general headings), printed at Pekin 
in 1726 by command of the Emperor Kang-IIi. _ It 
was restricted to a hundred copies, one of which 
reached the British Museum in 1S78. 

An attempt to remedy the defect of protracted 
production has frequently led to the issue of supple- 
mental volumes, planned so ns to bring up the 
earlier articles to the same time-level as the later 
articles. And in more than one instance (notably 
Brockhaus’s and Meyer’s Konvcrsations-Lcxikon, 
and Appleton’s American Cyclopaedia) this has 
culminated in the issuing of an Annual Cyclopaedia 
on tlio same general lines. 

In contrast with the larger encyclopedias may he 
mentioned the modem attempts to boil down the 
circles of the sciences into portable form. Thus 
Brockhaus issued a Kleincrcs Convcrsations-Lcxikon 
(4 vols. Leip. 1854-30; 4th ed. 2 vols. Leip. 1SS5); 
M over’s Ron vcrsations-Lcxikon is admirably epitom- 
ised in Meyer’s Handlcxikon (4tli ed. 2 vols. Leip. 
1888); and Spemnnn issues a pocket encyclopedia 
(Kurschner's) which is a model of compression. 
Similar English productions are Beeton’s Encyclo- 
pccdia (2 vols. Svo, Lond. «.</.); Beetons Dic- 


ed. 1G vols. 1S73-7G); the Popular Cyclopaedia (7 
vols. Glasgow, new ed. 18S3); and Chambers's 
Encyclopaedia (10 voK Edin. 1860-68, edited by 
Ilr Andrew Findlatcr; new ed. 10 vols., edited 
by, David Patrick, 1SS8-92). In this, the new 
edition, Chambers's E n rydopad ia , already the host- 
known book of its class in the English-speaking 
world, has been entirely recast nnd rewritten. 

Other English cyclopedias that require mention 
are Coinage, National Encydopa-diu (New York, 
1872, &c. ); Johnson's Illustrated Universal Ci/do- 
jsrdia (4 vols. New York, 1874-78); the Globe C'i/do- 


Cox’s Little Encyclopccdia of Common Things 
Lond. 1882; 3d ed. 1884) ; Champlin’s Young folks 
Cyclopaedia of Persons and Places ( 1S80) ; Hazel! - a 
Annual Cyclopccdlc Record (4th ed. 1889); Sampson 
Low’s Pocket Cyclopwdia (1889); Phillip's Million 
of Facts (Svo, 183G ; nnd later without date). 

Special Encyclopaedias . — This class lias naturally 
become more and more numerous; though in man) 
cases the works are neither designated encyclopema 
nor dictionary. A valuable series is Meyers 
Each-Lcrika (general history, ancient lustoo, 
philosophy, geography, &c.)," which applies tlie 
method of tlic ‘dictionary’ to the treatment . oi 
individual subjects in separate volumes; thus ditb’r- 

ing from Lardner's Cabinet Cyclopaedia, and t w 
Encyclopaedia Metropolitana, which were practi- 
cally a series of treatise-. 



ENCYCLOPEDIA 


Adulterations. — Baudrimont, Diet, des Alterations 
(6th ed. 8vo, Paris, 1882). 

Agriculture, — Loudon’s Encyclopccdia of Agricul- 
ture (8vo, Lond. 1828) ; 'Wilson, Rural Cyclopcedia (4th 
ed. 1848); Morton (2 vols. Glasgow, 1855); Barral 
(French, Paris, 1888, &c., very full). 

ANTHROUOLOGT.— Bertillon, Diet, des Sciences Anfh.ro- 
pologiques (8vo, Paris, 1882 cl seq. ). 

Archeology or Antiquities. — General : Bose 
(French, 12mo, Paris, 1880). Greek and Roman : Smith’s 
Dictionary ( 2d ed. 1849) ; Daremberg and Saglio ( French, 
4to, Paris, 1877, &c.) ; Baumeister, Denkmaler (8vo, 3 
vols. 1884-89). Christian : Smith (8vo, Lond. 1875-80); 
Martigny (French, 8vo, Paris, 1877); Kraus, Rcal- 
cncyklopddie (8vo, Freiburg, 1880, &c.). German: 
Goetzinger, Reed -Lexikon (8vo, Leip. 1882, &c.). 

Architecture.— Stuart (3 vols. 8vo, Lond. n.d.)-, 
Gwilt (8vo, Lond. 1842; new ed. 1867; revised by 
Papworth, Svo, Lond. 1SS8) ; Did. of Arch. (Arch. 
Publ. Soc. 4to, Lond. 1854-89) ; Viollet le Due (10 vols. 
8vo, Paris, 1858-68); Bose (French, 4 vols. 8vo, Paris, 
1876-80) ; Audsley, Popular Diet, of Arch, and the 
Allied Arts (Liverpool, 1878, &c.); Motlies, Hlustriertcs 
Baulexikon (4tli ed. Leip. 1881, &c.). 

Arts, Fine. — Dictionnairc de l' Academic des Beaux- 
arts (Paris, 1858, &c.); Waldow, III. Encyklopadic dcr 
graphischen Kiinstc (8vo, Leip. 1880, &c.); Bose (French, 
Svo, Paris, 1883) ; Muller, Lexikon dcr Bildenden Kiinstc 
(Leip. 1883). 

Astronomy.— Herpin’s Dictionnairc (Svo, Paris, 1875); 
Gretschel’s Lexikon ( Svo, Leip. 1882 ). 

Bible. — Jones (1827), Smith (1860-63), Kitto (2d ed. 
1870); Eadie (14th ed. 1873). See Religion, 

Bibliography. See that article. 

Biography. See the special bibliography appended 
to that article. 

Botany. — Loudon, Encyclopedia of Plants (8vo, Lond. 
1829); Endlicher, Genera Plantarum (8vo, 1836-40); 
Paxton, Botanical Dictionary (8vo, Lond. 186S) ; Ulrich, 
Dictionary of Plants (8vo. Leip. 1872); Baillon’s Diction- 
naire (4to, Paris, 1877—85 ) ; Lindley and Moore, Treasury 
of Botany ( Svo, Lond. 1886 j ; Engler and Prantl, Pflanzen- 
familicn (1887, &c.) ; Durand, Index Generum (8vo, 
1SS9). 

Chemistry. — Liebig (German, 8vo, Brunswick, 1842- 
64); Muspratt ( 2 vols. Edin. 1858-60 ; German ed. 18S9) ; 
Ure (Watt's ed. 1863-68, with several supplements); 
Fehling (8vo, Brunswick, 1874, &c.) ; Ladenburg (in 
'Trewendt’s great encyclopedia ) ; Fremy (French, Paris, 
1882, &c.) ; Wurtz (new ed. 1889, &c.). 

Chronology. — Oettinger, Moniteur (Svo, Dresden, 
1866-68; supp. Leip. 1873-82); Woodward and Cates 
(1872); Dicken’s Diet, of Days (Svo, 1881, Ac. ) ; Haydn, 
Diet, of Dates (18th ed. 1885); Mas-Latrie, Trlsbr de 
Chronologic, &o. (fol. Paris, 1889). 

Commerce. — Hausliofer, L lartleben’s Handlexikon 
(8vo, Vienna, 1881); MacCulloch (new ed. 8vo, 1882); 
Simmond’s Dictionary (1883) ; Sacre (French, 8vo, Paris, 
1834). 

Cookery. — Cassell’s Dictionary (Svo, 18S0-S1); Hen- 
dess’s Encyclopddic (8vo, Winterthur, 1883). 

Costume. — PlancluS (2 vols. Lond. 1876-79); Kret- 
schmer and Rohrbacli (ito, Leip. 1882). 

Councils. — Peltier (Svo, Paris, 1847). 

Drama.— J. O. Halliwell, Dictionary of Old English 
Plays ( 8 vo, Lond. 1860); Oppenheim and Gettke, Deutsche 
Theater-Lcxikon (8vo, Leip. 18S6) ; W. D. Adams, 
Dictionary of the Drama (Svo, 1883); Pougin’s Diction- 
nairc (8vo, Paris, 1884). 

Education. — Schmid’s Encyklopadic ( 8vo, Gotha, 1859- 
76 ; 2d ed. 1876, &<x) ; Buisson ( French, Svo, Paris, 
1832-87) ; Kiddle and Schcm’s Cyclopaedia (Svo, New 
York, 1883); Fletcher, Sonncnschcin’s Cyclopcedia (8vo, 
Lond. 18S9). 

Engineering. — Appleton’s Cyclopaedia (New York, 
1S52) ; Rankine, Cyclopadia of Machine and Hand Tools 
(fol. Lond. 1869); Cresy’s Encyclopccdia (Svo, Lond. 
1872); Spoil’s Dictionary (11 vols. Svo, Lond. 1874-81). 

Furniture.— H avard, Dictionnairc dc VAmeublanent 
ct dc la Decoration (4to, Paris, 18SS, &c.). 

Gardening. — Miller’s Dictionary (1733); Loudon (Svo, 
Lond. 1822); Perring’s Lexikon (Svo, Leip. 1SS2); 
Diet, of Gardening : Practical Ency. (illus. vol. i. large 
post, 4to, Lond. 1884); Vilmorin-Andrieux, The Vege- 
table Garden (Svo, Lond. 18S5); Robinson, Garden Cyclo- 
paedia (2d ed. 1SS9 ). 
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Geography. See article Gazetteer. 

Geology. See Natural Sciences, infra. 

History. — Lalanne, Diet. Hist, dc la France (Svo, 
Paris, 1872); Bouillet, Dictionnairc (Svo, Paris, 1876); 
Hermann, Lexikon (Svo, Leip. 18S2); Peter, Lexikon 
der Gcsch. des Alterthums (Svo, Leip. 1882); Adams, 
Manual of Hist. Literature (Svo, New York, 18S2) ; 
Gregoire’s Dictionnaire (2d ed. 12mo, Paris, 1883); 
Cassell’s Dictionary of English History (1884); J. C. 
Ridpath, Cyclo. ofUniv. History (2 vols. in 3, Cincinnati, 
1885); Herbst, Ency. dcr ncucren Geschichte( Gotha, 1888). 

Hygiene.— Tardieu, Diet. (8vo, Paris, 1865; Blytli, 
Diet. (Svo, Lond. 1876). 

India. — Balfour (3d ed. Lond. 1885). 

Industries and Manufactures. — Laboulaye’s Diction- 
nairc (1st ed. 8vo, Paris, 1847; 6tli, 4 vols. Svo, 1885); 
Ure’s Dictionary (3 vols. new ed. 1860) ; Tomlinson (3 
vols. newed. 1867); Spon’s Encyclopccdia (8vo, Lond. 1879, 
See.) ; Larni, Diet. EncyclopSdique (8vo, Paris, 1881, &c.). 
Insurance. — Walford’s Cyclopcedia (1871, &c.). 
Journalism. — Sell’s World’s Press (8vo, 1889). 
Knighthood, &c. — Haydn, Book of Dignities (1851) ; 
Maigne’s Diet. (Paris, 1861); Genouillac’s Diet. (Paris, 
1862). 

Law. — Bouvier’s Dictionary (14tli ed. Pliila. 1870); 
Holtzendorff, Encyklopddie dcr Rechtswissenschaft (2d 
ed. 8vo, Leip. 1875-77 ) ; Sweet’s Dictionary (8vo, Lond. 
1882) ; Wharton’s Dictionary (8th ed, edited by Lely, 
Svo, Lond. 1889). 

Literature. — English : Chambers’s Cyclopadia (Edin. 
1843; newed. 2 vols. 1885); Allibone’s Critical Diction- 
ary of English Literature ( 1859-71 ) ; H. Morley’s Library 
of English Literature (1876-81), and compare article 
Bibliography. American : Duyckinck’s Cyclopadia 
(8vo, Phila. 1877). General : Yapereau, Diet. Universcl 
des Literatures ( Svo, Paris, 1876). 

Materia Medic a. — Wahltnch (Svo, Lond. 1868); 
Dujardin Beaumetz’s Dictionnairc (Paris, 1882, &c.). 
See the article Pharmacopceia. 

Mathematics.— Kliigel’s WSrtcrbuch ( 1803-31 ; supp. 
by Griinert, 1833-36); Montferrier’s Dictionnairc (Paris, 
1835-40); Hoffmann’s Worterbuch (Svo, Berlin, 1858); 
Sonnet (8vo, Paris, 1867). 

Mechanics. See Engineering, supra. 

Medicine. — Copland (Svo, Lond. 1858); Cooper’s 
Diet, of Pracl. Surgery and Ency. of Surgical Science 
(2 vols. 1861-72); Dunglison (8vo, Phila. 1874) ; Ziemssen, 
Cyclopadia of the Practice of Medicine (18 vols. Lond. 
1875-81); Eulenburg, Rcalcncyklopadie ( Vienna, 18S0-83, 
13 Bde. ; 2d ed. 1884, &c.) ; Dechambre, &c.. Did. Ency. 
des Sciences Medicates (Svo, Paris, since 1864 in progress); 
The International Ency. of Surgery, ed. by Dr Ashurst 
(6 vols. 1882, &c., Macmillan) ; Quain’s Dictionary (Svo, 
Lond. 1882) ; Littre’s Dictionnairc (15th ed. Paris, 18S4); 
Tuson’s editionof Colley’s Cyclopadiaof Practical Receipts 
(2 vols. Lond. 1884); Bouchnt and Despres’ Dictionnaire 
(Svo, Paris, 1885); Heath’s Diet, of Pract. Surgery (2 
vols. 8vo, Lond. 1886). 

Military Science. — Yoyle, Mil. Did (1876) ; Poten’s 
Handworterbuch (8vo, Bielefeld, 1877-80); Lacroix’s 
Encyclopedic (8vo, Paris, 1880) ; Wilhelm, Did. and 
Gazetteer (Svo, Phila. 1881 ) ; Chesnel, Did. Encycl. (2 vols. 
8vo, Paris, 1881). 

Missions. — Brown (3 vols. Svo, Edin. 1854 ) ; Newcomb 
(8vo, New York, 1856). 

Mohammedanism. — Hughes (8vo, Lond. 1885). 

Music. — Lichtentlial (Svo, Milan, 1826); Grove (8vo, 
Lond. 1878, &c.) ; Mendel, Convcrsations-Lcxikon (2d ed. 
Berlin, 1881, &c.) ; Riemann (8vo, Leip. 1882); Bisson 
and Lagarte (Svo, Paris, 1884). 

Mythology. — Koman and Greek : Smith (3 vols. 1843- 
48); Roscher (Svo, Leip. 1884, &c.). General: Vollmer 
(Svo, Stutt. 1836). 

Natural Sciences. — Encyclopedic par Profcsscurs du 
Jardin du Roi (6S vols. including plates, Strashurg and 
Paris, 1816-30); Trewendt’s Encyklopadic, a vastwork, in- 
cluding Botany, Chemistry, See., in course of publication. 
Naval Science. — Encyclopccdia (8vo, Pliila. 1SS1). 
Painting. — Satclet, Did. des Arts dc Print urc. Sculp- 
ture (5 vols. Paris, 1792) ; Champlin, Cuclojxvdiei of 
Painters and Painting (4 vols. Lond. 1S8S). 

PHILOLOGY. — B. Schmitz, Encyklopadic dcr philolog. 
Stadiums dcr ncu. Sprachen (Svo, Leip. 1876) ; Boeckh, 
Encyklopadic mid Mcthodologic dcr philolog. Wisscn- 
schaftcn (Svo, Leip. 1SS6) ; Korting, Encyklopadic und 
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Method, dcr cnglischcn Phil. (Svo, Heilbronn, 18S0), and 
EncyUopadic ttnd Method, dcr roman. Phil. (Svo, Heil- 
bronn, 1SSS); Grober, Grundriss dcr rom. Phil. (8vo, 
Strassburg, 1S8S). 

Philosophy. — Franck, Dictionnairc (Svo, Paris, 1S75) ; 
JToack, Handxmrlcrbuch (8vo, Leip. 1877-79) ; Fleming’s 
Vocabulary of Philosophy, edited by Prof. Calderwood 
(Svo, Lond. 1887). 

Physical Sciences.— Karsten (Svo, Leip. 1897) ; Rod- 
cell’s Dictionary (Svo, Lond. 1871); Lonnnel’s Lexikon 
(8vo, Leip. 1882). 

Political Economy. — Macleod (Svo, Lond. 1803); 
Boccardo, Dizionario (Svo, 1S74, &c. ) ; Say, Diction- 
nairc des Finances (Svo, Paris, 1S83). 

Politics. — Gamier Pages, Diet. Politique (Gtli ed. 
Svo, Paris, 1800); Block, Diet. Gen. de la Politique (2 
vols. Svo, Paris, 1803-64); Diet, de t Admin. Franfaise 
(Svo, Paris, 1877). 

Quotations. — Dictionary (12mo, Lond. 1824); Diet. 
Greek, Latin, and Modern Languages (Svo, Lond. 185S) ; 
Hoyt and Ward, Cyclopadia, English and Latin, ice. (5th 
ed. Svo, Lond. 1884 ) ; and works of a like kind by Riley 
(Bolin), Bartlett, Brewer, &c. 

Religion and Theology.— Sclienkel’s Bibel-lcxikon 
(5 vols. Leip. 1808-75) ; Blunt’s Dictionary (Svo, Lond. 
1872); Lichtenberger, Diet, des Sciences Ecligicuscs (Svo, 
Paris, 1877, &c.) ; Herzog, Rcalcncyklopddie ( 22 vols. Svo, 
Gotlia, 1854-00 ; new ed. by Herzog, Plitt, and Hauck, 
18 vols. 1877-88, greatly altered), Eng. ed. by Philip 
Scliaff (Svo, Edin. 18S3, &c., with supp. ); Addis and 
Arnold, A Catholic Dictionary (Svo, Lond. 1S84); 
Bichm’s Ifandicortcrbuch dcr Biblischen Altcrtiimer (2 
vols. Leip 18S4); Hagenbach’s Encyklopddie tind Mctho- 
dologie (11th ed. by Kautscli, 18S4 ) ; Rabiger’s Encyclo- 
pedia, translated by Macplierson (Svo, 2 vols. 1884-85) ; 
Encyclopcedia of Living Divines, by Scliaff and Jackson 
( Svo, Edin. 1887 ) ; Benliam, Dictionary of Eeligion ( 1887 ) ; 
Holtzmann and Zopffel, Lcxikon (2d ed. Leip. 1888). 

Rural Sports.— Blaine(8vo, Lond. 1S40; newed. 1S70,). 

Endemic (from cn, ‘among,’ and demos, ‘the 
people’), a term applied to diseases which affect 
numbers of persons simultaneously, in such manner 
as to show a distinct connection with certain 
localities. Endemic diseases are usually spoken of 
as contiasted with Epidemic (q.v.) and Sporadic 
(q.v.); endemic indicating that a disease infests 
habitually the population within certain geo- 
graphical limits, and also that it is incapable of 
being transferred or communicated beyond those 
limits ; while, on the other hand, a disease is termed 
epidemic if it is transmitted without reference to 
locality, and sporadic if it occurs in isolated in- 
stances only. It should he mentioned, however, that 
it is quite possible for an endemic disease afterwards 
to become epidemic, and many of the best known 
forms of complaint, such as cfiolera, yellow fever, 
&c., have a well-defined local habitat or place of 
incubation, in which they oiiginate and subse- 
quently spread to surrounding (list nets. The theory, 
accordingly, of endemic diseases is, that they are 
in some way or other connected with the soil — the 
result of terrestrial influences, or miasms — of poisons 
venerated within the earth, or near its surface, and 
diffused through the air, so as to he weakened in 
proportion to the distance from the source of the 
poi«on. Such poisons are always observed to he 
more virulent in summer than in winter — more 
dangerous at night, when the vapours are con- 
centrated on the surface of the soil, than in the day- 
time — more abundant in the plains, and in close 
confined places than at a certain degree of eleva- 
tion — more easily carried in the direction of the 
wind than in the opposite — and vers' often arrested 
altogether by water, or hv a belt of forest or other 
luxuriant vegetation. In all these pai ticulars, 
endemic are different from cjtulrmie diseases, which 
l>oar no very obvious relation to the soil, and are 
not ohseivcd to he considerably modified either by 
the prevailing winds or the period of the day or 
night at which exposure to theii influence takes 
place. 


- The most marked type of an endemic disease is 
Ague ((j.v.) or Intermittent Fever, which lias all 
the habits mentioned above, and is to so marked a 
degree a denizen of particular tracts of country as 
to lead to their being in some instances almost 
depopulated. Many places in Italy are a prey to 
the aria cattiva or Malaria (q.v.), as it is popularly 
called ; and lienee, no doubt, even more than for 
protection from human foes, the custom so pre- 
valent in that country of building the villnges'on 
the tops of hills, so as to secure immunity from the 
poisonous vapours raised by the solar "heat from 
the plains lying on either side at the base of the 
Apennines. Terrestrial miasms, or such poisons as 
generate endemic diseases, are usually found in the 
neighbourhood of marshy flats, or of uncultivated 
tracts of land at the confluence of rivers, or where 
a delta, or a wide channel subject to overflow, is 
formed at the upper end of a lake. In proportion, 
too, as the heat of the sun is greater, the tendency 
to malarious emanations is increased ; and in the 
tropics, accordingly, large tiacts of jungle and 
forest are often rendered absolutely uninhabitable 
and almost impassable at certain seasons by the 
invisible and odourless germs of intermittent, re- 
mittent, and even continued Fevers (q.v.), which 
are more fatal and unmanageable than the most 
terrible epidemic pestilences to 'those who are 
exposed to them. Such diseases are almost always 
sudden in their mode of attack, and they indicate 
the range of their influence by the number of 
persons attacked ; hut they are wholly free in 
most cases from the suspicion of communication 
by Contagion (q.v.), which is so frequent in the 
case of epidemic diseases. The precise nature of 
the malarious poison, though generally believed to 
he of the germ order, has never yet been discovered 
with any approach to exactness. It is known, 
however, to he almost invariably checked by 
drainage and cultivation of the soil; and hence 
many places in Europe, formerly very productive 
of endemic diseases such as ague, have now ceased 
to he so, as in the case of the Tuscan Marcmiiin, 
and some parts of Kent and Essex, and of the 
Lothians in Scotland. , The Eucalyptus-tree 
[Eucalyptus globulus) is said by several authorities 
to have a very beneficial influence on malarial 
districts, but this is a disputed point,' and at 
best is probably' quite as much due to tho rapid 
growth and widespreading nature of the roots 
of the Eucalyptus, which thus efficiently' chain 
the soil, as to any effect produced by the essen- 
tial oils given off in a vaporous condition from the 
branches. 

Emlcrby Land lies in G5° G7' S. lat., 47°20 
E. long., discovered by John Briscoe in 1831. on a 
whaling voyage, and named in honour of his cm- 
ploy'er, Samuel Enderby, an adventurous London 
merchant, and the maternal grandfather of CmnteL 
Gordon. His fleet of whalers first rounded t |ic 
Horn, and actually opened up the Southern Ocean, 
discovered the Auckland Islands, and carried toe 
first hatch of convicts to Botany Bay. Bri'n»', 
from stress of weather and extreme cold, could not 
approach Emlcrby Land within 20 or 30 miles n,,l j 
was tints unable to sav whether it was an 
or a strip of continental coast. 

Endicott, John, colonial governor of 
cliuselts, was horn at Dorchester, England, i 
15S9, and landed as manager of the plantation 2 
Namnkeng (Salem) in 1G2S. Giving place in 
to John Winthrop, ho headed a sanguinary expo* ' 
tion against the Indians in 1030, was deputy* 
governor in 1041-41, 1G50, and 1(551, and go''''"”’ 
in 1044, 1019, 1050-53, ami 1055-05. Endicott na- 
an austere Puritan, choleric, benevolent, and I,ra 
He died at Boston, Match 15, 1005. 
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Elldive ( Cichorium Endivia), an annual or 
biennial plant, of the same genus with Chicory 
(q.v.), has been in cultivation since classic times 
as a garden vegetable, its blanched leaves being 
much used as a salad. The green-curled variety is 
the staple one, the white-curled is good for summer 
and autumn,- and the broad-leaved is used for 
stews and soups. In Britain the seed is usually 
sown from the middle of May to the end of June, 
and by a little care and protection plants may be 
kept fit for use throughout most of the winter. 

Eudliclicr, Stephen Ladislas, a systematic 
botanist, was born in Hungary, June 24, 1804. 
He was destined for the priesthood, but in 1827 
commenced botanical and linguistic studies, and in 
1840 he became professor of Botany in Vienna. 
Much disturbed by the events of 1848, he fell into 
melancholy, and in 1849 put an end to his own life. 
His Genera Plantarum (1836-40) has had great 
influence on succeeding botanists. 

Endocarditis, disease of the internal surface 
of the heart, resulting in the deposit of fibrin upon 
the valves. See Heart (Diseases of). 

Endocarp. See Fruit. 

Endoderm. See Embryology. 

Endogamy. See Marriage. 

Endogenous Plants, or Endogens, a name 
applied by Lindley to monocotyledons to express 
an erroneous view of the difference in their usual 
mode of stem-thickening from that of dicotyledons, 
and now wholly disused by botanists. See Mono- 
cotyledons; also Dicotyledons, Baric. 

Endomorph is the name given to a mineral 
which is inclosed within another mineral, the 
latter being termed a perimorph. Such inclusions 
are very common in the constituent minerals of 
crystalline schistose and igneous rocks. See Rock, 

•Endophagy. See Cannibalism. 

Endophyte. See Entophyte. 

End or, a village of Palestine, 4 miles S. of 
Tabor, now a poor mud hamlet, was the place 
which Saul visited (1 Sam. xxviii. 7) to consult 
the ‘ woman with a familiar spirit ’ previous to his 
fatal engagement with the Philistines. 

Endosinosc. See Osmose. 

Elldy'inion, a youth in Greek Mythology, 
celebrated for his beauty and his perpetual sleep. 
As he slept on Mount Latinos, in Caria, Ills beauty 
warmed the cold heart of Selene (the moon), who 
came down to kiss him and lie by his side. Differ- 
ent reasons were given for his sleep, the most 
general as well as the most poetic being that 
Selene had sent him to sleep that she might kiss 
him without his knowing. The story inspired the 
fresh fancy of the young Keats, who shaped it into 
an imperishable poem. 

Enc'iua. See Clyster. 

Enemy. According to the doctrine of the 
civil lan-, as formulated by Ulpian (Digest 49. 
15, 24), those alone are enemies ‘ who have publicly 
declared war against us or we against them ; all 
others are thieves and robbers.’ In the earlier ages 
of the Roman republic such a declaration was 
most solemnly made to the foreign state by the 
feciales or priests, who acted as guardians of public 
faith, and was always attended by elaborate reli- 
gious rites. So now, in order to constitute an 
enemy, there must be a public declaration of war 
made by a duly organised state or kingdom. 
Jurists are, however, divided in opinion in respect 
to the necessity of a previous declaration to the 
enema in the case of an offensive war. Grotius 
and Vattel recommend such a previous declaration 
of war to the enemy, as being required by justice 
and humanity, and the latter specially commends 


the fecial law of the Romans, as giving a sanction 
and solemnity to acts of belligerency. Bynkers- 
hoek, on the other hand, maintains that such a 
declaration is not required by the law of nations, 
and that, though it may very properly be made, it 
cannot be demanded as a matter of right. Since 
the time of Bynkershoek the practice of a solemn 
declaration made to the enemy has fallen into dis- 
use, and the nation now contents itself with mak- 
ing a public proclamation of war within its own 
territory and to its own people. Some such formal 
public act is necessary to announce to the people 
at home their new relations and duties glowing out 
of a state of war, and to apprise neutral nations of 
the facts, in order that they may conform their con- 
duct to the new state of things. Under the British 
constitution, the sovereign alone declares war, but 
this prerogative of the crown is practically in- 
effectual, since, without the consent of parliament, 
the money requisite to cany on the war cannot be 
raised. It is still an open question whether war 
can be ju rally waged by states only in their cor. 
porate capacity and with their corporate resources, 
or whether it embraces the individual members of 
the states at war, and the property which belongs 
to them as private persons. The tide of modern 
opinion, however, seems to have set in the direction 
of the former and more humane theory. The 
doctrine of the older jurists was that, on the formal 
declaration of hostilities, all the subjects of the one 
nation became enemies to all the subjects of the 
other. From this principle there has been deduced 
the important consequence, as a recognised rule 
of international law, that the property of alien 
enemies residing in either of the hostile states, 
may be confiscated, and even that su 
be detained as prisoners of war. 
cans, during the war with England, asserted this 
right in regard to British property found in their 
territory. But the usage of civilised nations for a 
long period has much modified the stern rule of 
law. It is provided in Magna Cliarta that, upon 
the breaking out of war, foreign merchants found 
in England, and belonging to the country of the 
enemy, should be attached * without harm of bodv 
or goods,’ until it should be known how English 
merchants were treated by the enemy ; ‘ and if our 
merchants,’ said the charter, ‘be safe and well 
treated there, theirs shall be likewise with us.’ The 
statute of staples, 27 Edw. III. cliap. 17, made a 
still more liberal and precise enactment in favour 
of such foreign merchants residing in England. 
Forty days were allowed them, after the proclama- 
tion of war, to remove from the kingdom them- 
selves and their goods, and if by reason of accident 
that time were not enough, forty days more were 
to be conceded to them. Vattel, among others, 
denounces the practice of confiscating the goods of 
alien enemies, and maintains that a state, having 
permitted foreigners to enter its territory, and to 
continue there, has tacitly promised them full 
liberty and security for their return. In modern 
times it lias become the usual practice of nations 
thus to respect the property of individuals on the 
outbreak of war. Stipulations to this effect are 
an established formula in all commercial treaties, 
and, even when there is no treaty, such a liberal 
provision is often announced in the declaration of 
war itself. 

According to ancient usage, the utmost cruelty 
was lawful towards enemies. In modem times 
more humane principles prevail, and men recognise 
that, by taking up arms against one another in public 
war, they do not cease on this account to be moral 
beings, and responsible to one another and to God. 
Warfare is now carried on subject to certain 
general rules, which are intended, ns much as may 
be, to abridge the calamities of war, and to protect 
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the rights of individuals. An admirable summary* 
of these rules may he found in the Instructions for 
United States Annies, issued in 1863. These in- 
structions were prepared by the celebrated jurist 
Francis Lieber, and have served as a basis for most 
of the subsequent compilations. In 1S74 an Inter- 
national Conference held in Brussels devoted 
much time to the elaboration of rules for military 
warfare. Still more recently, the Institute of Inter- 
national Law, at its meeting at Oxford in'ISSO, 
prepared and adopted a Manual of the Laws of 
IVar on Land, in which minute rales for the con- 
duct of hostilities are succinctly set forth. _ Mili- 
tary necessity admits of all direct destruction of 
life or limb of armed enemies, and of other persons 
where destruction is unavoidable in the armed 
contests of the war ; it allows of all destruction of 
property, and obstruction of the ways and channels 
of traffic, and of all withholding of sustenance or 
means of life from the enemy. Such military 
necessity does not, however, admit of cruelty — i.e. 
the infliction of suffering for the sake of suffering, 
nor of maiming or wounding except in fight, nor of 
the use of poison in any way, nor of the wanton 
devastation of a district. It admits of deception, 
but disclaims all acts of perfidy. In the case of 
the occupation of a country by the enemy, the 
persons of the inhabitants, especially of women, 
are respected, and the maxims of religion and 
morality are acknowledged. Private property, 
unless forfeited by crimes, can be seized only on 
the ground of military necessity, and if the pro- 
prietor has not fled receipts are usually given, 
which enable the spoliated owner to obtain in- 
demnity. Trade between the subjects of two 
hostile powers is absolutely suspended during 
hostilities, unless permitted by express sanction, 
and the importation of articles particularly useful 
in war is contraband. All such material, whether 
supplied by subjects of the enemy or of another 
state, is seized and confiscated. For other informa- 
tion on the rales and usages which regulate the 
relations of belligerent states, reference is made to 
the articles Contraband of War, Blockade, 
Neutrality, Prize, Prisoners of War, 
Geneva, &c. As to the right of individuals to 
fit out vessels for the annoyance of the enemy, 
sec Privateer, and Piracy. 

Grotius, De Jure Belli el Pacts, lib. iii. chap. 3-7; 
Kent’s Commentaries, vol. i. chap. 3; Bluntschli, Pas 
mod erne Volkerrccht; Sir Travers Twiss, Lav: of Nations 
in Time of War (Oxf. Clar. I’rcss, 2d cd. 1875). 

Encrguincn. See Demonology. 

Energy. The term energy as applied to a 
material system is used to denote the power of 
doing work which is possessed by that system. 
There is no manifestation of energy apart from 
matter. In consequence of this, matter is some- 
times defined as the vehicle or receptacle of energy. 
A bullet projected vertically upwards possesses a 
great amount of energy ; it can do work in over- 
coming obstacles to its motion. But the higher it 
rises tlic le«3 resistance can it overcome ; and at 
last, having reached the greatest height it can 
attain, it seems incapable of doing work. Yet it 
is not really incapable of doing work. It will 
gradually acquire speed in the downward direction, 
and will finally ( t lie resistance of the air being 
neglected) reach the ground with the same speed as 
it had at first, and is thus capable of doing the 
same amount of work. Therefore, when at its 
highest position and seemingly incapable of doing 
work, it really possessed energy as at first Hence 
we are led to recognise two leading types of energy 
— energy of motion and energy of position ; or, as 
they are usually called, hinclic energy and potential 
energy. We have many examples' in nature of 


both types. Currents of air or of water possess 
kinetic energy ; a stone resting on the brow of a 
cliff, and water at the edge of a fall, possess potential 
energy. 

But although energy may be classed under one 
or other of these two types, there are many forms 
in which it is manifested. There is energy of 
visible motion and energy of position in visible 
arrangements of bodies, as in the bullet moving 
upwards or downwards, or at rest at its highest 
position. A bent spring evidently possesses 
potential energy. An oscillating pendulum possesses 
alternately kinetic energy and potential energy. 
At the extremity of its swing the energy is entirely 
potential ; at the middle of its range tile energy is 
entirely kinetic ; at intermediate positions if is 
partly of one kind, partly of the other. Ifcat 
is another form of energy. The particles of a hot 
body are in rapid motion, and the hotter the body 
the more rapicl is the motion. The motion is on an 
invisibly small scale, but it can be communicated 
to other matter in such a way as to produce risible 
motion. Thus the invisible motions which con- 
stitute heat are applied in the steam-engine or air- 
engine to produce visible motion of a piston, and so 
to perform mechanical work. When Heat (q.v.) 
becomes latent in a body, part at least of the enemy 
is spent in overcoming molecular forces, and the 
relative distances of the molecules of the body are 
altered ; and so we have potential energy stored 
up in the molecules. Again we have the so-called 
radiant energy— energy' propagated l>y means of 
undulations through the ether. This . includes 
light as well as radiant heat, the two differing 
merely as regards wave-length. So also it in- 
cludes the electro-magnetic undulatiohs recently 
experimentally demonstrated by Hertz, the wave- 
length of which may he many feet instead of 
autyrr of an inch as in orange-coloured light. _ The 
vibrations of the particles of a hot or luminous 
body are communicated to the other, and pro- 
pagated by wave-motion through it at the rate of 
186,000 miles per second. In the ether, therefore, 
the energy is partly potential, partly kinetic (see 
Ether). There is also energy of chemical separa- 
tion. Carbon and oxygen combine in the burning 
of ordinary fuel, and the energy which they contain 
in their separated state is used to produce 
mechanical work, as in the steam-engine ; and in 
the explosion of gunpowder ‘visible energy of 
motion is produced even more directly; from the 
energy of chemical separation of the constituent sub- 
stances. We have also potential energy' of electrical 
separation, for if two conductors ho charged^ with 
electricity, one positively and the other negatively, 
an attraction between' them becomes apparent. 
In approaching each other the charged bodies 
can he made to do work. Again, when wo have 
electricity in motion in a conductor, we have 
another means of producing work. The current ol 
electricity produces heat and also tends to produce 
motion of other conductors in which electric 
currents flow. The attraction or repulsion between 
magnets can also he made to produce work, and so 
also we can get- work from the mutual action 
between magnetised bodies and conductors in 
which electric currents flow. . 

Tims we see that energy may ho manifested t 
us in a number of different forms ; hut a« we do 
not yet know the ultimate nature of matter or m 
electricity, we cannot assert that the. forms wmni 
we have ju=t considered are all essentially di«unci- 
It is not impossible that the energy o f chemical 
separation is due to electrical separation, ‘’ r *‘ , *y 
energy resulting from magnetisation i° due i 
motion of electricity. . , 

In the above remarks we have spoken not only 
of the production of work from energy, hut ot !l,r ‘ 
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production of one form of energy from another, and 
of the passage of potential energy into kinetic 
energy. This change of energy from one form 
to another is known as the Transformation of 
Energy, and distinguishes it from matter. While 
matter is passive or inert, energy is continually in 
process of transformation — indeed we are cognisant 
of energy only in virtue of its change. We should 
never know that a moving cannon-hall possessed 
energy if we did not see its destructive ellects ; we 
should never know that electrified clouds possessed 
energy did we not see damage done by lightning. 

Of the transformation of energy a few examples 
must suffice We cause carbon and oxygen to 
combine in the furnace of a steam-boiler, or 
hydrogen and oxygen to combine in the cylinder of 
a gas-engine. (this produces invisible motion of 
molecules, which in turn produces visible mechanical 
motion of the piston and connected mechanism. 
This motion may be communicated to a ‘dynamo,’ 
causing conducting wires to move in a magnetic 
field. Thus electric currents are produced in the 
wires. These currents may produce heat in, and 
cause radiation from, a highly resisting carbon 
filament. Or they may produce magnetic effects, 
and finally mechanical motion, in a motor. Thus 
energy may be applied by means of -the dynamo 
and motor to the production of mechanical work 
in a 'place where it would not be easy to use an 
engine directly. 

In the case of the telephone, the condensations 
and rarefactions of the air ( which produce sound 
when they impinge on the ear ) cause vibrations of 
the telephone diaphragm. As this motion occurs 
in the near neighbourhood of the pole of a magnet, 
electric currents of varying intensity and direction 
are produced in a coil of wire surrounding the 
pole. These currents pass round the magnet of 
the receiving telephone, and produce magnetic 
effects similar to those occurring at the sending 
instrument. Therefore similar mechanical effects 
are caused, and so like sounds are heard. 

In the voltaic battery energy of chemical separa- 
tion is transformed into energy of current electricity. 
The electric current may be passed through slightly 
acidulated water. The water is thus broken up 
into its constituents, so that energy of chemical 
separation is again obtained. 

Many other examples of the transformation of 
energy might be given, but it is sufficient to 
remark that any form can be directly or indirectly 
transformed into any other form. A matter of 
greatest importance to us is the determination of 
the sources or source from which ultimately we 
derive mechanical work. The work obtained from 
animal labour is derived from the chemical energy 
of the food supplied to the animal. This food is 
vegetable food either actually or ultimately ; for, 
even if it be actually animal, the energy of such 
food is ultimately traceable to the vegetable world. 
Now all vegetables grow by means of solar 
radiation, which decomposes carbonic acid in their 
tissues, so that energy obtained from animal labour 
is obtained actually from the sun. And if we use 
fuel in an engine, the energy of the fuel is in the 
same way due to the sun. If we use wind-power 
to drive our machines, the energy is also solar, for 
it is the sun which causes the atmospheric cur- 
rents. So also the work obtainable from moving 
water, except in the case of tidal currents, is due 
to the heat radiated from the sun. Tlius the 
sun is the great source of our energy ; and, if 
he ceased to supply us- with it, we could no longer 
produce work, except indeed in so far as he has 
already supplied us with a store in potential forms. 

We have already stated that the energy of a 
material system is sometimes exhibited in one 
form, sometimes in another, but this statement 


may be greatly extended. . If no energy leaves the 
system, and if no new energy enters it, the quantity 
which disappears from one form reappears entirely 
in another. This is known as the principle of the 
Conservation of Energy. In the case of the bullet 
projected upwards, the potential energy in the 
highest position would be the exact equivalent of 
the original kinetic energy, if none were communi- 
cated to the air or other bodies. The same would 
hold in the case of the pendulum, if no energy were 
given from the system to the air or the support- 
ing arrangement. [At one time the expression 
conservation of force was used instead of conserva- 
tion of energy, but the word ‘ force ’ meant then 
what we now call ‘ energy. ’ The conservation of 
force, as we now use the word, means something 
totally different. See Force.] 

The law of conservation of energy may be stated 
as follows : The total amount of energy in a 
material system cannot be varied, provided the 
system neither parts with energy to other bodies 
nor receives it from them. This law is merely a 
generalisation from observed facts ; a single known 
exception would cause us to abandon or modify the 
statement. But the amount of positive proof in 
favour of the law is now exceedingly great, per- 
haps the strongest proof being afforded by the 
accuracy of scientific predictions founded upon the 
assumption of its truth. As an example, we may 
refer to the prediction of the lowering of the freez- 
ing-point of water by pressure. The assertion of 
the principle of conservation of energy is equivalent 
to a denial of the possibility of the ‘Perpetual 
Motion’ (q.v.). 

In a scholium to his third law of motion, Newton 
asserts that ‘ if the action of an external agent is 
estimated by the product of its force into its 
velocity, and the reaction of the resistance in the 
same way by the product of the velocity of each 
part of the system into the resisting force, arising 
from friction, cohesion, weight, and acceleration, 
the action and reaction will be equal to each other, 
whatever be the nature and motion of the system.’ 
Now the product of a force into the velocity pro- 
duced by it is simply the rate at which the force 
does work. Hence, as was first pointed out by 
Thomson and Tait in their work on Natural Philo- 
sophy, this statement of Newton’s is almost a com- 
plete statement of the principle of conservation of 
energy. Newton did not know wliat becomes of 
work spent in overcoming friction ; he believed 
that it disappeared from the system. Had he 
known that it was converted into an exact equiva- 
lent in the form of heat, his statement would have 
been complete. It was not until long after New- 
ton’s time that Heat (q.v.) was - recognised to be a 
form of energy. The experiments of Rumford and 
Davy first led to this result. Rumford’s experi- 
ments were made in 1798 and 1799, on the work 
done, and the heat produced, in the boring of 
cannon. He concluded that heat must be due to 
motion. Davy’s experiments on the melting of ice 
by friction were also made about the same time, 
but it was not until 1812 that lie came to the con- 
clusion that ‘ the immediate cause of the pheno- 
menon of heat is motion, and the laws of its 
communication are precisely the same as the laws 
of the communication of motion.’ From data given 
by Rumford, it may be calculated that 940 foot- 
pounds of work are necessary to produce heat 
sufficient to raise the temperature of one pound 
of water by 1° F. — the foot-pound being the 
work done in raising a pound through one foot 
against gravity. The researches of Colding 
and Joule, however, have given a far better 
determination of the mechanical equivalent of 
heat; and Joule’s experiments, especially, extend 
to all forms of energy, and prove their exact 
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equivalence. His experiments on the heating of 
■water by friction gave results varying from 770 to 
774 foot-pounds as the mechanical equivalent of heat. 
His final result was 772, the possible error being 
much less than 1 per cent. Many indirect methods 
have also been used by Joule and others. Thus, 
the mechanical equivalent may be directly deter- 
mined by observing the quantity of heat developed 
during the passage of an electric current of known 
intensity through a conducting wire of known 
resistance. The result for heat being assumed, it 
is easy to find the work-equivalent of other forms 
of energy. Thus, we can determine the equivalent 
in work of the energy of chemical separation — e.g. 
by dissolving zinc in sulphuric acid, and observing 
tlie heat developed. If the zinc be dissolved in a, 
voltaic cell which is producing a current, heat is 
evolved in the various parts of the circuit in pro- 
portion to their resistance. Thus, by placing in 
the circuit a wire of great resistance, almost all the 
heat will be developed in the wire, and so may 
readily be measured. Again, by making tlie cur- 
rent produce work through the agency of an 
electro-magnetic engine, the work may be directly 
measured, care being had to take account of energy 7 
lost in the process by friction or otherwise. Less 
heat is developed in the circuit in proportion as 
the work done is greater, the total energy being 
constant. So, by expending work in d living a 
magneto-electric machine, we may find the work- 
equivalent of electric energy. As the electric 
energy ultimately becomes heat, Joule used this 
method in one of his determinations of the quantity 
of heat produced from a known amount of work. 

We have seen that we can neither increase nor 
diminish the total quantity of energy in the uni- 
verse, while any one form of it may be changed 
into any other ; but we have made no inquiry as 
to whether or not all fonns are equally transform- 
able. The question is obviously of vital import- 
ance to ns ; for, if one form be less transformable 
than the rest, when we change any other kind into 
this one, we shall not be able completely to re- 
transform it. Thus there will be a tendency for 
all forms to be reduced to this more permanent 
form, and we shall not be able so readily to obtain 
mechanical work from it. Sir W. Thomson first 
pointed out that there is in nature a universal 
tendency to this Dissipation (or, as it has since, 
and perhaps preferably, been called Degradation ) of 
Energy. The final form which all energy tends to 
take is that of heat. But heat tends continually 
to diffuse so as to equalise temperature ; and, when 
there is no difference of temperature between the 
source and condenser of a heat-engine, no work 
can be obtained from it, for the amount of work 
which can be obtained from a given quantity, H, of 


heat (see Heat) is JH 


-°, T and T 0 being the 


absolute temperatures of the source and condenser 
respectively, while J is the mechanical equivalent 
T 

of heat. Obviously JII is the quantity of energy 

lost for useful purposes so far as this engine i« con- 
cerned. This shows that all the amount of beat 
supplied cannot be transformed into work, unless 
the condenser be atthe absolute zero of temperature. 
If we take as our source of heat in one ca°e a cubic 
foot of some metal at a given absolute temperature, 
and in another case two cubic feet of the same 
metal containing together the same quantity of 
beat as the one cubic foot formerly contained, and 
therefore at half the temperature provided the 
specific heat be constant, it is obvious, from the 
above expression, that twice as much heat will be 
lo-t in the second case as in the first. Hence, we 
see that heat at low temperature is much less use- 


ful than the same quantity of heat at high tempera- 
ture. And a corresponding statement is true for 
other forms of energy. Thus, if we have two 
Leyden jars alike in every respect, and charge one 
with a certain quantity of electricity, we can get a 
certain amount of work. from the arrangement, 
which is made evident by the loudness of tlie 
sound and the brightness of the flash on discharge. 
But if we first divide the original charge between 
the two jars, and then discharge them, we can only 
get half the amount of energy. The reason is that 
the potential is only one-half of what it was in the 
first case ; and the higher the potential of a given 
quantity of electricity is, the greater is the amount 
of work it can do, just as the usefulness of heat 
depends upon temperature. In fact, if V be the po- 
tential of the charge E in the first case, YE is the 
energy 7 ; but in the second case the charge of each 
jar is 4 E, and the potential of each is 4 V, so that 
the energy in each is J VE, the total amount being 
tlierefore J VE, or only half of the original energy. 
The remaining half is accounted for by the energy- 
spent in dividing the charge — light, sound, and heat 
being produced. Again, work may be obtained by- 
letting compressed gas expand ; and the amount of 
work depends upon the pressure. The gas may be 
allowed to expand without doing work, but energy- 
will be dissipated, for tlie expanded gas, being at 
less pressure, cannot do so much work as it could 
do before expansion. 

Examples of the degradation of energy are 
everywhere seen in nature. The fact that the 
optical image of a body is less distinct than tlie 
object itself is due to the fact that some of the so- 
called radiant energy is absorbed by the reflector, 
and takes the form of heat. The vibrations of a 
tuning-fork die down because the energy 7 is com- 
municated to the surrounding air, bnt they also 
diminish because of the production of heat from 
molecular friction in the vibrating body., Tim 
stilling of storms is accompanied by dissipation 
of energy 7 . Possibly starlight is weakened in its 
passage through the ether. Indeed, no instance 
of transformation of energy can be pointed out m 
which there is not also dissipation of energy. 

As we have already remarked, sinco all forms 
of energy tend to take the form of heat, and 
since heat is constantly tending by conduction 
and otherwise to equality of temperature, it 
follows that, unless the ' universe be infinite, 
energy 7 will ultimately become useless for the 
production of work. The total amount of energy 
will, in accordance with the principle of conser- 
vation, be the same as at first, but any trans- 
formation of it will be impossible. There are two 
ways in which we may regard the energy of a 
given system ; we may 7 regard it from without t he 
system, or from witliin. When we speak of the 
total energy of a system, we regard it from the 
outside. Tims, if we consider a thermal system, the 
total energy is the work which could be done bv 
the beat in passing from the system to its surround- 
ings, these being supposed to' be constantly at the 
absolute zero of temperature. But the available 
energy (called in this case the thermo-dynamic 
moticity) is usually regarded as the greatest amount 
of work which can be obtained by equalising the 
temperatures of its various parts amongst them- 
selves. [The molivity might, of course, abo w 
regarded from without. In this case it would be 
the quantity of work obtainable by reducing all the 


of relative motion of its parts tends, in virtue ot 
friction, to take the form of heat. Though we 
have no direct confirmation of the statement, ye- 
we may conclude from analogy that the relatnc 
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motion of the planets and of all heavenly bodies 
tends to cease Thus, ultimately, potential energy 
of gravitating matter must become kinetic enemy 
of visible motion, and then heat ; so that the 
universe will at last contain only one huge material 
body rotating about its centre of inertia, and the 
rotation too must cease in time. And even the 
molecular motions must largely cease, being com- 
municated to the ether. All this is, of course, pure 
speculation. We might even, if we considered it 
profitable, speculate further with Rankine and 
others as to the possibility of the restoration of the 
availability of energy. If the universe he. finite 
we may have reflection of radiant energy from its 
boundaries. . A material body coming into a focus 
might he instantly vaporised, the radiant energy 
becoming again high-temperature heat. 

The second law of thermo-dynamics (see Heat) 
is essentially a statement, for the case of heat and 
mechanical work, of the principle of the dissipation 
of energy. Its pioof, as given liy Sir W. Thomson, 
depends upon the assumption that we cannot 
produce work from heat which is entirely derived 
from the colder of two bodies used as the source 
and condenser of a heat-engine. On an excessively 
small scale heat does pass . in nature from a cold 
part of a body to a hot part, so as to increase the 
difference of temperature. In an excessively small 
portion of a gas, the quicker moving particles may 
lie found in one part and the slower moving 
particles in another, even although the motion was 
uniform at first. Similarly, by moving in portions 
of the sides of a vessel containing gas when no 
particles were impinging upon them, we could 
increase the motivity of the system without doing 
work. As this is practically impossible, we see that 
the truth of the' second law of thermo-dynamics 
depends essentially upon the extreme smallness and 
the great number of the particles of a body; so 
that, in the case of the gas, the motivity is increased 
only because work is done in compressing the gas 
which takes the form of heat, and is then removed 
from the system. Thus, while there is increase of 
motivity of the energy of the system, there is 
degradation of external energy'. 

If at any' instant the motion of every' particle of 
matter in the physical universe were reversed, the 
dissipation of energy would cease. ■ Available 
energy would increase, for everything would occur 
over again exactly as in past time, but in the 
reverse order. This increase of availability would, 
however, only last until the configuration which 
existed at the commencement of the present order 
of things was reached, when dissipation of energy- 
would again occur. This reversal of motion might 
occur in a sy'stem containing a very few particles, 
but we must regard it as an impossibility in the 
physical universe as a -whole. 

See the articles in the present work on Heat, Light, 
Electricity, &c., as also Foel, &c., and for Muscular 
Energy, see Digestion. On the subject of the preceding 
article, Tait’s Recent Advances in Physical Science (1876) 
may be consulted, and the same author's Thermo-dynamics 
(1877); Balfour Stewart’s Conservation of Energy (18S0); 
and the relevant portions of Clerk Maxwell's Heat (1875). 

Enfant in. Barthelemv Prosper, one of the 
chief representatives of the Saint-Simon school of 
Socialism, was the son of a banker in Paris, where 
he was bora Sth February 1796. He went to the 
Ecole Polytechnique in 1812, but having joined the 
pupils who loft school and fought against the allies 
on the heights of Montmartre and St Chaumont, 
he was expelled in 1814. Enfantin saw Saint-Simon 
only once, and apparently did not" join the school 
till the death of the master in 1S26. After the 
July revolution of 1830 Enfantin associated himself 
with Bazard for the active propagation of Saint- 
Simonism. Bazard expounded it in its relations 


to philosophy and politics ; Enfantin mainly in its 
relations to the social state. Soon, however, a 
schism broke Out between the two on the question 
of marriage and the relation of the sexes. Enfantin 
recognised two sorts of marriage, one permanent, 
to suit steady and constant temperaments, the 
other changing and temporary, to suit the lively 
and mobile. A theory so subversive of social order 
led to the intervention of the government. The 
1 Supreme Father’ (as his disciples were wont pro- 
fanely to call him) was, in 1832, sentenced to two 
years’ imprisonment and to pay' a fine of 100 francs. 
Being released at the expiration of a few months, 
Enfantin went to Egypt for a time. He was sub- 
sequently appointed a member of the Scientific 
Commission for Algiers, and on his return from 
Africa wrote a sensible, interesting book, entitled 
Colonisation de VAlgtric (Paris, 1843). After the 
revolution of 1848 he edited the journal entitled 
Lc Cridit Public. He afterwards held an import- 
ant situation on the Ly'ons and Mediterranean 
Railway'. He died August 31, 1864. That Enfantin 
was endowed with very extraordinary powers of 
fascinating and managing men is shown by the 
influence lie exercised over a numerous body' of 
clever and enthusiastic disciples. His plans for 
the construction of the Suez Canal paved the way 
for the great project since realised by Lesseps. The 
principal works of Enfantin are his Doctrine de 
Saint-Simon, in conjunction with others (1830); 
his TraiU d’ Economic Politique (1831); La llcligion 
Saint-Simonicnnc (1831). An edition of the col- 
lected works of Saint-Simon and Enfantin, begun 
in Paris (1865), has now reached a large number 
of volumes. 

Enfeoffment. See Feoffment. 


Enfield, a village of Middlesex, 12 miles by 
rail N. of London, with a population (1881) of 
19,104, is the seat of a government small-arms 
factory, which is capable of turning out 5000 rifles 
a week ; the ordinary weekly output is, however, 
about 1800. 

Engadine, a famous valley' in the Swiss canton 
of the Grisons, and one of the loftiest inhabited 
regions in Europe, extends north-east for about 65 
nines along the banks of the Inn and its lakes, 
from the foot of Mount Maloja to the village of 
Martinsbruek. It is divided into two portions — 
that toward the south-west, called the Upper 
Engadine, and that toward the north-east, the 
Lower Engadine. The latter is the more wild and 
bleak ; but the Upper Engadine, although it is 
more open, and possesses fine meadow-lands, has 
also an inclement climate throughout, except in 
the extreme south-west. The Inn has many- 
villages upon its banks, the highest of which, St 
Moritz, is 6090 feet above sea-level, while the 
lowest, Martinsbruek, is 3343 feet. Most of these 
villages have of late years become, as health and 
pleasure resorts, clusters of inns, and several English 
churches are among the conveniences prepared for 
the great numbers of visitors. The influx of so 
many' strangers has altered many of the old habits 
of the people ; but, though no longer the nearly 
invariable rale, it is still not uncommon for the 
young men to betake themselves to the large towns 
of the Continent, whence they' return, with the little 
fortune gained as confectioners or waiters, to end 
their days in their cold, lovely valley. Pop. about 
11,600, almost all of the Reformed or Calvinistic 
Church. The language most generally spoken is 
the'Ladin (a corruption of Latin), a Romance 
tongue, but differing from the other Romance 
dialects of the Rhajtian Alps, and bearing a resem- 
blance to the Italian. 

Engagement, The, between Charles and the 
Presbyterians. See Newfort. 
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Engelliardt. Johann Georg Veit, theo- 
logian” was born in 1791 at Neustadt-an-iler-Aisch, 
Bavaria, and in 1822 became professor of Theology 
at Erlangen. He died 13th September 1855. His 
writings include a Handbuch dcr Kirchengcschichtc 
(4 vols. 1834), and Dogmcngcschichtc (2 vols. 1839); 
and he edited, with AViner, a Kritischcs Journal 
clcr Thcologic ( 1S24-29 ). 

Eliflfliieii, a favourite watering-place and 
summer-resort of the Parisians, lies 7 miles N. 
of Paris, on a small lake. It has five sulphur- 
springs, good for the skin and throat. Pop. 2426. 
— In the Belgian province of Hainault there is 
another town of the same name, a busy manu- 
facturing place (beer, salt, lace, linen, and cloth), 
with 4187 inhabitants. 

En rr hicn, Louis Antoine Henri dk Bour- 
don, Due d’, only son of Prince Henri Louis 
Joseph, Due de Bourbon, was born at Chantilly, 
2d August 1772. In 1789 he quitted France, and 
travelled through several countries of Europe. In 
1792 lie entered the corps of emigres assembled 
by his grandfather, the Prince of Conde, on the 
111 line, and commanded the vanguard from 1796 
until 1799. At the peace of Luneville, in the year 
1801, he went to reside at Ettenheim, an old 
chateau on the German side of the Rhine, not far 
from Strasburg, and within the territories of the 
Duke of Baden. When the Bourbon conspiracy, 
headed by Cadoudal, Picliegru, Ac., against the life 
and authority of Bonaparte, was discovered at Paris, 
the latter chose to believe that the Due d’Enghien 
was privy to it, and unscrupulously resolved to seize 
the person of the duke. On the night of the 14-15th 
March 1804 the neutral territory of Baden was 
violated, and the duke, with two attendants, was 
captured, and carried prisoner to Strasburg, and 
thence to Paris and Vincennes. On the early morn- 
ing of 20th March he was tried before a military 
commission, consisting of eight officers, and after a 
five hours’ examination was condemned to death. 
Half-an-hour later, between four and five, he was 
shot in the castle moat, and buried in the grave 
already dug for him. So cruel and audaciously 
criminal an act has fixed a deep stigma qn tlie 
character of Bonaparte. M. Dupin published the 
records of the trial, and showed the illegality of the 
proceedings of the military commission. Tills ille- 
gality was publicly acknowledged by General Ilullin, 
the president of the court. Thiers as far as possible 
exculpates Bonaparte, while Lanfrey adopts the 
most adverse verdict, and Welschinge'r lays much of 
the guilt on Talleyrand. Fouclie said that it was 
worse than a crime — it was a blunder. After the 
Restoration, the bones of the judicially murdered 
duke were re-interred in the chapel of the castle of 
Vincennes. See Lc Due d'Enghicn, by Henri Wcl- 
schinger ( Paris, 188S). 

Engine. Sec Air-engine, Gas-engine, 
Steam-engine, Ac. 

Engineering, the business of the engineer, is 
the nit of designing and superintending the execu- 
tion of works of a constructive character, such as 
roads, railways, bridges, canals, harbours, docks, 
works for snnplying water to towns, drainage and 
sewerage works, as nl»o the working of metals and 
the making of machinerv. 

The duties of the military engineer are defined 
in the next article. The civil engineering pio- 
fe—ion is subdivided into several sections. The 
railway engineer projects and superintends the 
execution of railways and nil the works in con- 
nection with them, such ns the alteration of roads 
and streams, the construction of viaducts, bridges, 
cuttings, and embankments. The hydraulic en- 
gineer plans and superintends the works con- 
nected with the supply of water to towns, irriga- 


tion, drainage, tlie protection of low lands from 
inundation, and the use of water as a motive- 
power. The dock and harbour engineer 1ms the 
management of all works connected with the sea or 
navigable waters, such as the construction of piers, 
breakwaters, docks, harbours, and lighthouses. ’ 

The mechanical engineer is principally concerned 
in the manufacture of machinery, the working of 
metals, the construction of ships, steamers, cannon, 
and all the various structures in which the metals 
bear a prominent part. The marine engineer 
makes parts of ships, and the machinery in ships 
and boats ; or he takes charge of an engine on 
board ship. Then there are mining engineers, who 
discover minerals and manage mines ; sanitary 
engineers, who are specially engaged in the drain- 
age of towns ; and electric engineers and many 
other less prominent divisions of the profession". 
Any one who tends an engine is also called an 
engineer. In many engineering works the con- 
tractor takes a very important part ; he executes 
the works from the designs, and under the direc- 
tion and superintendence of the civil engineer, and 
on his ability and good management the success ol 
undertakings very materiallv depends. 

Among the most notable of the engineering 
works belonging to very remote antiquity are the 
pyramids of Egypt. Tire rude stone monuments 
of the north, as at Stonehenge and Canine, also 
testify to some engineering skill. The harbours 
and temples of ancient Greece nre very memorable. 
The buildings of ancient Rome — its theatres, 
temples, baths, and aqueducts, its roads, bridges, 
and drainage-works, vie in extent and magnifi- 
cence with the most celebrated works of modem 
times. From that period down to the commence- 
ment of the 18th century the most extensive works 
executed were the canals, embankments, and other 
hydraulic constructions used by the Dutch for the 
purposes of inland navigation, aiid to protect their 
low lands from the sea ; the canals of North Italy: 
and the cathedrals and for tifications of medieval 
Europe. 

Civil engineering, as a distinct profession, may 
be said to nave originated, in England, about tlie 
middle of the 18th century; since that tiniest ho 
improvements in the steam-engine by James V ntt, 
its subsequent application to tire railway-system by 
George Stephenson, and its use in navigation have 
given a great impulse to commerce and civilisation. 
Among celebrated engineers are the Stephensons 
Rennies, the Brunels, Telford, Smeaton, Ericsson, 
Eads, Krupp, Fairbairn, Armstrong, Siemens, 
Bessemer, Fowler, and Baker. 

The education of engineers should embrace a. fair 
knowledge of pure mathematics, and of the mixed 
sciences of natural philosophy, such as mechanic-, 
hydrostatics, hydraulics, air'd optics, ns also of 
drawing and arithmetic. The principal society of 
engineers in Britain is the Institution of Civil 
Engineers, established in 1818, 1 for facilitating the 
acquirement of professional knowledge, and for 
promoting mechanical philosophy. 1 There arc now 
everywhere colleges and schools in which engineer- 
ing is a special study. 

The moro important operations in engineering, and the 
most famous triumphs of the art, arc fronted ofunoer 
Buell heads ns AQUEDUCT, BREAKWATER, JlRIDOl'-, GASAL, 

Dock, IlAnnoun, Lighthouse, Mechanical 1 
Mining, Railway. Reservoir, Hoad, Steam-engin r. 
Strength of Materials, IVrni, M heels. « 
machinery, see also the articles on Printing, •• c “ vl ,'" 
Spinning, Metallurgy, and tiro other arts and trait 
discus -cd in this work. And see such works as Grew, 
Encyclopaedia of Enginrcrin g (new cd. 18-0); - If 0 !, 
Dirtvmnry of Eiiyinccrinp (1874); Smiles’# / aw* R 
Engineers (1874) ; Mncqnom Rankine, Manual <; 01 
Enninrrring (new cd. 1884) ; Winder, Ciril hm/inctre ,, 

{ Xc w York, 1 S77 ). 
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Engineers, The Corps of Royal, formed in 
1763, is an important branch of the British army. 
A similar organisation exists in all regular armies. 
The duties devolving upon military engineers in- 
clude the design, construction, ana maintenance 
of fortifications and submarine mining defences at 
all times, and, during war, the conduct of engineer- 
ing operations at sieves, mining, bridging, survey- 
ing, ballooning, together with the making of roads, 
railways, and lines of field telegraph. The men, 
who are called sappers and miners, are therefore 
selected with a view to these various duties, and 
with a small percentage of exceptions must have 
learned some handicraft before enlistment. . The 
service is for seven years with the active army 
and five in the reserve, or these periods may be 
three and nine respectively. In addition to 
ordinary pay they receive ‘ engineer ’ pay, varying 
from Jcl. to 3d, per hour, or allotted on the piece- 
work system. There are in round numbers 5000 
non-commissioned officers and men in the corps, 
forming 51 companies ; 1 field telegraph battalion, 
carrying 120 miles of wire and materials ; 1 bridg- 
ing battalion, in 2 troops, each carrying 120 yards 
of pontoon bridging material ; and a field dep6t 
quartered at Aldershot. 

In India the Bengal sappers and miners consist 
of 1000 natives, forming 10 companies ; those in 
Madras, 1050, or 10 companies ; and those in Bom- 
bay, 400, or 5 companies. The officers and higher 
non-commissioned officers are British.' 

There are some 900 officers of all ranks in the 
Royal Engineers, those not doing duty with the 
men being employed on detached duty in all parts 
of tlie empire. Except those of the coast battalion 
of Submarine Miners and the quartermasters, who 
are promoted from the ranks, all pass through the 
Royal Military Academy at Woolwich or Royal 
Canadian Military College, and on joining the 
corps undergo a course of special training at the 
School of Military Engineering at Chatham, which 
is the headquarters of the corps. They, like the 
privates, 'receive ‘engineer’ pay besides their 
ordinary pay as officers, commencing with 2s. a 
day,’ and are often able, especially in India, 
to obtain appointments entitling them to large 
salaries, irrespective of their army rank. Promo- 
tion is by length of service, and not, as in other 
regiments, dependent upon the occurrence of a 
vacancy in the higher rank. 

At the War Office a deputy adjutant-general 
manages the discipline, &c. of the corps, and the 
inspector-general of fortifications superintends all 
works, &c. The Ordnance Survey is carried out 
by the Royal Engineers, the office being at South- 
ampton. The militia and volunteer engineers 
are affiliated to the corps of Royal Engineers. 
The militia engineers in 1888 consisted of 2 regi- 
ments of fortress engineers and 5 divisions of 
submarine miners ; the volunteer engineers of 
22 regiments of fortress and railway engiueers, 
1 of railway transport, and 9 divisions of sub- 
marine miners. See Major-general Whitworth 
Porter’s History of the Corns of Royal Engineers 
(2vols. 18S9). 

Engineers, ill the Royal Navy, are the class 
of olficers who attend and manage the machinery 
on board vessels of war. Ou the first introduction 
of steam into the service engineers were obtained 
from private engineering establishments, or from 
merchant-steamers, and their exact status was 
undefined and ambiguous. In 1847 and 184S their 
position became more recognised, and the higher 
grades were raised from the rank of ivarrant officers 
to that of commissioned officers of a civil branch. 
This introduced a higher class of men into the navy. 
At the present day the use of steam for every 
purpose has so enormously increased in war- 


ships that the engineers’ position has become one 
of the first importance, and high emoluments, with 
enhanced rank, have induced some of the ablest 
men to serve afloat. There are now the grades of 
chief-inspector of machinery, inspector of machin- 
ery, fleet-engineer, staff-engineer, chief-engineer, 
engineer, and assistant-engineer, ranking with 
colonel, lieutenant-colonel, major, captain, and 
lieutenant in the army respectively, and with salaries 
varying from £638, 15s. to £109, 10s. Some ten 
officers are borne on the Navy List for temporary 
service. All these are commissioned officers, and 
are strictly examined before admission ; their rank 
and promotion being by selection, and dependent 
on skill, character, and length of service. A chief- 
engineer is expected to be able to make notes in 
the log of every particular concerning the engines 
and boilers ; to draw rough sketches of the 
machinery, with figured dimensions fit to work 
from ; to understand and manage everything 
relating to engines, boilers, and furnaces ; to under- 
stand practical mechanism generally, and the prin- 
ciples of theoretical mechanism. The engineer and 
assistant-engineer are expected to possess, in a 
smaller degree, the same Rinds of knowledge and 
skill. By an Order in Council of June 29, 1888, 
the rank of engineer student was established, 
vacancies to which are principally filled by open 
competition. Candidates must not be less than 
fourteen, nor more than sixteen years of age on 
the 1st day of May in the year in which they are 
examined. Applications for forms to be filled up 
by persons who wish to compete must be sent to 
the Secretary, Civil Service Commission, London, 
S.W., on or after the 1st of January in eacii year, 
and care must be taken that such filled-up forms 
are returned before the 15th March following. 
The Educational Examination is held annually, in 
April, at London, Liverpool, Portsmouth, Devon- 

E ort, Bristol, Leeds, Newcastle-on-Tyne, Edin- 
urgh, Glasgow, Aberdeen, Dublin, Belfast, and 
Cork, the subjects being arithmetic, handwriting, 
accuracy and intelligence in writing from dicta- 
tion, composition, grammar, French, German or 
Italian, geography, algebra, including quadratic 
equations, Euclid, and mechanical drawing. A 
fee of one shilling is required from every candidate, 
and successful candidates will be entered as en- 
gineer students at H.M.’s dockyard at Devonport. 
The parent or guardian of each engineer student 
is required to make six annual payments during 
the six years of the student’s training — viz. £30 
each year for the first two years, £20 for the third 
year, £15 for the fourth year, and £5 each year for 
the fifth and sixth years ; also to provide uniform, 
clothing, &c. Board and lodging and medical 
attendance will be provided by the Admiralty. 
The weekly pay of students ranges from one to 
ten shillings, and they are examined as to pro- 
ficiencv once a year. 

The'Navy Estimates for 1888-89 provided for 631 
engineer officers of all grades, at a cost of £144,000. 
The changes in this branch of the service are more 
frequent than in any other, and are all for the 
better, proring the estimation in which the 
engineers are held and the importance of the 
position they occupy. 

England is the southern, the larger, and by far 
the more populous portion of Great Britain, the 
largest ana most important of European islands. 
Separated from Belgium, Holland, Germany, and 
Denmark by the North Sea, from Franco by another 
1 streak of silver sea,’ the Channel, and from Ireland 
by St George’s Channel and the Irish Sea, the 
kingdom of England and Wales has only one short 
land frontier, that towards Scotland. In shape it 
forms an irregular triangle, of which the eastern 
side measures in a straight line 350 miles, the 
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southern 325 miles, the western 425 ; but its sliores 
are so deeply indented by bays and estuaries as to 
make the coast-line longer in proportion to the 
size of the land than iu any other country but 
Scotland and Greece. 

England has for hundreds of years been one of 
the leading powers of Europe, one of the great 
moving forces of the world, and,. through her 
colonies, a veritable mother of nations ; but her 
area is relatively very small. _ The area of the 
British Islands (121,700 sq. m.) is but nfaftli of the 
surface of the world. The colonies and depend- 
encies of the empire of which England is the centre 
cover a seventh of the land-area of the globe. Eng- 
land without Wales (51,000 sq. m.) is about the 
size of Roumania, less than a fourth of France or 
of German}’, and is but little larger than the single 
state of New York (49,170 sq. m.); and England 
with Wales (58,000) is not equal in area to the 
state of Georgia (59,475), and is not a fourth of the 
size of Texas. Twenty-nine of the states in the 
Union are each larger than England, several much 
larger than the whole United Kingdom. 

Her name ‘ this nehie realm of England ’ eves 
to the Engle or Angles, who with the kindred Jutes 
(Gctitas) and Saxons ( Scn.xc ) descended on the 
greater part of what used to be known as Albion or 
Britain (see BRITANNIA), conquered and occupied 
it in the 5th and following centuries (see Angles, 
Anglo-Saxons). These kindred neonles all 
learned to call themselves Englisc or English, and 
by Engl aland they understood the whole area now 
occupied by them— an area which in the 7th 
century extended over more than the half of the 
island from the Forth to the English Channel. 
South-eastern Scotland, as occupied by Angles, 
and not bv Saxons or Jutes, was in the stricter 
sense English ; and the people of the non-Celtic 
parts of Scotland, though now markedly differing 
from the southern English, are in blood and in 
mental and physical type at least as English in the 
wider sense as the people of Oxford or Kent. Politi- 
cal circumstances led the English and Anglicised 
Celts of North Britain beyond Solway and Tweed 
to become the subjects of the alien Scottish king, 
but their language they still called Inglis, as dis- 
tinguished from the Erse of their Scottish or Gaelic 
fellow-countrymen. 

The people of the southern kingdom constitute 
nearly three-fourths of the inhabitants of the three 
kingdoms ; the English language in some form is 
that of all but a small minority in any of the three ; 
the English literature is the common inheritance of 
the whole ; the constitution and polity of England, 
slightly modified, is the British constitution under 
which the three kingdoms have unitedly become 
glorious, and has been the original model for the 
free constitutions of all free peoples the whole 
world over. Hence it is not strange that not merely 
by Englishmen, but by all foreigners, the name of 
England is imed for what, after' the union of 
Scotland and England in 1003, became officially 
Great Britain, and even for the whole empire, 
which, .since the Irish Union of 1S01, is strictly 
the United Kingdom of Great Britain and Ireland. 

The physical features, as also the geology, of the 
British Islands arc obviously so closely connected 
that it is convenient to treat of them collectively 
under the head of Great Britain and Ireland. 
There aho the general facts and figures fall to be 
given which concern the three kingdoms jointly— 
exports, imports, trade, shipping, &c., except in so 
far as they are separately discussed under such 
heads as Agriculture. Army. Colonies, Coenty, 
Education, Emigration, Navy, Parliament, 
Railways, &e. Here, on the other hand, some of 
the facts di-tinctive of England, which admit of 
being succinctly stated, may well he noted. 


The area of England without 'Wales is 50,803 
sq. m. ; that of "Wales, 7363 ; together, 58,186. So 
that, as the area of the United Kingdom, with 
Scotland, Ireland, Man and the Channel Islands, is 
120, 3S2, England alone covers 42 per cent, of the 
whole, Wales 6, and England and Wales 4S per 
cent. The population of England and AYales in 
1650 is estimated to have Been 5,450,000, the 
increase up to that date having been slow. In 
1750 it was probably 6,400,000. From tlmt date 
the increase was rapid ; and the census of 1801 
showed a population of 8,S92,536. In 1841 the 
population of England alone was 15,002,443; in 
1851 it was I6,921,S88 ; in 1861, 18,954,444; in 1871, 
21,495,331. That of Wales was at the conespond- 
ing dates 911,705 ; 1,005,721 ; 1,111,780; 1,217,133. 
At the census of 1S81, England had 24,613,926, and 
Wales 1,360,513, or together 25,974,439. So that 
in that year the population of England alone was 
69-8 per cent, of tlie total population of the United 
Kingdom (35,241,4S2) ; of Wales, 3-8; and of the 
two, 73-6. In 188S the total population was esti- 
mated at 37,453,574, and the percentage of Eng- 
ioxw] and Wales may he set down in round numbers 
as making up more than 76 per cent., or three- 
fonrtlis of the total population of the United King- 
dom. The density of the population in England 
is greater than in any other European country 
except Belgium. In 1881 it was for England alone 
484 per sq. m.; for England and Wales, 410; 
whereas for Scotland it was only 125. In England 
and Wales there were, in 1881, 19 towns with more 
than 100,000 inhabitants (in 1888, 22 such towns), 
in Scotland only 6, in Ireland 3. In England there 
ivere 45 above 50,000, in Scotland 6, in Ireland 3. 

The following table shows the aiea in acres and 
population of the forty counties of England, at the 
census of 1881 : 
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294.9S3 

402,210 

477.101 
624,935 
057,123 * 
803,003 

070.101 , 
C5S.024 

1,G55,20S 

027.203 
047,692 
0S7.0.S2 
783, CM 

1,037,704 
. 632,918 
405,111 
229,615 
095, S92 
1,208,151 
611,007 
1,707,870 
181,317 
370, S50 
1,330,173 
029,912 
1,290,312 
527,732 
4S3.G21 
91,889 
841,505 
1,019,812 
748,433 
914,000 
485,129 

933.203 
500,271 
500,900 
800,077 
472.453 

2,SS2,S51 

32,527,070 

4,712,251 

37,239,351 


149,473 
216,303 
170, S23 
185,591 
014,037 
330, GS« 
250,617 
401.014 
003,595 
191,028 
S07.25S 

570.431 
572,433 
593,470 
121,062 
203,000 

69,401 

977,700 

3,451,411 

321,253 

409,919 

2,920,455 

211,207 

441,749 

272,555 

431,080 

391,815 

179,659 

21.431 
243,011 
4®, 1C9 
051,013 
250,893 

3,430,89) 
490,505 | 

737, 1"" 1 ! 

01,101 ! 
155.905 i 

2,880.55! S 

21,013,020 I 

1,309,513 j 

25.074,429 i 
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For the Welsh counties, see Wales. The areas 
of the English counties are given in square miles in 
the articles on the counties. 

The climate of Britain is insular and compara- 
tively equable, milder on the whole than that of 
any region on the same northern parallel (see 
Climate), with smaller extremes of heat and cold, 
with colder summers and warmer winters. England 
is milder than Scotland, and though moist compared 
with continental countries, less moist than Ireland. 
In spite of its dull slcies and frequent rains, it 
was wisely said by Charles II. that the English 
climate ‘ invited men abroad more days in the 
year and more hours in the day than any other 
country.’ 

The situation of Britain has been shown to be in 
the very centre of the land-masses of the globe, 
a veiy great advantage for commerce and naviga- 
tion ; England, being nearer the European shores, 
enjoys the advantage in higher measure than its 
sister-kingdoms. Its seas are less stormy, and it 
has h greatly more developed system of navigable 
rivers. 

The north-west of England is mountainous and 
hilly, the east and south mainly a plain crossed by 
lines of low hills. The fertility of England is 
much greater than that of Scotland or Ireland, 
especially that of the wheat-bearing area of eastern 
England. The agriculturally productive area of 
England is estimated at 80 per cent, of its total, 
and of -Wales 60 per cent., whereas that of Scotland 
is only 28 "8 per cent., and of Ireland 74. England, 
whose surface has been said for variety to be an 
epitome of Europe, is very rich in minerals, of 
which coal and iron are incomparably the most 
important, making nine-tenths in value of the 
whole. The output of coal and iron in England 
is vastly greater than in Scotland, and Ireland is 
exceptionally poor in both. 

Of the population of England it is impossible to 
say what proportions belong to the various racial 
elements that have gone to form it. A non-Aryan 
race, perhaps Euskarian, must have preceded 'the 
Celts, who conquered and assimilated them : -the 
Celts (q.v.) are still the predominant race in 
Wales. The Roman armies introduced into the 
towns a considerable element, comprising doubt- 
less Gauls, Germans, Iberians, Italians, Dacians, 
Phrygians, and the other various races who went 
to constitute the legions of the empire. Danes 
and Norman-French were the latest people who 
came in large numbers. But the great problem 
is : Did the Teutonic Angles, Saxons, and Jutes 
exterminate tlieir predecessors the Celtic Britons, 
or did they over great part of the country mainly 
assimilate them ? (See the history below.) 

What is certain is that out of these various stocks 
a well-marked race has been formed, strenuous, 
self-reliant, resolute in defence of its rights, daring, 
laborious, industrious, and ambitious. Its essential 
character, with marked modifications, it has trans- 
mitted to the great daughter-nation of the United 
States, and to the colonies of Britain. And this 
race it is which has given its language and in part 
its institutions to over 100 millions of the world’s 
inhabitants, and with the help of its Scottish and 
-Irish kinsfolk, has created for its and their off- 
spring a glorious heritage in the English literature. 
England became the classic land of liberty, where 
the power of the state, based on ancient precedent, 
has been developed so as least to infringe on the 
freedom of the individual — a development sketched 
in the succeeding history, and continued on similar 
lines in the United States. 

England became also the special home and 
headquarters of agricultural enterprise, mineral 
production, machine-making of all kinds and steam- 
power, of commerce, navigation, and shipping. 


.England did not start in the race of commerce as 
early as many of those who are still her rivals. 
Long after France, Flanders, and parts of Germany 
were great manufacturing centres, England was an 
agricultural and pastoral country, wool its chief 
production and staple export. The woollen goods 
for its own use were mostly manufactured abroad. 
Edward I. did much to encourage such trade as 
there was in opening English ports to foreign 
merchants, and Edward III. induced many weavers, 
dyers, and fullers from Flanders to settle in England. 
In the 14th century woollen cloth was manufactured 
at Bristol, London, and Norwich, and began to be 
exported. Linen and silk weaving became of some 
importance. Coal was exported from Newcastle 
to France in 1325 ; but it was later ere English 
cutlery was known abroad. Great progress took 
place in Elizabeth’s reign ; under James I. Scot- 
land began to have a share in the commerce of the 
world ; and the reign of William III. marked a new 
era, for the immigration of French refugees after 
the revocation of the Edict of Nantes in 1685 soon 
told on the quality and amount of English manu- 
factures. But the great and rapid advance which 
made the commerce and manufactures of England 
the wonder of the world dates from the latter half 
of the 18th century, and is largely owing to the 
unparalleled development of machinery, the use of 
steam as a motive power, improved communica- 
tion, and later, steam-navigation and railways. 

It is very observable that the local distribution 
of the great industries of England has changed 
very greatly since the 17th century. At the Revolu- 
tion period, most of the greater towns of England 
were in the south and east; but these have now been 
long outstripped by northern rivals, and what were 
then important manufacturing towns have in many 
cases sunk into mere villages. After London, the 
chief towns were Bristol and Norwich, each with 
some 29,000 inhabitants. Exeter with 10,000 was 
probably equalled by York. Worcester and Notting- 
ham may be set down at 8000; while Leeds had but 
7000, Manchester hardly 6000, Birmingham, Shef- 
field, and Liverpool perhaps less than 4000. Now 
English manufacturing industries have most of their 
special seats in the north. If we draw a line from 
the mouth of the Severn to the Wash, we find that 
to the south-east there are hardly ten towns, not 
seaports or suburbs of London, which have a popu- 
lation exceeding 25,000; to the nortli-west of the 
line there are above fifty inland towns of that size. 
It is very significant that all the coal of England is 
found north of the line named, about or near the 
populous money-making towns. 

The general figures that measure the vast com- 
merce of the United Kingdom will be given for 
comparison with those of other countries at Great 
Britain and Ireland. In many cases it is not 
possible to separate the shares proper to England, 
Scotland, and Ireland; but the greater wealth of 
England may be shown by a few miscellaneous 
figures as to textile industry, the collecting of 
customs, and the assessments for income-tax. 

There were in the United Kingdom at the time 
of the Report of the Inspectors of Factories in 1SS5 
in all 2635 cotton-factories ; of these England and 
Wales had 24S1, Scotland 147, Ireland 7. Of -woollen- 
factories there were in all 1918 ; of these 1503 were 
in England and Wales, 274 in Scotland, 141 in 
Ireland. In worsted-factories the disproportion 
was still greater. There were 7465 textile factories 
in all, of which 6359 were in England, 776 in Scot- 
land, and 330 in Ireland. The customs collected 
at London in 1S8S were £9,976,405 ; at Liverpool, 
£2,582,170 ; at other English ports, £2,046,026 ; 
whereas the total collected in Scotland in that year 
was £1,426,2S4, and in Ireland £1,S24,679. Though 
this indicates with approximate accuracy the move- 
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ment of shipping, it is true that a share of the vessels 
in English ports belongs to Scottish owners, and 
Scotland builds in some years almost as large a 
tonnage as England does. The total amount of 
the annual value of property aml_ profits assessed 
to income-tax in 1SS7 in the United Kingdom 
was £029,397,902; the share of England being 
£535,010,435; of Scotland, £57,910,114; and of 
Ireland, £30,447,393. Other figures of a similar 
kind will be seen under Savings-banks. 

In no way can a better conception be formed of the 
state of England at different periods than from the works 
of topographer.,, foreign visitors, kc., such as Leland and 
Camden for the 10th century ; Drayton and Fuller for 
the 17tli; Defoe, Pennant, Pococke, Moritz, and Young 
for the ISth ; Cobbett, Emerson, Hawthorne, Esquiros, 
Taine, Kohl, and Burroughs for the 19th. See also 
Escott, England : her People, Policy, and Pursuits 
(1879; 2d ed. 1880); R. Grant White, England Without 
and lYilhin (1831.) ; Thorold Rogers, History of Agri- 
culture and Prices in England (0 vols. 1806-08) ; T. H. 
Ward, The Reign of Queen Victoria: a Suney of Fifty 
Years of Progress (2 vols. 1S87) ; A. Innes Shand, Half 
a Century of Changes (1887); W. Besant, Fifty Years 
Ago (18S8) ; besides the government bluebooks and other 
statistical annuals. 

HISTORY OF ENGLAND. 

Though the history of England cannot properly 
be said to begin till the 5th century, when the 
Teutonic tribes who have given the country its 
name established themselves in the island, it is 
of some importance to understand the condition 
of the people whom they supplanted. There 
can bo little doubt that, speaking generally, the 
inhabitants of the island when conquered by the 
Romans were of Celtic origin. They were not 
indeed entirely homogeneous ; two distinct branches 
of the Celtic language were spoken, the Gauls 
of Fiance arc mentioned by Ciesar as having 
exercised authority over the island, the Belgm 
had certainly established themselves there, and 
certain tribe-names lead to the belief that men 
of Teutonic origin had already formed settle- 
ments. The island lying at the extremity of 
Europe had probably formed a natural refuge 
for tribes driven from their own lands, and a 
natural prey of those in search of new homes. 
But on the whole there can bo little question that 
the population was Celtic. It had passed beyond 
the age of barbarism, and when Claudius deter- 
mined to coinplete the conquest which Ctesar’s 
temporary raid in 35 B.c. had foreshadowed, some 
sort of general confederacy was in existence, a king 
of the name of Cunobeliu reigned at Camnlodnnum, 
near Colchester, and the existence of not less than 
forty varieties of his coins bear witness to the 
greatness of his influence and the comparative 
civilisation of his rule. His son, Caractacus, and, 
eleven years later, Boadicea, queen of the Iccni, 
opposed a long and terrible resistance to the Roman 
arms ; but the arrival of Agricola in 78, and his 
eight years of wise government, brought the country 
at length into the condition of a Roman province. 
The conquest of the whole island was, however, 
never completed. It seemed good to the Romans 
to limit their successes, and to attempt by great 
defensive works to exclude from their dominions 
the still uneonquered Celts of the north. Lines 
were erected between the Firths of Forth and 
Clyde, and between Bowness and the mouth of the 
Tyne. The intermediate district was a scene of 
constant warfare, both lines were from time to 
time strengthened, and the more southern of the 
two changed during the 4th centurv into the great 
Roman Wall (see Severfs, Wali.of). Within this 
limit the occupation of the country was complete. 
For two centuries it was probably merely a mili- 
tary occupation, and at no time does it appear that 


there were more than 20,000 Roman soldiers in the 
province ; but as time passed on it appears certain 
that tlie influence of the conquerors became largely 
felt. Towns, the remains of which still exist, were 
built, bringing with them of necessity tlie close 
intercourse of trade, and numerous traces of villas 
in many parts of the country show the spread of 
peaceful Roman life. It was the policy of Rome 
in its provinces to debar the middle classes from 
the use of arms, and though possibly, as in India at 
present, the native nobles and princes were 
allowed to keep in some degree their rank, it was 
under the shelter of the Roman legionaries that 
civilisation advanced, and upon their prowess 
that safety from the threatened encroachments of 
uneonquered Celts or marauding Teutons was 
secured. It is impossible to say how far civilisa- 
tion had extended, or how far the language had 
been iniluenced by tlie Roman occupation. The 
close resemblance of many common agricultural 
terms, of the names of plants, and so on, to Latin 
words would lead to the belief that the language 
was Latinised. On the other band, local names, tlie 
names of woods, mountains, and rivers, are largely 
Celtic. It seems not improbable that both high 
civilisation and Roman speech were chiefly concen- 
trated along the great roads, and round the cities 
and stations with which these were lined. 

The disturbances of the empire, and the danger 
which threatened it from the pressure of the out- 
lying barbarians, compelled in 411 tlie withdrawal 
of the legions ; and the hnlf-Romaniscd inhabitants 
who had learned to rest on the support and valour 
of their conquerors were left to their own resources 
to withstand the uneonquered Celts of the north, 
now known as Piets, and their piratical allies the 
Irish Scots. Tlie movement of the harharians 
had affected the people on the borders of the North 
Sea ; the Jutes from Jutland, tlie Angles from Sles- 
wick, the Saxons from Holstein and the neighbour- 
ing coasts were covering the sea with their expedi- 
tions. Summoned to the assistance of the civilised 
Britons, a party of Jules found means to establish 
themselves in Kent. It was an example readily fol- 
lowed. Befoie the year GOO Saxons and Angles had 
formed settlements extending as far northward as 
tlie Forth. About that year the various princedoms 
may be regarded ns merged in two considerable ami 
rival powers, Northumbria anil Kent; while a third, 
Wessex, fated ultimately to devour the other two, 
Jay along the south, at present interested in ex- 
tending its power westward. It still remain 0 a 
question whether the invaders destroyed the con- 
quered inhabitants or not. On the strength ot 
certain expressions in the chronicler Hildas it has 
been held that no quarter was shown ; but it is 
more probable that, as in other cares of conquest, 
the invaders settled down in tlie midst of tlie con- 
quered population, content to rule as manorial 
lords over their own free followers and the smte.' 
and dependents of their predecessors. 

It was long before the various settlements of tli ic 
Saxons were fused into one. Long before political 
union was reached, the unity of the people loiiuJ 
expression in a single Christian church, ''o' 1 ® 
the powers of Northumbria and Kent wore sU 
balanced, tlie marriage of the king of Kent wit li a 
Frankish princess offered an opportunity for t‘>® 
evangelisation of the country. Augustine awl li> 
fellow-missionaries landed in Thanet in 590, an* < 
well received liy the king, found a home in i ' an- 
terbnrv. A similar circumstance brought < i" 1 *" 
tinnily to tlie north ; n Kentish prince-s inarm*! 
Edwin of Northumbria took with her raulum*. an i 
established Christianity in York. The change o 
religion went near to destroying the Northmanm » 
power, lleatheni-nn found a champion, and I 
! uniting the central tribes into the kingdom o» 
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Mercia, for a while established his supremacy over 
Northumbria, and drove the Roman priesthood to 
flight. The gap thus left was supplied by ' the 
devoted missionaries of the Celtic Church settled in 
Lindisfarne. Rut the restoration of the Northum- 
brian power was fatal alike to heathenism and to 
the Celtic Church. After the Council of Whitby in 
664, the Roman Church regained predominance, and 
was organised in a single arcliiepiscopal see by 
Theodore of Tarsus, holding his appointment from 
Rome. After the fall of Fenda, the supremacy of 
the northern kingdom was unquestioned, till some 
sixty years later it gave way to Mercia. About the 
year 800, however, both Mercia and Northumbria 
had to yield to the third power. Egbert, king of 
Wessex, who had seen something of centralisation 
in- the court of Charlemagne, during the thirty- 
six years of his reign gradually brought under his 
power all the English kingdoms, whether Anglian 
or Saxon, and continuing the hereditary struggle 
of his people with the British populations, estab- 
lished a permanent superiority over all England, 
with the exception of the Britons north of the 
Dee. 

But already an enemy had made its appearance 
to which the newly centralised kingdom was to 
yield. The Danes, issuing from the Scandinavian 
coasts, had before the death of Egbert begun to 
harry the country. At first as robbers, tlien as 
settlers, and finally as conquerors, for two centuries 
they occupy English history. During the reign of 
Ethelred their incessant hut isolated incursions 
assumed the form of an invasion, East Anglia 
passed into, their hands, and their leader, Guthrum, 
took to himself the title of king. For seven years 
Alfred on the throne of Wessex earned on a deadly 
struggle with this rival power, and at length con- 
cluded a treaty of partition at the Peace of Wed- 
more (878), surrendering to the Danes the north and 
east of England to be held by them as vassals of the 
Saxon king. The supremacy of Wessex was thus 
secured, and ripened in the following reigns into 
something little short of an imperial authority. 
Edward the Elder was not only recognised as the 
overlord of Mercia and Northumbria, but the Welsh 
kings swore alliance, and the kings of Scotland and 
Strathclyde acknowledged him as their father and 
lord ; he treated on equal terms and contracted 
marriage alliances with the greatest princes of 
Europe. His position was fully vindicated by his 
son Athelstan, under whom, perhaps, the West 
Saxon monarchy reached its highest point of great- 
ness. The decisive battle of Brunanburh, in 937, 
won over a complicated confederation, dealt a death- 
blow to all opponents. The reign of Edgar the 
Peaceful, and the government of his great minister 
Dunstan, closed the period of Saxon greatness. 
From this time onwards weak kings, factious nobles, 
and a broken organisation were unable to resist 
the renewed incursions of the Scandinavian tribes. 
The jealousies between the various sections of the 
people, restrained by the strong central authority 
of the late kings, broke out afresh. The northern 
kingdoms where Danish law prevailed afforded a 
natural support for the invaders. The alliance of 
King Ethelred with the Normans, and his marriage 
with Emma, a Norman princess, only added a fresh 
element of weakness by the presence of her foreign 
followers. Recourse was had in vain to large pay- 
ments to the Danes, and to the cruel and treacher- 
ous murder, on St Brice’s Day, 1002, of the Danes 
settled in Wessex. Ten years later all opposition 
had been overcome, and Sweyn, the leader of the 
invaders, was practically king of England. He 
was succeeded by his son Canute, and though a 
brief outburst of vigour under Edmund Ironside 
enabled the English to secure a division of the 
country, the death of their leader compelled them 


to submit to Canute. Under its Danish king 
England was ably ruled, and was in some respects 
the head of a Scandinavian empire. But Canute’s 
two sons failed to continue their father’s work. 
Opportunity was allowed for the rise of Godwine, 
Earl of Wessex, and on the death of Hardicanute 
in 1042, Edward the Confessor, the son of Ethelred, 
resting on the support of the great earl, re-estab- 
lished the house of Cerdic on the throne. Educated 
in Normandy, he surrounded himself with foreign 
friends, and filled the high places of the kingdom 
with Frenchmen. As leader and representative of 
the national feeling, Godwine succeeded after a 
while in driving the foreigners from the country, 
and establishing himself in a predominant position 
over the south of England. In the north the influ- 
ence of the earls of Mercia prevented his absolute 
supremacy. He handed on both his power and his 
rivalry with the northern earls to his son Harold. 
Successful against his rivals, Harold placed most of 
the earldoms in the hands of his brothers. So 
completely was he recognised as the first of 
Englishmen, that upon the death of the king 
the Witan had no hesitation in electing him to 
the throne. 

In thus choosing a king from beyond the limits 
of the royal family the Witan had transgressed 
a well-established English custom. A formidable 
rival claimant at once appeared. William, Duke 
of Normandy, a cousin of the late king, demanded 
the throne as next of kin, and pleaded the pro- 
mise of the Confessor. A second enemy threat- 
ened Harold : his brother Tostig had proved a 
traitor and had been banished ; he now returned 
in company with the Norwegian fleet. The 
northern earls opposed him, and Harold, hasten- 
ing to their assistance, won the battle of Stam- 
ford Bridge over the invaders. But the decen- 
tralised character of the English constitution and 
the strength of family rivalry made lengthened 
union impossible. .When, three days after, on the 
2Stli of September 1066, the Norman duke landed 
at Pevenscy, it was single-handed and with hastily 
collected forces that Harold met him. The great 
battle of Senlac, near Hastings, was decisive, 
Harold and his brothers were slain, and England 
was left without a king. Again the jealousy 
between Wessex and Mercia prevented either a 
combined national opposition or the election to 
the throne of a native prince. William had little 
difficulty in slipping into the vacant post and 
securing his election by tire Witan. The series of 
local efforts at opposition which followed his elec- 
tion proved unsuccessful, and by 1070 his authority 
was recognised throughout the counriy. 

The change of dynasty thus effected connected 
England with the great movements of the Con- 
tinent. Up to this time it had been somewhat 
isolated. Though its church was in communion 
with Rome, and had frequent intercourse with it, 
it was distinctlv a national church ; though feudal- 
ism was rapidly advancing, it had pursued an 
independent and national course of development. 
It was in some degree as the champion of the great 
system of Western Christianity that William had 
put forward his claims, and lie brought with him 
followers imbued with all the principles and forms 
of continental feudalism. All the varieties of class 
and of land tenure which had arisen spontaneously 
in England were now assimilated to those existing 
where complete feudalism was in force ; the con- 
nection with Rome was ratified by an entire change 
in the episcopacy. But William had no idea of 
assuming the position of a chief among equals, 
or of subordinating his authority to that of the 
church. He found in the organisation of the con- 
quered kingdom principles which enabled him, 
while using feudal language, to be in fact an 
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absolute king, and to set such limits to the power 
of Rome as to keep the church virtually in sub- 
ordination. The 3S orman kings, when not en- 
grossed in foreign enterprises, were occupied in 
establishing, in opposition to the nobility and 
the church, that powerful monarchy which the 
Conqueror had established. They found in the old 
institution of the national militia an instrument 
with which to oppose the feudal levies of the 
barons. An administrative system centred in the 
crown, and working chiefly through the machinery 
of the exchequer, went far to centralise the govern- 
ment. Triumphant suppression of insurrections 
enabled them to get rid of the feudal baronage 
of the Conquest, while a new nobility of adminis- 
trative origin and attached to the national system 

f adually took its place. But the death of Henry 
leaving only a daughter, Matilda, gave room 
for a disputed succession. All the discordant 
elements which the royal power had held in 
repression burst into life. The reign of Stephen 
was a time of constant civil war, during which 
the nation learned from the intolerable tyranny 
under which it groaned the value of the repress- 
ing hand of royalty. The miserable time was 
brought to a close chiefly by the mediation of the 
church. Matilda’s son Henry, already a powerful 
prince in France, was accepted as the heir to the 
throne, and practically intrusted with the restora- 
tion of order. It was with the general concurrence 
of the nation that he was able to re-establish upon 
a broader and better basis the powerful monarchy 
of his predecessors. A series of great administra- 
tive reforms brought justice and finance into the 
hands of the king and his intimate council or 
Curia Regis, and went far to break through the 
quasi-independence of the laiul-owners. The sup- 
pression of a great insurrection affecting all lus 
possessions, and supported by the kings of France 
and Scotland, left him unquestioned master of his 
kingdom so far as the baronage was concerned. 
His attempts to reduce the church to subordina- 
tion wore less successful ; the opposition of Becket 
to the enactments of the Council of Clarendon 
produced a disastrous struggle with Rome. But 
though technically worsted, Henry’s power suffered 
no serious diminution from his defeat. He handed 
on to Ills, son a powerful and well-organised 
monarchy, in which the feeling of national unity 
had made great advauces. His system proved 
strong enough to support the continued absence 
of Richard in the Crusades and in Ills French 
dominions ; national life even acquired increased 
strength by the self-government which was thus 
forced on the administration. 

In the hands of Richard’s successor the evil 
effects of the enormous power concentrated in 
the crown became obvious. Boastful, tyranni- 
cal, and weak, John excited the anger of all 
classes. The disgrace he brought upon Eng- 
land, the shock thus given to the rising feeling 
of national pride, afforded an opportunity for the 
exhibition, of the discontent he had roused. He 
allowed himself to be stripped of all Ills French 
possessions ; he plunged into a struggle with the 
Papal See, was excommunicated and deposed, and 
formally surrendered his crown into the hands of 
the pope. The nobility, freed from connection 
with the Continent and supported by all parties 
smarting alike from, the evils of misgovernment 
and the shame of disaster, appeared as the true 
leaders of the nation, and wrung from the humbled 
king that great charter which secured, in the form 
of a solemn treaty, the foundations of the future 
liberties of England. To make the charter a 
reality, and to secure the orderly development of 
the-e liberties was the work of the gicat king 
Edward I. John's compact with the people proved 


insufficient to restrain the personal and capricious 
exercise of the royal power in the hands of 
his son, Henry III. The surrender of the crown 
proved more of a reality than was expected ; the 
Papal See, unable to establish a temporal su 2 e- 
raintv, mercilessly fleeced the people and the church, 
and the country was filled as of old with foieigners, 
on whom wealth and high places were lavished. 
The finances fell into utter decay. At length a 
demand for money to support, in the interest of 
Rome, the claims of the king’s soil to the throne 
of Sicily brought matters to a crisis, and in 12, IS 
the barons passed the Provisions of Oxford, drove 
Henry’s foreign friends from the kingdom, and 
virtually superseded the crown by a committee 
of government. Henry’s attempts to break from 
the restrictions laid on him produced an armed 
insuiTection, and Simon de Montfort, at the 
head of the barons and the commonalty of the 
towns, defeating the royal forces at Lewes, estab- 
lished a revolutionary” government of which lie 
was practically the master. But the jealousy 
with which the nobility regarded the rise of 
Montfort allowed Edward the Prince of Wales to 
come forward as the leader of a party at anea 
conservative and reforming. His accession to the 
throne gave him an opportunity of carrying out 
his views. In the parliament of 1295, a complete 
assembly of all estates, he gathered into a national 
centre all the scattered elements of representation 
and self-government which had long existed in the 
county courts. The principle that where all wete 
concerned all should have a voice was acknow- 
ledged, and the national liberties were placed in 
tbe charge of an assembly in which all orders wrio 
included. At the same time the position of the 
crown was maintained and rendered effective by 
the large powers still left in the hands of the kings 
council. For many years the struggle between 
parliament and prerogative remained undecided ; 
out armed with the power of taxation, and taking 
advantage of the wants or weaknesses of the 
sovereign, the parliament continued to make good 
its position as the national council. At the close 
of Edward III.’s reign it was able to attack and 
impeach the ministry. The success of Rich Aid 11- 
in ridding himself of the influence of his uncles by 
which his youth had been surrounded, and Ins 
vehement assertion of the powers of the crown, 
produced a revolution which closed the struggle, 
and Henry IV. came to the throne with a parlia- 
mentary title, while the council nominated in 
parliament became in fact a body of national 
ministers. 

The rise of parliament had gone hand in hand j 
with the assertion of national life. Edward I. had 
not only marked out the lines the constitution vas 
to follow, lie had rid England of foreign influences. 
Busying himself but little with the Continent, he 
had' devoted his attention to the conquest of V* ales 
anil Scotland. His death before the completion of 
his conquest of the northern kingdom allowed the 
Scots to inflict a final defeat upon his weaker son 
at Bannockburn. But the national feeling of toe 
English, in abeyance during the political dPtnro- 
anees of Edward II. ’s icign, reasserted itself in the 
ambitious efforts of Edwaul 111. to place hinvwlj 
upon the throne of Franco, and was strengthened o' 
the brilliant victories which attended them. Though 
the victorias were useless, and the war a senes of 
raids rather than a well-considered conquest, the 
effects at home were of great importance. The con- 
tinual want of money forced t lie crown In frequent 
concessions to tiie parliament ; the spirit «l | lC 
people was raised by success; and flic life of the 
soldier played an important part in liberating 
lower orders from serldom. The villeinage of earlier 
time.' had been gradually declining, and rent am 
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wages were taking tlie place of villein tenure and 
forced service. The .terrible ravages of the Black 
Death upset for a while the economic arrangements 
•of the country, and the attempt to drive hack the 
liberated serf to his old position caused the great 
-rising of Wat Tyler in 1381. The insurrection was 
suppressed, but a death-blow was practically dealt 
to serfdom. In close connection with this upheaval 
of the working-classes was the movement in opposi- 
tion to the church. The doctrines of Wyclif and 
. the Lollards, so much in harmony with the demo- 
cratic movement, could not fail largely to influence 
it, and for a while hostility to the church played a 
considerable part in parliamentary history. 

The completion of the constitutional system 
marked by the accession of Henry IV. did not pre- 
vent the recurrence of disorder, but during the reign 
of his son full harmony existed between the king and 
people. The disturbances which had broken out in 
France afforded an opportunity for renewing the 
war, and Henry V. found no difficulty in carrying 
the people with him in his victorious attacks upon 
that country. A statesman as well as a conqueror, 
his progress was very different from that of Edward 
III. The Treaty of Troyes seemed to promise the 
•ultimate union of the two kingdoms, hut the work 
•of consolidation was scarcely begun when the great 
king died, intimating to those who should carry on 
the work that the occupation of Normandy should 
be the limit of their aims. The foreign success and 
■domestic harmony was of short duration. Though 
the power of the nobles as feudalists had dis- 
appeared, they were still too strong to accept easily 
the co-operation of the other orders in a national 
system except from the hands of a powerful ruler. 
Their strength had been increased by the great 
position given to the royal princes. The parlia- 
mentary establishment of the younger branch upon 
the throne had opened the door to the rival claims 
of hereditary succession. A strong government was 
scarcely possible during the infancy of Henry VI. , 
■especially as the council of regency found in the 
Duke of Gloucester, a man of ill-regulated ambi- 
tion, an opponent with whom it was difficult to 
deal. His greater brother, the Duke of Bedford, 
devoted himself chiefly to the affairs of France, 
and though he had succeeded in maintaining some 
degree of order in England, his early death was the 
signal for an outbreak with which the council and 
subsequently the young king proved unable to cope. 
Continual disaster in France still further discredited 
the government. Taking advantage of the claim 
■of hereditary right, the Duke of York came forward 
as the champion of order. The nobility ranged 
themselves on one side or the other of the contend- 
ing parties, and the country became the seat of a 
■cruet dynastic war. The Yorkists were victorious 
in the struggle. The death of their old and 
moderate leader placed at their head his son 
Edward, a man of great ability imbued with the 
morality and principles of an Italian despot, and as 
the long regency had inevitably replaced in the 
hands of the council much of its independent power, 
Edward IV. found little difficulty in employing it 
for his own purposes. Parliament ceased to have 
much importance except to register the sovereign’s 
will or to giant submissively the taxes he required. 
In the earlier straggles for national liberty the king 
had found his chief opponent in the baronage, and 
subsequently as leaders of the nation the nobles 
had exercised a great restraining influence. But 
in the internecine struggle of the Wars of the 
Roses they had committed political suicide, and 
Edward IV., surrounded by a nobility of his 
•own creation, and armed with the powers of 
prerogative, which had never been formally abro- 
gated, found himself able to establish a practical 
absolutism. The family dispute had not, however, 


reached its last act ; Edward’s successor, Richard 
III., rendered himself odious to all classes of the 
people, and the battle of Bosworth placed upon the 
throne a prince who claimed to be a representative 
of the Lancastrian' House, and whose position was 
so far less absolute than his predecessors that he 
acknowledged that he was king by the will of the 
people. 

Tlie accession of Henry VII. and the Tudor House 
opens the second act of the drama of English history. 
The great principles of the middle ages had passed 
away ; it was the age of the rebirth of learning ; print- 
ing had been invented ; firearms were superseding 
the lance and bow ; the 'discovery of the western 
world was soon to excite the spirit of nautical 
enterprise ; capital was taking the place of the 
restricted guild system ; the inclosure of commons 
was changing the face of the country, depopulating 
the fields and filling the cities ; the church had 
begun to be shaken from its foundations. In the 
midst of this changed society' the new dymosty T had 
ascended the throne, claiming to rest upon the 
popular will, hut invested with all the absolute 
authority' with which the late reigns had surrounded 
the crown. It is not perhaps going too far to say 
that the king was endowed with a temporary dicta- 
torship. The typical representative of this phase 
of government is Henry VIII., a man in whom 
gross passion and unscrupulous determination to 
gratify his own will were curiously blended with a 
certain amount of culture and a real desire for the 
well-being of his people. Charged as it were with 
the duty of re-establishing an orderly national life 
upon a strong monarchical basis, he plunged into 
war as a ready means of asserting national power. 
France and Spain were already on the threshold of 
their great struggle for the supremacy of Europe, 
and it was in strict accordance with tlie tradition 
of English policy that Henry allied himself with 
the Spanish house. But a change was speedily to 
pass over the foreign relations of England. Insti- 
gated by his passion for Anne Boleyn, Hemy de- 
manded a divorce from his Spanish wife ; the oppo- I 
sition of the papacy precipitated the Reformation in 
England, and transferred the national hostility' from 
France to Spain. The difficulties he encountered 
in his pursuit of the divorce brought him face to 
face with the one weak point in his position as 
absolute monarch. The possibility of the assertion 
of paramount authority' by a foreign prince had 
been studiously hidden from him by his ecclesiasti- 
cal minister (Cardinal Wolsey', who, himself master 
of the church, had thought to avoid all contest of 
authorities by devoting his power to the service 
of the crown. .Such a possibility was now sud- 
denly revealed to him. The fall of Wolsey and 
the substitution in his place of Thomas Cromwell 
supplied the king with a very able instrument for a 
high-handed assertion of the independence of the 
English Church. The movement found support in 
the excited animosity' to the doctrines and practice 
of Rome which was filling Europe. Led by the 
energy of Cromwell, Hemy proceeded beyond mere 
separation to the destruction of much of the appar- 
atus of the old church. Reformed liturgies, an 
English Bible, the dissolution of the monasteries, 
seemed to secure a triumph for the advanced 
reformers. But the minister had overshot the 
desire of his master, and the reign closed amid 
Henry’s efforts by even-handed severity to establish 
the supremacy of the crown without allowing the 
predominance of either party. So delicate an equi- 
librium could not be maintained. A burst of re- 
forming zeal, supported by ministers of questionable 
character and still more questionable prudence, went 
far to destroy the position of England ; and it was 
not without a very general consensus in her favour 
that Mary, the champion of the old faith, ascended 
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the throne. Unfortunately, her birth and natural 
prejudices led her to ally herself closely with Spain. 
A great reaction in favour of Roman Catholicism 
throughout Europe had begun ; Spain was at the 
head of the movement, and there seemed even- 
probability that England would lose its national 
independence and be bound not only to the ecclesi- 
astical supremacy of Itome, but to the temporal 
supremacy of Spain. Religious persecutions of a 
severity unknown in England added strength to the 
angry feelings then excited. Protestantism and 
national independence were forced into connection, 
and it became the inevitable duty of Elizabeth on 
her accession to plaj- her part as the supporter of 
this twofold cause. With the aid of her great 
minister Lord Burghley, she acted with consum- 
mate ability. Far too weak to oppose at once the 
powerful forces of united Catholicism, she contrived 
by a temporising policy to avoid the dangers which 
would have attended an open defiance. She took 
advantage abroad of every opening for indirect 
support of the Protestant cause ; at home, skilfully 
mingling politics and religion, without direct religi- 
ous persecution she treated her opponents as traitors. 
She encouraged with all her woman’s wit the feel- 
ing for nautical enterprise which was rife in the 
country ; and at length, with the obstacles which 
had met her early course removed, firmly seated on 
her throne, and regarded both at home and abroad 
as the champion of Protestantism, she was able to 
bid defiance to the power of Spain and establish the 
supremacy of the English navy in the repulse of the 
Spanish Armada. 

In carrying out the sweeping changes of his 
reign, Henry VIII. had found the support of his 
people necessary. Even the settlement of the 
succession, though intrusted to Henry and carried 
out according to Iiis wish, was arranged with parlia- 
mentary sanction. The co-operation of the people 
was still more necessary for Elizabeth. Through- 
out her reign the influence of parliament had been 
rising. Social changes had still further tended in 
this direction ; if the old nobility had chiefly dis- 
appeared, a now nobility had taken its place", and 
the gentlemen of England, with property often 
increased from the monastic spoils, had become an 
important class. Though Elizabeth constantly 
assumed a masterful position with Tegard to her 
parliaments, she none the less listened to them and 
at times yielded to their remonstrances. It remained 
for the_ House of Stuart to force by unwise opposi- 
tion this rising power into a position of supremacy. 
The death of (lie Virgin Queen seemed likely to 
open the question of the succession, but the crown 
passed without difficulty to the Scottish king, and 
the long-delayed union of the two kingdoms under 
one ruler was accomplished. The parliamentary 
settlement of Henry VIII. had set aside the Scot- 
tish line ; it was therefore by strict law of inheritance 
only that James found himself called to the throne. 
Trained in a different school of politics, and appar- 
ently succeeding by what it was the fashion of the 
time to speak of as ‘divine right,’ he failed entirely 
to_ understand the position of his predecessors. This 
miscomprehension of his historical position handed 
on to his descendants was the cause of the disasters 
which attended their dynasty. Conceiving them- 
selves possessed of the powers inherent in the old 
English crown, and determined to make them good, 
they forced the nation to fight over again the battle 
which had already been decided in the time of the 
Lancastrians. The contest between personal mon- 
archy and constitutional government was termin- 
ated only hv the removal of the Stuarts from the 
throne. A battlefield was found in nearly every 
department of government. Jnmes T. himself rail 
counter to many of the national prejudices. 
Thoroughly Prote-tant at heart, he favoured the 


new High Church party, who looked for support in a 
powerful crown ; easily influenced by favourites, lie 
fell in with the fashion of the monarchies abroad, 
and ruled through the hands of a great minister; 
in disregard of the wishes of the nation, lie con- 
tracted a friendship for Spain, which was now- 
regarded as the hereditary foe. But his weak- 
nesses were not untempered by sagacity, and he 
succeeded in avoiding any overt breach with liis 
people. His more obstinate son was less fortunate. 
From the beginning of his reign he found his parlia- 
ment arrayed against him ; it succeeded even in 
wringing from him the great Petition of Right. 
Weary of the struggle in which ho seemed to be 
worsted, he believed himself strong enough to stand 
alone, and for some years ruled without a parlia- 
ment and in disregard of the most important 
liberties of his subjects. Financial difficulties, 
caused in part by his ill-advised efforts to establish 
the Episcopalian form of worship in his northern 
kingdom, compelled him at length to seek parlia- 
mentary aid. The long-repressed discontent of the 
nation thus found a means of expression, and the 
edifice of personal government fell before it. A 
grudging consent to hotly pressed reforms, an 
unfortunate laxity in observing his promises, and 
unwise efforts at resuming his power drove Charles 
into open hostility with the people, and the country 
was plunged into the horrors of civil war. Revolu- 
tion ran its inevitable course ; the constitutional 
leaders of the early movement gave place to men 
who dreamed of much more radical changes, and 
whose politics were deeply tinged with religions 
fervour. The war brought to the surface successful 
generals, and in one of them was found a man who 
united vast practical ability with the subversive, 
views and religions enthusiasm of the advanced 
party. 

The parliamentary enemies of Charles, having 
completed their work by the execution of the king, 
found themselves mastered by the overwhelming 
ability of Oliver Cromwell. Raised to what was 
practically the throne, he set himself to reconstitute 
upon a new basis the constitutional structure which 
had been swept away. His large and tolerant 
views, and his determination to produce order, 
excited the hostility of the narrow sectarians who 
had formed the majority of the Long Parliament. 
By all men of conservative mind, or who slmrcd m 
the loyal sentiment so prevalent among Englishmen, 
he was regarded with aversion. His efforts to bring 
well-ordered liberty out of the jarring elements 
with which he was surrounded failed; he was forced 
throughout his tenure of power to rely upon his own 
iron will. lie succeeded in raising England to a 
high place among nations ; it again assumed the 
position of leader of the Protestant interest, and 
again sought its allies among the enemies of Spain. 
But on the death of the great Protector, and at the 
prospect of a succession of military tyrannies, a 
wave of reaction swept over the country. Enthusi- 
asm lmd died out, and that majority which at nil 
times loves the old ways and prefers the easy paths 
of habit to the strenuous elfort necessary to com- 
plete reforms insisted on the restoration of the 
banished house. 'With general acclamation, though 
not without some attempts to restrain his po" cr 
within legitimate limits, Chailes II. was brought 
back to Whitehall. Less arbitrary than bis fattier, 
and far more capable of bending to the storm, lie 
proved no less determined to maintain in his own 
wav the fullness of the power he had inherited, ik 
find to contend with much more formidable oppon- 
ents. Though the full restoration of the chutro 
and crown had followed upon his accession, in- 
Rebellion had not been without permanent re-»ly- 
It was impo-sihle that the parliament which ha'i *• £ 
vears been regarded the source of governin '' 11 
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should sink hack into the position it had occupied 
in the reign of Charles I. ; the king could no longer 
hope to rule without it or to raise the revenue 
from illegitimate sources. The reign was one long 
dispute. The character of Charles, licentious, 
extravagant, and ready to waste the national 
resources upon his own pleasures, afforded ample 
ground" of complaint. Surrounded by advisers as 
unscrupulous as himself, he sold himself to the 
French king to supply his financial wants. At 
the instigation of his paymaster, he plunged the 
country into a disastrous war with its Protestant 
neighbour Holland, and by his mismanagement 
allowed the enemy’s fleet to ride undisturbed at the 
very threshold of the capital. He tampered with 
the national credit, and attempted by an exercise 
of high prerogative to set aside the laws against the 
Catholics. The enthusiastic parliament elected 
upon his return became before the close of its long 
life his bitter opponent. 

The assaults of the opposition, Whigs as they 
were now called, were directed against the Duke 
of York, the king’s Homan Catholic brother. 
Nothing would satisfy them but his absolute 
exclusion from the throne. To bring discredit 
upon the Catholics they were not ashamed to lend 
themselves to the infamous perjuries of Titus 
Oates. They thought of placing the king’s ille- 
gitimate son, the Duke of Monmouth, upon the 
throne; but their insolence defeated itself. Charles, 
never deficient in political insight, understood the 
national love for the rights of legitimacy, the dread 
of, a disputed succession, and the sympathy with 
which his efforts to support his brother were re- 
garded. He dissolved Ins refractory parliament, 
and even thought of vengeance. He drove Shaftes- 
bury, the leader of the opposition, from the country, 
and assaulted the strongholds of his enemies by 
finding excuses to confiscate the charters of London 
and other great cities. The Whigs, who saw that 
such a step by changing the constituencies might 
easily change the character of future parliaments, 
were driven to despair. The more statesmanlike 
among them began to think of seeking for the 
assistance of the king’s nephew, the Prince of 
Orange. Some of the wilder spirits sought for a 
speedier remedy in assassination. The discovery 
and punishment of the Rye-house Plot, and the 
skilful mingling of the aspirations of patriots with 
the atrocious schemes of vulgar murderers, for a 
while discredited the Whigs, and Charles died to all 
appearance triumphant. It remained for his brother 
to bring into action the deep-seated discontent 
which underlay the seeming success of the crown. 
With a want of judgment little short of judicial 
blindness, he proceeded in a few years to alienate 
every class in England. The open insurrections of 
Monmouth and Argyll were punished with reckless 
and bloody severity. The Test Acts were set at 
defiance, and Catholics filled the army. He main- 
tained the shameful attitude his brother had adopted 
towards France. He laid his hand upon the free- 
hold offices- of the universities and the church, 
asserted the power of the crown to dispense with 
statutes, re-established the court of High Com- 
mission, called upon the clergy to read publicly his 
illegal declaration of religious indulgence, and 
established a standing army to overawe the capital. 
Such a series of tyrannical actions brought about 
the crisis. The Whig leaders betook themselves 
to William of Orange. This great statesman, who 
had devoted his life to restrain within due limits 
the power of Louis XIV., at once accepted with joy 
the opportunity of adding the strength of England 
to his great conibinatiohs. Protestant in religion, 
tolerant both by nature and by political necessity, 
the powerful chief of a republican government, he 
was well fitted to rule a kingdom torn by religious 
179 


and political faction. The heads of all the English 
parties had sought his aid ; his mere appearance 
was sufficient to close the Stuart dynasty and drive 
James a fugitive from the country. 

The nation had again entered upon the full exer- 
cise of its powers. Taught by experience, before it 
deposited them in the hands of the king, it formu- 
lated the liberties of the country in a great and 
binding charter which should at once and for ever 
put an end to those efforts at personal rule which 
had rendered its previous history so stormy. The 
victory of parliament was thus completed. The 
reign of the first parliamentary king was indeed 
disturbed throughout by conspiracies, and rendered 
unrestful by the efforts of the exiled house, and at 
the close of the reign of Queen Anne for one critical 
moment there was a possibility that the Tories 
under Bolingbroke would succeed in re-establish- 
ing the Stuarts ; but the rapid action of the great 
Whig nobles thwarted the attempt, and the failure 
of the Jacobite insurrection in 1715 secured in 
accordance with the settlement of parliament the 
Hanoverian House upon the throne. From that 
time onward, through the reigns of the four 
Georges, of William IV., and of Victoria, what 
we now regard as constitutional government has 
constantly prevailed. The contests of parties, 
however severe, have been over differences of 
opinion of a less vital character than those involved 
in a change of dynasty. It has been possible, with- 
out revolution, without impeachment, to allow of 
the quiet and orderly change of ministers as a 
regular part of the working of the parliamentary 
machine. Such a process implies little short of the 
complete disappearance of the personal wishes or 
opinions of the monarch as a factor in the political 
life of the nation. It was not without resistance 
that the crown consented to assume this attitude. 
Neither William III. nor the statesmen who had 
secured his accession understood the full results of 
what had been done. Nor was William himself, 
bent upon using the wealth of his new dominions to 
aid him in his great continental schemes, inclined 
to resign any of the powers of the crown or to 
throw himself into the arms of a single party ; he 
attempted, like his predecessors, to employ as his 
ministers the ablest men of all parties. It was 
almost by accident that what is known as 1 party 
government,’ by which the king chooses his ministers 
from the majority in the House of Commons, and 
thus puts himself in harmony with his parliament, 
was discovered. The lesson which the success 
attending the great Whig government of 1696 
taught was strengthened by experience. It was 
not till the Duke of Marlborough, the heir of the 
views and objects of William, found himself sup- 
ported by the homogeneous ministry of 1708, that 
lie met with unqualified success. From that, time 
the ministry, virtually a committee of the majority 
of the house, and known as the Cabinet, has formed 
a recognised part of the machinery of government. 

But it was not only in the establishment of con- 
stitutional government that the Revolution of 1688 
produced a change in the attitude of England. It 
introduced the country as a first-rate power into 
the politics of Europe ; no important complications 
have since arisen in which it has not played its 
part. Throughout William’s reign, as. a matter of 
course, its strength was employed against France. 
The war of the Spanish Succession opened to its 
armies under the leading of Marlborough a glorious 
career of victory. The Whig leaders, who had not 
shrunk from impeaching the authors of the Peace 
of Utrecht which closed it, yet appropriated the 
advantages then acquired, and forced England in 
support of the treaty to the very head of the Euro- 
pean powers. In the war of the Austrian Succes- 
sion, the national energies, directed chiefly against 
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France, secured British supremacy upon the ocean, 
which ripened under the great Pitt m his alliance 
with Frederick of Prussia into the unquestioned 
command of the colonial world both, in the east and 
west. Though paralysed for a moment l>y the 
disasters of the American rebellion, the military 
entcrprise of the country revived under the younger 
Pitt. Forced into opposition to the French Revo- 
lution, he was the soul of the great coalitions by 
which the proselytising vehemence of the Jacobins 
was held in check. The appearance of Napoleon 
upon the scene, and the extraordinary successes 
which attended his arms, changed the diameter of 
the war; it became a struggle for existence. It 
was again English subsidies, English troops, and 
English successes in Spain which tended more than 
anything else to bring the great powers into action, 
anil to rouse that feeling of national life which 
produced the overthrow of the Napoleonic empire. 
Once again England stood at the very head of 
European powers. 

One cause of these vast successes, unexpected in 
a country under popular rule, is to be found in the 
character of the government which sprang from the 
Revolution. That event was in its essence an 
aristocratic rather than a popular movement. The 
restriction of the constituencies and the influence 
of the possession of land threw power into the 
hands of a comparatively limited class. It was 
more ns an oligarchy than as a democracy that 
England was able to prove itself so powerful 
abroad. But great social changes were gradually 
working themselves out, a revolution was taking 
place in the industrial world. The enlarged applica- 
tion of steam, the invention of machinery, improved 
methods of agriculture, the extended use of coal, 
the removal of the iron trade from the south to the 
north, and its great increase, were all tending to 
bring into greater prominence the trading, manu- 
facturing, and artisan classes. The strange anom- 
alies of the representation became still more glaring ; 
change of occupation was not effected without much 
individual hardship, and the discontent arising 
from suffering was joined with that engendered by 
a sense of political exclusion. The ideas fostered 
by the French Revolution played their part in the 
general ferment. The determined and successful 
effort of the Irish Catholics to obtain religious 
emancipation laid bare the increasing weakness of 
the governing classes. And at length the leaders 
of the Whig party made common cause with the 
classes hitherto excluded from government, and, 
backed at once by the traders and the artisans, 
forced upon an unwilling parliament the great 
Reform Bill of 1832. From this time there has ocen 
a marked elinngc both in the position of England 
and in the character of the questions which have 
excited public interest. Still mistress of the sea, 
and possessed through its colonies of an empire 
distributed in every comer of the globe, England 
has found enough to do in the preservation and 
improvement of this gigantic dominion, and has as 
far as possible abstained from interference in con- 
tinental quarrels. Once and again it lias shown its 
influence. In 1S4S, the year of revolutions, and 
in the subsequent eonsolillatimi of Italy, its sym- 
pathies were not hidden, but there was no thought 
of active interference, it allowed the groat Ameri- 
can republic to settle its disputes uninterrupted. 
It adopted the same attitude of non-intervention 
in the Prussian wars against Denmark, against 
Austria, and against France. Tt has only been 
in qm-tirms which seemed to touch the' safety 
of its Eastern empire that it has drawn the 
sword. The Crimean war was avowedly for the 
maintenance of Turkey as a check upon Russia, 
which was threatening the road to India. Of 
the same cla-s have been the wars in Egypt and 


Afghanistan. Still more directly when India 
itself burst into insurrection was England called 
upon to interfere and engage in the victorious 
but terrible campaigns which marked the sup- 
pression of the Mutiny. The other ware, and they 
are not few, have all been connected with mer- 
cantile and colonial interests. The questions which 
have chiefly moved men’s minds have been of a 
social or mercantile character. The extension of 
the electoral franchise, the reform of municipali- 
ties, the repeal of the com laws, the establishment 
of free trade, the improvement of the condition of 
the working-classes, the regulation of strikes and 
trades-unions, a national system of education, and 
of late years the question of the management of 
Iroland, have been the points round which political 
interest lias centred. They are the fitting ques- 
tions to occupy a democracy.’ To that phase of 
political life in one way or other England is fast 
hastening. It lias still to lie seen whether under 
such conditions means will be found to keep 
together those colonies which are already to all 
intents and purposes independent, and to preserve 
to the empire the magniheent position which the 
gradual development of physical and political forces 
has secured. 
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Brunswick Li si;— 

...ITU 
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This sketch excludes from its view the history both 
Scotland and of Ireland ; separate articles will lie m 
under these headings. For a more detailed account o' - 
events of each reign, and of the character and dec 
each important person, the reader is referred to fjie 
articles, at tlie end of which a list of authorities vn > • 
given. Sec the Introduction to the Study of 
History (1881), by S. B. Gardiner and J. 11. M" 111 "' 1 "; 
the second part containing a list of authorities, 
special periods tlie following books will bo found US 1 '! •. 

Before the Conquest. — Guest's Origintx Celb-y j J* „ '• 
I’earson’s Ear In and Middle Ages, vol. i. I*' ‘if * 
Kimble’s Saxon? in England (3849; new cd- • ’ 
Sharon Turner's History of the A nglo-Saxnns fro- ■ ' 
earliest period to the Conquest (1832); Lapmudicrgi' / . , 
tnry of England under the Anglo-Saxon Kings If’ A, 
new cd. 1880) ; Green’s Making <f Enatand, ■/rriVi, 
(1881); Green's Congnest of England, 7,A-JfoX { - 
Stubbs' Constitutional History , voL i. (I s * «).7 , . 

I.iccs of the Archbishops of Canterbury, voL ' ’ 

Klton’s Origins of English History (188'-’). 
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10G0-1485. — Stubbs’ Constitutional History, vols. ii. iii. 
(1875-78); Lingard’s History of England, vols, i.-v. 
(1819); Freeman’s Norman Conquest (1867-70 ; new ed. 
1877-79); Freeman's William Rufus (1882); Bright’s 
Medieval Monarchy (1875) ; Sharon Turner’s Early and 
Middle Ages to 1307 (1853) ; Gambler's Richard III. 
(1878) ; Hook’s Lives of the Archbishops (1SG0). 

1485-1 6S8. — Fronde’s History of England, 15Z7-SS 
(185G-G9; new ed. 1881-82); Lingard’s History of Eng- 
land, vols. vi.-xiv. (1819-31; newed. 1S83); Mackintosh’s 
History of England (1834; new ed. 1846); Bright’s 
Personal Monarchy (1876) ; Ranke’s History of England 
in the 17th Century (1875-76); Gardiner’s History of 
England, 1603-42 (18G9-82; new ed. 1883-84), and 
History of the Great Civil War (1SS6 ct seq.)', Carlyle’s 
Letters and Speeches of Cromwell (1845; new ed. 1872); 
Macaulay’s History of England, 1660-1702 (1849-55); 
Hallam’s Constitutional History, 1485-1760 ( 1827 ). 

1688-1837. — Becky’s History of England in the 18th 
Century (1878-87); Stanhope’s Queen Anne (1870; new 
ed. 1880), and History of England, 1713-83 (1836-54); 
Massey’s History of England, 1745-1802 ( 1855-63 ; new 
ed. 1865-66); Martineau’s History of the Peace, 1S00-48 
(1849-50; new ed. 1877-78); Bright’s Constitutional 
Monarchy (1877); Erskine May’s Constitutional History, 
1760-1860 (1861-03; new ed. 1871); Walpole’s History 
of England from 1815, vols. i.— iii. (1878-SO). 

1837-80. — Justin M ‘earthy’s History of our own Times 
(1879-80; newed. 1882) ; Walpole’s History, vols. iv. v. 
(1886); Bright’s Growth of Democracy (1888); Moles- 
worth’s History of England , 1830-74 (1800-73 ; new ed. 
1874). 

England, Church of. The history of the 
Church of England, strictly speaking, does not 
begin till the close of the Gth century, hut for com- 
pleteness of survey some account of Christianity in 
Britain before the Saxon Conquest needs to be 
prefixed. There is no trustworthy information 
extant as to the original preaching of the gospel in 
the British Isles ; all that is forthcoming is either 
conjecture or legend. To the former category 
belongs the theory that St Paul was the first 
missionary thither — an opinion which rests only 
upon the apostle’s own mention of his intended 
journey into Spain (Iiom. xv. 24, 28) and the 
statement made by bis convert and friend, Clement 
of Rome, that in Iiis missionary travels he pro- 
ceeded as far as ‘the limit of the west’ ( Epist . ad 
Corinth, i. 5), words which have been construed as 
signifying Britain, because the farthest western 
boundary of the Roman empire. But that they do 
not in fact denote anything except the Spanish 
peninsula (much of which lies farther west than 
Britain) is made all hut certain by the latter alone 
finding mention in the reference to St Paul in the 
Muratorian Canon, a document of the 2d century. 
To the class of mere legend belong no fewer than 
nine distinct accounts, specifying other apostles and 
saints as having evangelised Britain, one only of 
which — that which brings St Joseph of Arimathea 
to Glastonbury, and makes him shrine the San- 
greal there — found popular acceptance. The most 
tenable theory which a consideration of all the 
factors of the problem suggests is that Britain was 
evangelised from Gaul, and that rather by sporadic 
and intermittent action than by means of an 
organised mission from Lyons or any other of the 
Gallic churches. Gildas, the earliest extant 
British historian ( circa 51G-570), acknowledges 
that lie lias no information to give upon the subject, 
since all the documents which might have cleared 
the matter up had either been destroyed by the 
Saxon invaders, or carried out of the country by 
the exiles who fled before them. And this testi- 
mony serves as Specific disproof of one of t-lie 
legends — that which ascribes the conversion of 
Britain to missionaries sent by Pope Elentherius 
(177-193), at tlie request of Lucius, king of Britain ; 
for this story is based solely on an interpolation 
made in 530 into the record of the pontificate of 


Eleutherius in the Catalogus Pontificwn Roman- 
orum, a date too near that of Gildas’s history for 
him to have been ignorant of the fact if then 
credibly attested. The story of .the martyrdom of 
St Alban, said to be the protomartyr of Britain 
in the persecution under Diocletian, though in- 
crusted with mythical details, may probably con- 
tain a germ of fact, as the scene of his death was a 
place of pilgrimage at the beginning of the 5th 
century : but the first tangible historical item in 
the annals of British Christianity is the record of 
the presence of three British bishops ( Eborius of 
York,' Restitutus of London, and Adelfius of 
Caerleon ) at the Council of Arles in 314. Others 
attended the Council of Sardica in 347, and that of 
Ariminum in 360. And from this time forward we 
find definite allusions to a settled church in Britain 
made by writers such as St Chrysostom, St Jerome, 
and Sozomen. 

At the beginning of the 5th century, Pelagius 
(Morgan?), a native of Britain; originated the 
heresy which hears his name, and it spread so 
rapidly in his own country that his opponents were 
obliged to invoke the assistance of the Galilean 
Church against it. Accordingly, Germanus, 
Bishop of Auxerre, and Lupus, Bishop of Tr 03 r es, 
were sent in 429 to combat the new heresy, and 
Germanus paid a second visit with the same object 
in 447. 

This controversy exactly synchronises with the 
earliest Saxon invasions, which, though carried on 
unsystematically by detached bands of adventurers, 
met with no effective resistance, and gradually 
overthrew the Romano-British civilisation, forcing 
the native population steadily, if slowly, back into 
the western parts of the island, apparently extir- 
pating the church and Christianity itself in the 
process of conquest. Thus England forms the sole 
exception to the rule visible in all other parts of 
the Roman empire, that the Teuton invaders sub- 
mitted to the creed of the conquered, and adopted 
as much of their civilisation and polity as they were 
capable of assimilating. 

But what the British Church failed to effect, 
perhaps even to attempt, was achieved by external 
agencies. Kent, the oldest kingdom of the 
Heptarchy or Octarchy, was also the earliest to 
receive the gospel ; and Bede’s picturesque narrative 
tells how Gregory, Archdeacon of Rome, was 
attracted by the appearance of some fair-haired 
Saxon slave-children exposed for sale in the forum, 
and on inquiry into their race and country was 
seized with a desire to become a missionary thither. 
He could not obtain the necessary sanction, because 
his sendees at home were too valuable to he 
dispensed with ; hut when he was elected pope lie 
determined to take effectual steps for carrying out 
his original plan with other instruments. He chose 
Augustine, prior of St Andrew’s monasteiy on the 
Ccelian Hill, a foundation of his own, as head of 
the mission he projected, and sent him, accom- 
panied by forty monks of the community, with 
supplies and with letters of recommendation to 
the bishops and sovereigns of Gaul. Tins policy 
directed the course which the mission was to take, 
for Charibert, king of Paris, had given his daughter 
Bertha in marriage to Ethelhert, king of Kent, 
though a heathen, on condition that she should 
he permitted the free exercise of her religion, 
and be attended by a body of domestic chaplains. 
Etliclhert accepted the conditions, and repaired a 
ruined Christian church just outside Canterbury 
for their use, and was thus likely to receive 
Christian missionaries more readily thnn any other 
of the Anglo-Saxon kings. Moreover, he held the 
honorary precedence amongst them denoted by 
the title of Bretwalda, so that his example, if 
he could he induced to encourage the strangers, 
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would be exceptionally influential throughout the 
country. - 

Augustine and his companions landed in Thaneb 
on August 7, 590, and were granted an audience 
by the king in a few days under a great oak, to 
which they advanced in ‘procession, preceded by a 
silver cross, bearing a picture of Christ, and singing 
the Litany. They were favourably received, and 
given permission to preach and make converts of 
such as chose to listen to them, while Ethelbert 
himself, about a year after the arrival of the 
mission, accepted their teaching, informed the 
Witan of his proposed change of religion, and 
obtained its sanction, besides indncing several of 
its members to follow his example, as did also 
great numbers of the commons. Hereupon 
Augustine, in compliance with directions given 
him by Pope Gregory before his departure from 
Home, went to Gaul to obtain episcopal consecra- 
tion as Archbishop of the English, which he 
obtained at the hands of Virgilius, Archbishop of 
Arles (November 1G, 597). He sent news of his 
success to Home, asking for additional men and 
supplies, which were promptly sent, together with 
the distinction of the archiepiscopal pall for 
Augustine himself, and a commission empowering 
him not only to erect twelve suffragan sees in 
southern England, but to do the same in the north, 
and appoint any one he pleased as metropolitan 
over them at York. But in fact little solid 
advance was made outside Kent for a considerable 
time, since a conference between Augustine and 
representatives of the British Church broke down 
through prejudice and misapprehension on both 
sides ; and the apparent success which attended 
the missions in the kingdoms of Essex, Mercia, 
East Anglia, and Northumbria proved unsub- 
stantial, for even those of them which had been 
most unanimous in accepting the gospel relapsed 
into heathenism after the death of the convert 
kings. 

The recovery of these regions is due to the Celtic 
missionaries from their headquarters at Iona, an 
Irish colony, and notably to Aldan and his successor 
Finan. All northern and central England was 
evangelised by their agency, and also Essex, so 
that about two-thirds of the whole area of the 
country owes its Christianity to this source. The 
remainder is thus accounted for : East Anglia was 
converted by Felix, a priest from Bui gundy, whom 
Augustine then raised to the episcopate ; Wessex, 
by Birinus, an Italian, who obtained a mission from 
Pope Honoring, independently of St Augustine’s, in 
G34 ; and Sussex, the last part of England to 
receive the gospel, by Wilfrid, Bishop of York, 
then exiled from his own diocese (GS1-GS5), the 
Isle of Wight being actually the latest scene of 
conversion. _ No difficulty was raised by the Scoto- 
Celtic missionaries in accepting the primacy of 
Canterbury, and in fact the several missions were 
welded into a single church during the life of 
Theodore, seventh Archbishop of Canterbury, who 
sat from GG3 to G93. He it was who at the Synod 
of Hertford in 073 broke up the existing dioceses, 
each of which was conterminous with one of the 
Saxon kingdoms, into sixteen more manageable 
areas, all of them suffragan to Canterbury. In 735 
\ ork was made an archbishopric and metropolc of 
the northern part of the island, though with pre- 
cedence after Canterbury ; but this distinction was 
not given formal expression until 1093, when the 
title ‘Primate of All England’ was attached to 
the holder of the latter see. The Welsh Church 
remained separate for a much longer time than 
that of Northumbria. It is not till 875 that there 
is proof of the intervention of Canterbury within 
its limits, for which the lack of anv Welsh metro- 
politanate gave the occasion, ami not till 118S 


was the union with the Church of England fullv 
effected. 

Save for the sufferings inflicted during about a 
century by the piratical invasions of the pagan 
Danes, who treated the Saxon Christians much ns 
'the British Christians had been treated by the fore- 
fathers of those Saxons, the Anglo-Saxon Clnucli 
remained peaceful and undisturbed till the Norman 
Conquest, living a life of its own, having scarcely 
any intercourse or relations with the continental 
churches, and ministered to by au episcopate anil 
clergy with slender claims to learning, culture, or 
activity. 

The Conquest, albeit attended with much haul- 
ship and oppression of the subjugated nation, and 
with some extrusion of Saxon prelates the moment 
William felt himself firm on his new throne, proved 
almost an unmixed benefit to the church of the 
country. The Norman clergy, while no less devout 
than the most pious Saxons, were far their 
superiors in learning and intellectual gifts, and the 
men whom William intruded into the places of tho 
deprived Saxons, whether as bishops or abbots, 
were for the most part of high mark, in proof of 
which it will suffice to name Lanirnnc, Archbishop 
of Canterbury, Osmund, Bishop of Serum, and 
Anselm, Lanfranc’s successor, though his accession 
to the primacy was under William II. in 1093. 
The great Norman nobles as a rule exercised their 
patronage with similar discernment ; they founded 
abbeys and churches, cathedral and parochial, 
larger and statelier than had been Known in 
England ; they invited over monks from the most 
celebrated foreign monasteries to occupy the new 
foundations, and they brought the English Church, 
after several centuries of virtual isolation, again 
into touch with the rest of Latin Christendom. 
One factor in this last change, however, had results 
which no one could then forecast, for it was the Con- 
queror himself who availed himself of the oppor- 
tunity given by the abortive Saxon revolt of 1009 
to depose the Saxon primate Stigand. For tiffs 
purpose lie invoked the assistance of the rope, 
who sent two cardinals ns legates. Under their 
presidency a synod was held at Winchester in 1070, 
wherein the deprivation of Stigand was effected, 
and the first precedent established for the internal 
jurisdiction of the papal authority in Englnnd. 
When William’s own strong personality was re- 
moved, difficulties at once arose front tins cair-o, 
ns in the disputes concerning the investiture of 
bishops between William II. and Henry L on the 
temporal side, and St Anselm upon the ecclesiastical 
part, which ended in a compromise whereby the 
King abandoned the claim to invest bishops by the 
delivery of the pastoral staff and the episcopal ring, 
and tiie church agreed not to treat the act of 
homage on the part of a bishop-elect ns disqualify- 
ing him for consecration. This was a practical 
victory for the civil power, and tho beginning of 
that mode of its nominating English bishops by 
uniting a letter-missive in favour of a sneemeu 
person to the conge tVilirc, or license for election, 
which still prevails. . 

Graver troubles arose when Henry II. cmlcavourc'J 
to abolish the privilege of clergy, which exempt™ 
all members of t lie clerical body from the jurr- 
diction of the civil courts, even for the inn-t serious 
offences against the laws. He availed himself of a 
vacancy in the see of Canterbury to nominate la- 
chancel lor, Thomas Beeket, to the primacy, »n t>"' 
expectation that he would assist in bringing about 
tins desired change. At first tho new mehbiMiop 
gave some support to the plan, lmt at the Gruncri 
of Clarendon, where the new laws were rynootfaiji 
voted, he refused to validate the acts of the council 
by affixing his official seal to them, to tlm gren 
anger of Henry, who was present, nnd who irona- 
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diately took action which drove Becket into exile 
for six years. On his return to England, he excom- 
municated the Archbishop of York, the Bishop of 
London, and the' Bishop of Salisbury for usurping 
his functions during his absence, and they at once 
proceeded to Normandy to complain of him to the 
king. The hasty words which the news drew from 
him were caught up by four knights of the court, 
who hurried over to England, and murdered the 
archbishop in his own cathedral. . The crime 

S roved fatal to the proposed measures, which 
[enry was compelled to abandon; and though 
some limitation of the privilege of clergy took 
place in the reign of Edward III. , and again in that 
of Henry VII., it was not till the Reformation 
statutes of 1536 and 1541 that it was finally 
abolished. 

The Papacy was even more successful in the 
reign of John than in that of his father. The pope 
then was Innocent III., one of the ablest and most 
ambitious of the Roman pontiffs, who set aside a 
disputed election to the see of Canterbury, and 
appointed Cardinal Stephen Langton instead of 
either claimant. The king refused to accept the 
nomination of Langton, and the pope at once put 
the kingdom under an interdict, which involved 
the cessation of the offices of religion throughout 
the countiy. But as John proceeded to retaliate 
by acts of violence against the clergy, a sentence 
of exconilnunieation was fulminated against him- 
self, quickly followed by one of deposition, whereby 
his subjects were released from their allegiance, 
and the kingdom was granted to Philip, king of 
France, who was enjoined to invade England with 
an army. Although John .called out a military 
force to resist the threatened invasion, he was 
afraid to trust himself to his alienated subjects, 
and made secret terms with Pandulf, the papal 
legate at the French court f in accordance with 
which John signed a deed of resignation of his 
insular dominions into the hands of the pope, to 
be held from him as his feudal' vassal on payment 
of a thousand marks yearly, and actually executed 
this undertaking in the church of the Templars at 
Ewell, near Dover, in 1213, kneeling before the 


seated legate, laying the crown at lus feet, and 
taking the oath of homage to the pope as bis lord 
paramount. The exiled prelates hereupon returned, 
and Cardinal Langton gave absolution to the king. 
But although Langton was thus forced upon the 
country by external influence, he at once identified 
himself with the popular party, headed the con- 
federacy of the barons formed to extort reforms 
from John, disregarded the pope’s attempt to pro- 
tect' his vassal, and compelled the signature of 
the Great Charter at Runnymede in 1215, refusing 
to publish the hull with which Innocent III. 
attempted, to quash it. Nevertheless, the vassal- 
age of the kingdom was not suffered to remain a 
mere dead letter of titular dependence on the 
Papacy ; it continued as a very potent fact during 
the long reign of Henry III., when the church 
patronage was almost monopolised by the popes, 
in virtue of ‘ mandates’ and 1 provisions,’ and exer- 
cised chiefly in favour of Italians ; while the 
revenues drawn to Romo from England, as vouched 
by a complaint lodged at the Council of Lyons in 
1274, largely exceeded those of the crown. This 
policy, which at once affected the people generally 
m their religious relations throughout the parishes 
all over England, and the state in its corporate 
character, did much to beget a temper of revolt 
against the Roman claims, as those of an alien 
and even hostile power, and had much to do with 
the spread of Lollardism at a somewhat later 
period, and even with the permanent success of 
the Reformation. 


There was, however, an event of a very different 


kind which also marked the 13th century : the 
introduction of the new institute of friars, then 
but lately founded by Francis of Assisi and Dominic 
Guzman on a basis differing in several important 
particulars from the older monasticism which had 
played so great a part in church history. The 
Dominicans, or Friars-preachers, reached England 
about 1219, the Franciscans about 1224, being soon 
followed by the Carmelites and Augustinians. For 
a time they worked as marked a revival as they 
had already brought about in religion on the Con- 
tinent, and the Franciscans became in addition 
famous for their learning, not only furnishing the 
ablest teacher's to the universities, but producing 
men of such exceptional eminence as Roger Bacon, 
Duns Scotus, and William of Ockham. For a 
time the influence of the friars was wholly health- 
ful and stimulating, hut the very popularity which 
they enjoyed crowded their ranks with unworthy 
members, and the greed which they soon evinced, 
as well as the anti-national attitude they assumed 
in consequence of their exemption from local juris- 
diction, as holding directly from the pope, so that 
they viewed themselves as his liege-men and acted 
as papal garrisons in England, marred the fair 
promise of their advent, and made them additional 
factors in the gr owing alienation from Rome. This 
change of attitude towards the friars appears as 
early as the episcopate of Robert Grosseteste, 
Bishop of Lincoln (1235-53), who had been one 
of the first to welcome their arrival, but became 
their steady opponent towards the close of his life, 
as he also was of the papal usurpation of English 
church patronage. 

Edward I. renounced that fealty to the Papacy 
which his father and grandfather had accepted, 
besides checking the transfer of land by the 
Statute of Mortmain in 1279 ; and his own grand- 
son, Edward III., carried resistance much further — 
in 1350, by the Statute of Provisors, which put an 
end to the pope’s encroachments on the rights of 
patrons ; in 1353, by forbidding appeals to Rome 
under pain of outlawiy; in 1367, by refusing to 
continue payment of the tribute with which John 
had saddled the kingdom ; and in 1374-75, by an 
inquiry into the number and value of the benefices 
occupied by aliens, succeeded by an embassy to 
the pope to complain of the abuses. One mem- 
ber of that embassy, John Wyclif, Master of 
Balliol, Oxford, had a powerful, if temporary, 
influence in fostering opinions adverse to the 
current system, and the popularity of his transla- 
tion of the Bible contributed much to the same 
end. His teaching, though officially condemned 
both by the university and the church, found many 
supporters both amongst the educated and the 
masses, and probably helped the enactment of the 
Statute of Premunire in 1383, as it certainly did 
the spread of Lollardism after his death in 13S4. 
Active measures were taken for its repression 
under Richard II. and Henry IV., and the first 
execution by burning for heresy in England w.os 
that of William Sawtre, a London rector, in 1401. 
He was the earliest of many victims (including .Sir 
John Oldcastle, Lord Cobham) during a persecu- 
tion which lasted with little intermission till the 
outbreak of the Wars of the Roses; but mean- 
time the reaction against Rome was holding its 
course both in church and state, and was much in- 
creased by the high-handed action of Pope Martin 
V., who endeavoured to revive the abuses which 
successive kings and parliaments had abated or 
removed. 

Some recovery of Roman influence, however, took 
place in the weak reign of Henry VI., and Cardinal 
Kemp, Archbishop of Canterbury, was not only 
nominated hv the pope to the primacy, but avowedly 
governed the church as papal legate ; a policy 
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wherein he was followed hy his successors Cardinals 
Bonchier and Morton, under the last of whom 
(1487-1501) the long straggle of the nation against 
papal encroachments seemed to end in final defeat, 
and in the reduction of England to a mere appan- 
age of Rome. With the accession of William 
Warham, a patron of learning, to the primacy in 
1502, some abatement of this subjection becomes 
visible ; but the time for a far wider and deeper 
revolt was near at hand, seeing that the Lutheran 
movement, destined to influence the whole Western 
Church, took .place during Warham’s primacy, 
and rapidly affected even those who were most 
opposed to its principles. In particular, the wide- 
spread anger it aroused against practical abuses 
strengthened the hands of Cardinal Wolsey in 
undertaking the reform of the monastic houses in 
England, by purging the greater monasteries of 
their scandals, and suppressing small and useless 
foundations, drafting tlieir inmates into the larger 
societies, and applying their revenues to educa- 
tional purposes. But rougher hands were to carry' 
on the work in a very different fashion from his 
temperate measures. The failure of Henry VIII. 
in obtaining a divorce at the pope’s hands from his 
queen, Catharine of Aragon, since her nephew, 
the Emperor Charles V., was too powerful to be 
thus braved, led to his determination to break 
with Rome ; and though Wolsey declined to assist 
his plans, and was disgraced in consequence, yet 
in Thomas Cranmer, whom, on Warham’s death 
in 1532, he raised to the primacy, he found a ready 
instrument for his purpose. Cranmer declared the 
marriage with Catharine void, and the king’s private 
marriage to Anne Boleyn valid ; while Henry re- 
torted upon the pope’s verdict of 1534 against this 
union by hastening on the proceedings of the famous 
‘ Reformation Parliament,’ which continued from 
1329 to 1530. Herein papal licenses and bulls were 
prohibited, the king's ecclesiastical supremacy 
declared the law of the land, and its impugnment 
punishable with death ; the submission of the clergy, 
compelling them to accept a revision of the canons 
by a royal commission and to assemble in their con- 
vocations only when summoned by the king’s writ, 
was extorted ; the payment of annates to Rome 
was forbidden; and the statute in ‘Restraint of 
Appeals,’ terminating all ecclesiastical suits within 
the kingdom by prohibiting the carriage of any 
suit before the pope, was enacted. 

These changes seem to have been received, not 
only without resistance, but with real approval, 
even by the clergy as a whole; and, except for the 
breach with Rome, little alteration was made in 
the ordinary routine of church teaching and dis- 
cipline, though some slight advance was made in 
the reforming direction by the issue of the Ten 
Articles in 1530 and the Institution of a Christian 
Man, or The Bishops' Booh, in 1537, recast and 
re-issued in 1542 as the Necessary / Erudition of a 
Christian Man, or The King's Booh. A greater 
practical change was earned out by the wholesale 
spoliation and suppression of the monasteries, 
mainly by the agency of Thomas Cromwell between 
1530 and 1539, and the devolution of their great 
revenues, including the impropriated tithes of 
parish churches, into the hands of the king and 
the secular landlords. The Act of the Six Articles 
in 1539 was aimed at the more advanced Reformers, 
and made several of their favourite tenets heresy 
at statute law, so that it was no longer possible 
for the accused to save his life by abjuration, as 
it had been under the previous system. Some 
modification of its severity was made in 1543 and 
in 1544, and the beginnings of vernacular services 
appear in the publication of the Litany in English, 
in addition to an earlier permission for the private 
use of the Psalter, Creed, Lord's Prayer, ami Hail 


Mary. Such was the posture of affaire at the 
death of Henry Till, in 1547. 

Under the child-king Edward VI., the reforming 
movement was pushed on much more rapidly, and 
is sharply divisible into two distinct periods : an 
earlier one, whose landmarks are the Order of 
Communion of 1548, and the First Book of Common 
Prayer in 1549, both of them the work of the native 
clergy, and drafted on mainly conservative lines; 
and a later one, when the inlluence of the foreign 
Reformers domiciled in England, and notably Bucer 
and Peter Martyr, became dominant with the king’s 
advisers, and resulted in the destruction of the 
altars of the churches in 1550, the issue of the 
Second Prayer-book in 1552, by royal and parlia- 
mentary authority only, and without the assent of 
the church, and the compilation of the Forty-two 
Articles, the first draft of the present Thirty-nine, 
in 1553. So much wanton havoc had been wrought 
under colour of reformation- in the closing years of 
Edward’s short reign that Mary’s 'accession was 
received without alarm, and even with welcome, 
and that by the clergy no less than by the laity, 
with the' exception of those who felt themselves 
imperilled. But though she immediately set herself 
to undo all the work of the preceding quarter of a 
century, aided by her husband Philip II. and her 
kinsman Cardinal Pole, so that she was enabled 
with the assent of parliament to bring the chinch 
and nation back into the relations with the see of 
Rome which had prevailed up to 1529, yet her im- 
politic cruelties and the fierce persecution of which 
Cranmer, Ridley, Latimer, and Hooper were the 
most conspicuous victims, alienated the national 
sympathies from her, and led to a fresh reaction, 
which at once took shape under her successor 
Elizabeth. In 1559 the Act of Uniformity re- 
establishing the Common Prayer-book, and also a 
statute reviving the royal supremacy, were enacted; 
the Thirty-nine Articles were published in 1303, 
and the Church of England placed in a position 
midway between the attitudes in the two periods 
of Edward VI. ’s reign already referred to. The 
Marian bishops, who refused to accept the changes, 
were deprived, but not otherwise harshly treated, 
and only 1S9 of the whole clerical body, inclusive 
of these fourteen prelates and six abbots, out of a 
total of 9400, declined to conform ; while there was 
no separatist Roman Catholic body in England till 
after Pius V. issued his Bull of Excommunication 
against Elizabeth in 1570, nor were they' organised 
in anywise till 1598. See AiiCiirniEST. 

The Puritan section in the country, however, 
was far from content with the amount of reform 
achieved, and quickly camo into collision with the 
aut horities in church "and state, mainly' upon minor 
details of ceremonial. The first secession on these 
grounds took place in 1563, and was generally con- 
demned by flip leading foreign Reformers; but never- 
theless Puritan principles spread very fast, amt 
became powerful in parliament, though not sum- 
ciently so to prevent the enactment of a severely 
repressive statute in 1593, when the Puritans own 
violence and intractability had provoked a reaction 
against them, and they remained quiescent dunng 
the remainder of Elizabeth’s reign. They revived in 
activity under James I., and had high hopes of suc- 
cess; but the Hampton Court Conference, wherein 
an attempt was made to arrive at an amicable 
understanding between them and the church, proven 
abortive ; and while tlieir disciplinary proposal 
were checkmated by the Canons of 1001, t heir 
doctrinal aspirations were even more effectual j 
and pennanentlv defeated by the rise of the Anglo- 
Catholic school’ of theology, which exchanged 
destrnctivc and innovating temper which m 
inevitably prevailed during the crisis of the Re* ' 
malion, when the removal of abuses was the mu 
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object, for a constructive and conservative one, 
making constant appeal to the standards of the 
ancient undivided church, and being especially 
opposed to the tenets of Calvinism and Zwing- 
lianism. But the king’s feebleness of nature made 
him ill able to guide the country at such a tune, 
and his political blunders brought about an alliance 
between the Puritans and the patriot party, who 
were aggrieved by many acts of misgovcrnment. 
The authorities of the Church of England, 
contrariwise, both under James and his successor 
Charles I., lent themselves to the' support of 
absolutist views, and thus incurred much odium, 
which was considerably increased by the dissatis- 
faction aroused by the action of Archbishop Laud, 
whose good intentions were not accompanied with 
practical discretion, but were marked with much 
high-handed intolerance. The reaction was swift 
and violent : the Westminster Assembly of Divines 
met in 1643, and adopted from Scotland the Solemn 
League and Covenant, one detail of which is the 
total abolition of prelacy, and which parliament 
made binding on all persons in England over 
the .age of eighteen ; in 1645 the Book of Common 
Prayer was forbidden under severe penalties, and 
tbe Directory of Public Worship substituted for 
it; in - the same year Archbishop Laud was 
brought to the block, and the Church of England, 
as a body holding a recognised national position 
and free to exercise its functions, disappeared 
from view for the fifteen following years. The 
restoration of Charles II. in 1660 was attended by 
the return of the exiled clergy and the reinstate- 
ment of the church, while tbe Savoy Conference in 
1661 decided the issue as to the general aspect of 
the revived communion in favour of the High 
Church or Anglo-Catholic view, by revising the 
Prayer-book in its present form, which was enforced 
by an Act of Uniformity in 1662, a measure 
followed by the resignation of a number of the 
ministers admitted to benefices under the Common- 
wealth, estimated variously at from 800 to 2000. 
This was virtually the last settlement of ecclesi- 
astical affairs in England by the joint action of 
church and state, and the many events which have 
since occurred to condition them have not materi- 
ally altered its broad features. The illegal exercise 
by James II. of a dispensing power in issuing the 
‘ Declaration of Indulgence,’ which, though osten- 
sibly meant for the relief of all Nonconformists, 
was designed to cover the -legalisation of Roman 
Catholicism, and the trial of the seven bishops 
who refused to give it circulation in their dioceses, 
directly caused James’s deposition, and resulted 
hurtfully in some respects for the church. 

For the Non j uring schism under William III. 
deprived the church of many pious and some able 
men whom it could ill spare, and contributed some- 
thing to the gradual cooling of zeal and the laxity of 
doctrine which marked the Hanoverian period and 
were furthered by the influence of such prelates 
as Hoadly and White Kennett. But socially the 
Church of England touched its highest point of 
influence just before the season of decay. At 
the close of Queen Anne’s reign it appeared to be 
strong and successful everywhere, and there was 
practically no competitor in the field, as both Roman 
Catholics and Nonconformists were few and power- 
less. But with the silencing of Convocation under 
George I. in 1717 (made feasible by its impolitic 
surrender in 1664 of the right of the clergy to 
vote all taxes payable by them), and the steady 
encouragement given to the ultra-Broad Church 
section of the clergy, a blight came upon the 
church, and it rather vegetated than actively lived 
thenceforward till nearly the close of the ISth 
century ; for the Methodist movement, begun by 
John and Charles Wesley in 1727 on the footing of 


a guild within the church, and given formal shape 
in 1740, began to assume the status of an external 
sect in 1760, and soon afterwards became the active 
rival of the church. The Evangelical revival towards 
the close of the century owed much of its success 
to the alarm caused by the French Revolution, 
since the adoption of freethinking opinions in 
England was thought likely to lead to results 
similar to those of the Terror ; but though it did 
much for individual piety, the notion of working 
in and for the church at large, or as a national 
institution, does not seem to have so much as 
crossed the minds of its leaders, and it. did thus 
nothing whatever to promote any corporate reforms, 
though achieving much in raising the standard of 
clerical devoutness. 

It was reserved for the factor variously known as 
the Oxford or Tractarian movement, or by its 
advocates as the 'Catholic Revival,’ to make this 
omission good, and to Stimulate the energies of the 
whole Anglican communion. The movement itself 
was immediately occasioned by a statute enacted in 
1833 suppressing ten bishoprics in the Church of 
Ireland, which at once prompted the question, ‘If 
the like policy should at any time prevail in 
England also, and lead to the. overthrow of the 
church as an establishment, what would it have to 
fall back upon for its very existence as a corporate 
body?’ The answer to this question was given in 
the ‘ Tracts for the Times,’ issued from Oxford at 
intervals during 1833-41, and chiefly written by 
Newman, Keble, Pusey, Isaac Williams, and 
Richard Hurrell Froude. They at once excited 
active controversy, seeing that they not only 
traversed the Low and Broad Church positions, but 
also that of the contemporary Higli Church school 
itself, which was content to acquiesce in a theology 
bearing clear marks of 18th-century influence, and 
differing materially from that of the great Stuart 
divines, which the Tract-writers aimed at reviving. 
Although at first the line adopted by the school as 
a whole may be roughly described as a via media 
between Romim Catholicism and Reformation 
doctrines, although at first the former system was 
freely criticised, yet two great waves of secession to 
the Roman Church, in 1845 and 1850, the earlier 
occasioned by the condemnation of Tract XC., 
written by Dr Newman, and the latter by the 
Gorham Judgment, drew considerable numbers of 
its more distinguished members with them, and not 
only weakened it seriously at the time, but seemed 
to justify all the adverse criticism it had met, and 
to discredit it altogether. Nevertheless, it stood 
the shock firmly, and proceeded on the lines origin- 
ally sketched out, and that with such en ergy and 
success as to entirely change the face of the 
Anglican Church during the succeeding half- 
century. The great development of church build- 
ing and restoration, tbe revivals of convocation and 
of sisterhood life, the creation of a copious and 
learned ecclesiastical literature, the impetus given 
to the foundation of colonial and missionary 
dioceses and to the increase of the home sees, at 
first merely suffragan, but later as separate 
dioceses, tbe introduction of a higher standard of 
clerical life and work, and the embellishment of 
public worship, are the chief results of its labours ; 
and what might have been less anticipated from its 
origin, it has shown itself not less ready in adapting 
agencies of nonconformist birth and usage to the 
purposes of the church. That it has in fact been 
the determining factor in these respects, and has 
rather drawn the remaining schools into the current 
than been anticipated or aided by them, is vouched 
by the date, not less than by the character, of the 
reforms, since they do not begin to be manifest, 
even in germ, till the Oxford movement became 
powerful, and was translated from theory into 
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practice. As regards the alleged tendency towards 
Kom an Catholicism, that must he judged not by 
the degree in which the school is in sympathy with 
Roman Catholics rather than with Protestants on 
certain issues, nor yet by countin" up individual 
secessions in that direction, but by the broader 
inquiry into the growth of the Roman Church in 
England since the Oxford movement has affected 
the condition of religion in the country. And the 
fact is, as attested alike by the marriage returns 
(especially trustworthy in the case of Roman 
Catholics, because of their strict discipline in this 
matter) and by. the calculations made by the 
Roman Catholic authorities themselves, they do 
not increase at the same rate as the nation at 
large, and constitute, despite their threefold sources 
of increase — births, immigrants, and conversions— a 
'slowly but steadily diminishing factor in its ratio 
to the population, and chiefly dependent, even so, 
upon the Irish element to maintain its numbers. 

In marked contrast with the torpor of the last 
century and the earlier years of the present one, 
the history of the Church of England for fifty yearn 
past has been as crowded with events profoundly 
affecting' it as any corresponding period of time dur- 
ing the Reformation era ; with this notable differ- 
ence, the absence of the Erastian character which 
the direct intervention of the crown and the civil 
power in general gave then to the aspect of ecclesi- 
astical affairs. In the modem revival of the Church 
of England the court has had neither share nor 
sympathy, there has been rather more opposition 
tlian aid from parliament, owing to the temper of 
the large nonconformist element in the House of 
Commons, and the legal tribunals have been 
actively hostile ; but no serious check or delay has 
been interposed to the movement by any or all of 
these adverse influences. It is possibfe to name only 
the most salient events of the half-century in 
the briefest fashion to complete this historical out- 
line. The beginning of Queen Victoria’s reign was 
marked by the enactment of the Pluralities and 
Non-residence Act in 1S3S, and of the Church Dis- 
cipline Act in 1840. The development of the 
colonial episcopate ( which, though initiated in 1787, 
had increased to no more than five sees down to 
1836) began in 1841, and was steadily rapid in 
operation. The Gorham case, decided against the 
ruling of the Court of Arches by the Judicial Com- 
mittee of Privy-council, synchronised with the 
establishment of a Roman Catholic hierarchy in 
England by Pius IX. in 1850, professedly as a 
restoration of the pre-Rcfonnation episcopate*. Con- 
vocation was revived in 1853, through the action of 
Lord Aberdeen, then premier, and has met regularly 
ever since. In I860 Essays and Reviews was pub- 
lished, and was soon followed by kindred but 
bolder writings of Dr Colens o, Bishop of Natal; 
and though both the Essa>/s and the bishop were 
condemned by the ecclesiastical authorities, these 
sentences were reversed, the former in 1864, the 
latter in 1865, by the Judicial Committee ; against 
which findings strong protests were made (in the 
case of Essays and Reviews by 11,000 clergymen), 
and the Convocation of Canterbury affirmed svnodi- 
cally the contrary condemnations. The Church 
Congresses, which have done so much to make 
the outer public familiar with the working of the 
English Church, began in 1 SGI ; the Pan- Anglican 
Conferences, equally powerful in welding together 
the separated parts of the vast Anglican com- 
munion, in 1S67. Contrasting with the license 
allowed to the Low and Broad Church schools by 
the Privy. council decisions, the judgment in the 
suit, of Liddell v. 11 esterton ( 1S57) was largely, and 
those in the suits of Martin v. Maekonochic (*1860), 
Hcbbert r. Pnrchns (1871 ), ami Clifton v. Ridsdale 
(1877), were entirely, hostile to the High Church liti- 


gants, condemning various ceremonial adjuncts of 
public worship which they held to be permitted or 
enjoined by the formularies. But these findings 
have been so riddled with destructive criticism ln- 
eminent jurists and other experts as miscarria''es 
of justice that they have never commanded respect 
or obedience, nor has the imprisonment of some of 
the clergymen affected been found to deter others 
from pursuing the same course. Indeed, the failure 
of the suit of Sheppard v. Bennett ( 1S72), instituted 
for the purpose of excluding the tenets supposed 
to underlie the condemned ceremonial usages from 
toleration within the Church of England, deprived 
them of the only plausible defence which could he 
set up for them, that of the ultimate inconsistency 
of those usages with the dogmatic standards of the 
church. The restoration of the long dormant class 
of suffragan bishops took place in 1870, and they 
now form a considerable factor in the home episco- 
pate ; while the increase in the number of English 
dioceses, originating with the foundation of the sees 
of Manchester and Ripon in 1836, was promoted by 
the passage of a bill for that purpose in 1878, 
which has been acted on by the erection of the 
sees of Liverpool, Newcastle, St Albans, South- 
well, Truro, and Wakefield. 

The polity of the Church of England is episco- 
pal, and the area is territorially distributed into 
two provinces, Canterbury and York, each pre- 
sided over by an archbishop, having severally 
twenty -three and nine dioceses subject to their 
jurisdiction, in several of which there are suffragan 
bishops acting, making the number of employed 
bishops about forty. There are about 13,500 bene- 
fices, and the whole body of the clergy, inclusive of 
those unemployed, is estimated at 23,000.members. 
The gross income of the church from all sources 
is roughly estimated at about .£7,250,000, ami 
the church accommodation at 6,250,000 sittings. 
The colonial dioceses and missionary jurisdictions 
in connection with the English Church arc 65 in 
number, with about 80 bishops and 3400 clergy- 
men ; and of the allied sister or daughter churches, 
that in Scotland lias 7 bishops and 206 clergy- 
men ; that of Ireland, 2 archbishops, 11 bishops, 
and 1773 clergymen ; that in tlie United States, 
71 bishops, anti about 3300 clergymen ; making, 
exclusive of retired bishops, a gross total of 211 
bishops and 33,000 clergymen. The Church of 
England claims that its bishops are the legitimate 
and canonical successors of the pre-Reformation 
hierarchy, and has carefully fenced the episcopal 
office with safeguards to insure its regular continu- 
ance. But Roman Catholic controversialists allege 
that there was a complete solution of continuity at 
the accession of Elizabeth, when Matthew Parker 
was appointed Archbishop of Canterbury in 
room of the recently deceased Cardinal Pole. > et 
not only lias the regularity of the English succes- 
sion been acknowledged by such eminent autho- 
rities as Bossuet in the past and Dellinger in the 
present day, hut there is decisive proof that the 
objections now alleged are merely factitious after- 
thoughts. The question of the necessity of papal 
continuation to validate the status of bishops was 
debated in the Council of Trent, November .it), 
1562, and objections were adduced against its obli- 
gation. But it was argued on the other Mile that 
to mlc against it would he dangerous, because the 
only argument adducible against the orders of tw 
English bishops was that they had not papal conn - 
niation, since they proved tlmt thcy had due cam 
election, mission, and consecration ; and the "'{I™ 
council accepted this view of the situation (Lei > 
Momnn. Cone. Trident, dcclxxi. ). , . 

The doctrinal standards of the Church of Lug 11 ) 
are primarily the Book of Common Prayer, wcl ' • 
ing the three Creeds therein: < u 


therein ; 
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secondly, the Thirty-nine Articles. The first four 
general councils are also part of her legal system, 
and there is a general appeal to Holy Scripture as 
interpreted by ‘ the Catholic Fathers and ancient 
bishops.’ She differs from the Roman Catholic 
Church by the rejection of the distinctively Roman 
tenets embodied in the modern articles of the Creed 
of Pope Pius IV., and from the Eastern Church in 
a less degree, and chiefly in respect of the invoca- 
tion of saints and the cultus of images, as not war- 
ranted either by Scripture or by the church of the 
first five centuries. On the other hand, she differs 
from the societies which have sprung up since the 
Reformation by requiring episcopal ordination for 
all her clerical members ; by the structure and tone 
of her Liturgy, which is simply a translated and 
pre-Reft 


abridged revision of the pre-Reformation Missal, 
Breviary, and other office-books ; and by her refusal 
to admit into her formularies any tenets which have 
hot the warrant of antiquity, whatever plausible 
arguments may be adduced for them from the letter 
of Scripture. She has always exercised strong 
attraction upon the educated classes, and has prob- 
ably a larger proportion of cultured laymen actively 
interested in and working for her than any other 
communion of the day, and in England she has also 
retained . the agricultural class. But the lower 
middle class and the town artisans have been less 
influenced by her, and, in fact, constitute the 
strength of English Nonconformity. The revival 
of the last fifty years has, however; begun to tell 
upon this class also, and nearly every large town 
can show congregations formed of such materials ; 
while the advance of the daughter-church in the 
United States is notably rapid and permanent. 

The most convenient books for the student to consult 
■ upon the history and position of the Church of England 
are Perry, Student’s English Church History (1878); 
Dixon, History of the Church of England from, the Aboli- 
tion of the Roman Jurisdiction (1877-85); Abbey and 
Overton, The English Church in the Eighteenth Century 
(1878); Sadler, Church Doctrine, Bible Truth (1872); 
Bishop Christopher Wordsworth, Thcophilus Anglieanus 
(1865); Curteis, Bampton Lectures on Dissent in its 
Relation to the Church of England (1872); Howard, 
The Church of England and other Religious Communions 
(1885); Moore,- Englishman’s Brief on Behalf of his 
Rational Church (S.P.C.K.); Bishop Forbes, Explanation 
of the Thirty-nine Articles (1878). 

England, New. See New England. 

English Channel. See Channel (English). 

English Harbour, a port of Antigua (q.v.). 

English Language. Periods.— Great as are 
the changes that separate the oldest English from 
the English of the present day, these changes are so 
gradual and so continuous that no definite lines can 
he drawn. But it is easy to discern three main 
stages of development : Old English (O.E.), Middle 
English (M.E.), and Modern English (Mn.E.), each 
subdivided into an early and a late period. There 
are besides two marked periods of transition be- 
tween the main periods. The chronology of these 
periods is approximately as follows : 

Early Old English (Alfred period) 700-000 

Late Old English (jElfric period) 000-1050 

First Transition (Layamon period) 1050-1150 

Early Middle English (Ancrcn Jtiicte period) ..1150-1300 

Late Middle English (Chancer period) 1300-1400 

Second Transition (Caxton period) 1400-1500 

Early Modern English (Shakespeare period) ..1500-1050 
Late Modern English 1050-1900 

Old ENGLISH. — Dialects. — There were four dia- 
lects of O.E. : (1) Northumbrian ( North.), extend- 
ing from the Humber to the Forth; (2) Mercian 
(Merc.), between Thames and Humber ; (3) Kentish 
(Kent.); (4) West Saxon (V.S.). North, and Merc, 
together constitute the Anglian, W.S. and Kent, 
the Southern group. 

Literature was first cultivated in the North, and 


the Angles were for a long time the dominant tribe. 
Hence Englisc ( ‘ Anglish ’ ) came to he the collective 
name for the whole group of dialects, and remained 
so after the supremacy had passed to the West 
Saxons, and W.S. became the official language of 
the whole English people. 

Vocabulary . — O.E. was, in the main, a homo- 
geneous language, forming new words at will by 
derivation and composition. Thus ‘scribes and 
Pharisees ’ were Englished as ‘ bookers and sunder- 
saints ’ ( boccras and sundorhalgan ). But it adopted 
many Latin words at different periods, some of 
which, such as strict, ‘street’ ( via strata ), it 
brought with it from its continental home on the 
other side of the German Ocean. Celtic loan-words, 
such as dry, ‘sorcerer,’ are very rare, because those 
Celts with whom the English came most in contact 
were almost completely Romanised. 

Spelling and Pronunciation . — On their conver- 
sion to Christianity the English adopted the Latin 
alphabet in its Celtic form — whence s = g, &c. — 
with the traditional Latin values of the letters as 
preserved by the Celts. They added to it from 
their national Runic alphabet the letters J> = th and 
p = to. 

The O.E. spelling was as phonetic as its defects 
would allow. There were no ‘silent’ letters. 
Double consonants, as in stinnc, ‘sun,’ were pro- 
nounced double, as in Italian ; c and o bad a close 
and an open sound — when open we write them f, p ; 
w iiad tne sound of our a in man ; y had its 
original sound of French u. In the diphthongs ca, 
co, the stress was on the first elements ; ic (origin- 
ally a diphthong) had the open sound of our i in 
•bit ; c had a 1 back ’ sound = k, and a ‘ front ’ one, 
which we write c, nearly that of our ch, as in ctld, 

‘ child ;’ c was always front in the combination sc. 
There was a corresponding distinction between g 
and g, as in geard, ‘court;’ gcong, Angl. gang, 
‘young’ (where it is a modification of original j ; 
compare German jung). Double g is written eg, as 
in peg, ‘edge.’ In ng the g was pronounced dis- 
tinctly, as in lang, ‘long.’ After a vowel, r, or l, 
g had the open sound of the q in German sagen, g 
that of our y m young: dagas, ‘days;’ sorg, ‘sorrow;’ 
dreg, ‘ day.’ Non-initial ( ‘ strong ’) h had the sound 
of Scotch ch in loch, as in dohtor, ‘ daughter ;’ f s, 
]> had the voiced sounds v, z, ah between vowels 
and elsewhere, as in ofer, ‘over.’ 

Phonology.— Original (Germanic) a appears in 
O.E. only before an original back vowel, as in 
dagas, and before nasals, as in nama, ‘name;’ lang. 
This latter a becomes p in Angl., as in npma. 
Before r and l consonant, a becomes ca, as in heard, 
‘hard;’ cold, ‘old.’ Angl. restores a before l, and 
lengthens it : did. In other cases a becomes cc, as 
in dreg ; e before r and consonant becomes co, as 
in corpc, ‘earth.’ There is an Ce which is common 
to all the dialects, as in sib, ‘sea,’ and one which is 
peculiar to W.S., becoming e in the other dialects, 
as in died, ‘deed,’ Angl. and Kent. did. In W. S. 
cc and ic are diphthongised into ca, ca, as in 
coaster, ‘city;’ gear, ‘year’ = non- W.S. caster, 
gcr. W.S. ic corresponds to i, c, f in the other 
dialects, as in bierhtu, ‘brightness;’ giefan, ‘rive;’ 
icldra, ‘ elder’ = Angl. birhtu, gefan, fldra. W.S. 
ic appears as c in the other dialects, as in lderan, 
‘hear’ = Angl. heran. In Late W.S. ic, ic become 
y, y, as in yldra, hymn. In Angl. ca, co become c 
before c, g', h, as in cc, ‘also;’ flegan, ‘fly;’ Itch, 
‘high’ = W.S. cac,fliogan, heah. In Late Kent, y, 
y become c, c, as in sewn, ‘sin’ = Early Kent, and 
common O.E. synn. 

Inflections. — O.E. has all the characteristics of an 
inflectional language. It has a threefold grammati- 
cal gender. Nouns have four cases — nominative, 
accusative, dative, and genitive. The acc. is the 
same as the nom. in all neuters and all plurals, and 
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in all ‘strong’ masculines, whose inflections are as 
follows : nom. dccg, dat. dcvgc, gen. dccgcs ; pi. nom. 
dagas, dat. dagtnn, gen. daga. Strong neuters 
differ from masculines only in taking it in the pi. 
nom., which is dropped after a long root-syllable, 
scip-u, ‘ships;’ lifts, ‘houses.’ The nom. sing, of 
strong feminines is the same as the neut. pi., 
cant, ‘care;’ swin ; the oblique cases taking -c 
(synne - acc., dat., gen., sing.), and the pi. nom. 
■a ( synna ). ‘ Weak ’ substantives inflect with n; 

nama, ohl. namctn ; pi. nom. naman, dat. namum, 
gen. namcnct. There are isolated irregularities, 
such as mann, ‘ man ;’ dat. sing, and pi. nom. 
mpm. 

Adjectives have a twofold declension, ‘strong’ 
and ‘ weak.’ The weak forms appear after the defi- 
nite article and similar demonstratives, god mann, 
‘ a good man ; ’ sc goda mann, ‘ the good man. ’ Tiie 
definite article, which is also used as a demonstra- 
tive = ‘that,’ ‘that one,’ has nom. masc. so, neut-. 
feet, fern. seo. The oblique cases and the plural 
begin with p, nom.pl. pa. The corresponding forms 
of ‘ this ’ are pcs, pis, peos, pus. 

The verbal forms are much simpler. The endings 
of a ‘strong’ verb, such as binaan, ‘bind,’ are as 
follows : indie, pres, binde, bindcst, bindep; pi. 
hindap; pret. band, bundc, hand; pi. bundon ; 
subj. pres. sing, binde, pi. bin den ; pret. bundc, pi. 
bunden ; inf. bindan; gerund to bindenne ; partic. 
pres, bindende, pret. gebunden. ‘Weak’ verbs, 
such as Inflan, ‘love; pret. Infode ; part. pret. 
gel uf od ; hicran, hierde, gchicrcd ; pencan, polite, 
gepobt, ‘ think,’ have nearly the same endings as 
the strong. 

Syntax. — In its syntax O.E. has all the char- 
acteristics of an inflectional language. In the use 
of cases, government of prepositions, use of the 
subjunctive, concord, &c., O.E. grammar is very 
similar to that of Latin. But the distinctions of 
tense in the verb are very imperfect. The present 
docs duty for the future, and the preterite for 
perfect and pluperfect. But we see the beginnings 
of periphrastic forms, such as wile cuman, is cumen, 
hwfdc gebunden, although with very vague mean- 
ings. The O.E. word-order closely resembles that 
of Modem German, the verb being put at the end 
in dependent sentences : hie gchicraon pact sc cyning 
ofslwgcn ictus, ‘ they heard that the king was killed. ’ 

Middle English.— In the M.E. period the 
effects of the earlier Scandinavian conquests became 
visible in the form of numerous loan-words, some 
confined to the northern dialects, others, such as 
bppe, ‘both’ (Ohl Icelandic bCipir), extending 
through all of them. 

Soon after the Norman Conquest in 1000, English 
ceased for some centuries to be the language of 
literature and the higher purposes of life, and on 
its revival— English was introduced into the courts 
of law in 1302 — retained only the homelier element 
of its original vocabulary, which was otherwise 
made up of French and Latin, the Latin words 
being generally Frenchified in pronunciation and 
often in spelling, even when taken directly from 
literary Latin. The French element itself was of 
various periods and dialects. Early Nonnan influ- 
ence soon gave way to that of other dialects, especi- 
ally Parisian French. 

Dialects. — The M.E. dialects are (1) Northern 
( — the older Northumbrian), including Lowland 
Scotch, which still called itself ‘English;’ (2) Mid- 
land ( = Mercian), subdivided into East and West 
Midland; (3) Kentish; (4) Southern. Although 
Southern answers to W.S. geographically, it is by 
no means its direct descendant, but shows strong 
marks of Mercian influence in the substitution 
of c from TV .S. &; as in did, &c., which is universal, 
and of Itiran from hfiran, which is very general in 
Southern. After the seat of government had been 


removed from Winchester to London, the position 
of the latter on the borders of the two dialects led 
to a further mixture of Southern and Midland 
forms. Midland, being intermediate between the 
now mutually unintelligible Southern and Northern 
dialects, came to he the means of communication 
between them ; and the history of the London 
dialect — which is now the history of standard Eng- 
lish — becomes henceforth a record of increasing 
Midland influence. It must be noted that North” 
em, and, to a less extent, Midland, arc ahead of 
Southern in their development ; so much so, indeed, 
that 14th-century Northern is grammatically on a 
level with Early Mn.E. 

Spelling and Pronunciation.— The most immedi- 
ate result of the Conquest was the introduction of a 
French orthographic basis. O.E. y, y, whose sound 
was preserved in Southern, was expressed by the 
French u, as in sunne, ‘ sin;’ fur, ‘fire’ -- O.E. 
synn, fijr; u itself was then expressed by the 
French o, as in comcn, ‘come’ =: O.E. cuman. In 
Late M.E. ft was expressed by the Parisian on, as 
in hous — O.E. lifts ; y thus came to he the un- 
meaning variant of i that it now is; w was dis- 
carded in Late M.E., and so cc, c expressed the 
open as well as the closed vowel, as in see — O.E. 
sic ; p and 1 > were successively discarded in favour 
of w, th. Voiced / was written v, as in luvicn; c 
was written h before c and i, as in Icing ; c was 
expressed by the French ch — tsh, into whose sound 
it passed in Late M.E., as in child. Strong /i was 
in Late M.E. written gh, as in doghtcr. The differ- 
ence of form between the English 3 and the French 
g was utilised by assigning a to the stopped sound, 
as in god, ‘ good,’ gg to the old eg, as in egge, ‘ edge,’ 
which had nearly the sound of French ‘soft <j 
= dzh, and restricting 5 to the open sounds of gh, 
as in claves (later dawes) = O.E. dagas, and of our 
consonant y in sung, in Late M.E. expressed by y, 
as in Mn.E. 

Phonology. — The O.E. diphthongs became 
monophthongs in M.E. : ca was levelled under a:, 
which in Late M.E. became a, so that O.E .pcci, 
heard became pat, hard ; dead, ‘ dead,’ became ?/«(/, 
written deed, ded in Late M.E. ; corpc, dicop, ‘deep,’ 
became erpe, dip. In Northern and East Midland 
y, y became i, i, as in sinne, fir, Kent, keeping 
some, See. In Late M.E. a, e, 0 were generally 
lengthened before single consonants followed by 
a vowel, as in name, being kept short in mono- 
syllables, such as pat ; i and u were never length- 
ened, as in icriicn, ‘written;’ suite, ‘son’ = O.E. 
gewriten, sttnu ; c and 0 had already been broadened 
to 1 and p ; so ‘new-long’ c and f wore levelled 
under tc, as in even, mctc, ‘even, meat’ = O.E. 
fen, mtfe. O.E. d was ‘rounded’ into p in 
Southern and Kent, and in some Midland dialects, > 
as in ston (Northern stau) = O.E. stein, ‘stone; 
and new-long o was levelled under it in such words 
as over = O.E. ofer. O.E. i, e, &, ft, 0 were kept 
unchanged, as in win, Iccnc, Iceden (leden), Iff 
(lions), monc = O.E. win, ‘wine;’ cine, ‘bold; 
Kidan, ‘lead;’ hus; mbna, ‘moon.’ Diphthongs, 
whose second elements were written y, w in bate 
M.E., developed out of the weakening of O.E.jcnnd 
g. Examples arc: dai from O.E. da’g; wci, way, 
from weg ; He, ie, ‘eye,’ from Angl. tpt ; dares 
through dazes from dagas; newe, ‘new,’ from Angl. 
nCowc (TVS. nil vc ) ; dpt, ‘dew,’ from diair;bm r t, 
‘bow,’ sb. from boga ; flvicen, ‘flow,’ hom Jloican ; 
spitlc, ‘soul,’ from sdwol. Other consonant changes 
are that of sc into sh, generally written sen, fl* 111 
fisch = O.E. flsc ; Scandinavian si; remaining un- 
changed, as in shin. Initial k became consonant J, 
as in sard, sung. O.E. hr, Id, hn became r, t, n, 
as in ring = O.E. bring; O.E. It w being general!} 
written if//, n= in what — O.E. hivact. . . 

Inflections. — The simplification of the O.E. inticc- 
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tional system in M.E. is mainly the result of 
phonetic changes, the most important of which are 
the levelling of all unaccented vowels under e, and 
of inflectional m under n, by which, for instance, 
the O.E. -an, -cn, -on, -uni were all levelled under 
-cn; n itself was then often dropped in the Southern 
dialects. The striving after clearness and symmetry 
led to further changes. Already in Early M.E. the 


led to further changes. Already in Early M.E. the 
masc. pi. ending -cs was extended to neuters, as in 
wordes by the side of word. The -cn of weak nouns 
( natnen ) was restricted to the pi., the nom. sing.- 
name being extended to the oblique cases of the 
sing. In the strong feminines the c of care was 
extended to O.E. synn, &c., making it into sinne, 
which was now invariable in the sing. like name, 
by whose analogy it then took -en in the pi. ( sinnen ). 
This paved the way for the loss of alt inflections 
except the "en. sing, -cs and the pi. endings -cs and 
-cn, which last unfortunately has only survived in 
isolated forms, such as oxen. 

The adjective inflections were simplified in the 
same way, till at last there remained nothing but 
the distinction between god man and the pi. gode 
men, definite pc gode man, pc gocle men. The definite 
article extended its p to the nom. sing. masc. and 
fern., which finally ran together into the indeclin- 
able pc ; pat was restricted to its demonstrative 
meaning, and extended to the masc. and fem. The 
neuter pis was extended in the same way. Its pi. 
pas was identified with the old pi. pd in its demon- 
strative sense, and so came to be the pi. of pat, a 
new pi pise, peso, being formed from pis. 

The M.E. verb retained the O.E. structure on the 
whole, but a large number of strong verbs assumed 
weak inflections. The chief changes are in the pi. 

pres. Southern keeps the old -ap {tec bindep), but 
Midland levels it under the -cn, -on of the subj. and 

pret. (wc binden), and Northern changes -c/> into -cs, 
which it often drops {bindcs, ice bind). This last 
form passed first into Midland, then into Modern 
English. 

Syntax. — The inevitable result of the loss of 
inflections was the loss of grammatical gender and 
concoi’d, and the introduction of a strict and logical 
word-order. Prepositions had to do the worn of 
cases, and the only remaining case, the genitive, 
was more and more restricted in its use. Altogether 
M.E. is grammatically on a level with modern 
Danish, which shows that there is no need to 
attribute its syntax to French influence. 

Modern English.— In the modern period, the 
predominance of the London dialect is confirmed, 
having been further strengthened by tbe introduc- 
tion of printing in 1477, which by degrees led to 
the adoption of a fixed orthography. 

The main distinction between M.E. and Early 
Mn.E. is the loss of final e, which made the 
adjective indeclinable, and broke down the gram- 
matical and metrical system of Chaucer’s language, 
and made a new departure necessary. The Mn.E. 
vocabulary becomes even more composite than 
before; not only new French words, but Dutch, 
Italian, and Spanish, are adopted ; Greek as well 
as Latin words are gradually popularised in ver- 
nacular prose, which, in the Early Mn.E. period, 
is clumsy and unidiomatie. 

Spelling . — The dropping of final c, together with 
the shortening of double consonants — by which the 
M.E. distinction between sunne, ‘sun,’ and suite, 
‘son,’ was done away with — led, after much con- 
fusion, to the practice of adding a final c to denote 
a long vowel, as in wine = M.E. win, and doubling 
a consonant to indicate a preceding short vowel, as 
in penny — M.E. peni. Through the influence of 
the spelling reformers, i and u were assigned to the 
vowel-soumls, j and v to the consonant-sounds, 
instead of being used at random ; and cc and oo 
were restricted to the close M.E. sounds, as in see, 


moon, the open sounds being expressed by ca, oa, 
c, o, as in sea, stone. . 

Phonology.— In Early Mn.E. the M.E. short 
vowels were kept unchanged, except that in the 
court pronunciation a, as in man, was fronted 
to its present sound; a in name underwent the 
same change, the resulting <7* being afterwards 
narrowed to the sound of the c in there ; 7 and ft, 
as in wine and' home, were diphthongised by degrees 
into something like the present sounds — min, nous. 
Close c and o, as in see and moon, were moved up 
into the vacant places, becoming ? and ft, the open 
sounds in sea and stone remaining unchanged. Of 
the diphthongs, at, as in day — under which ei, as 
in they, was often levelled — became mi, and then Cc; 
an, as in saw, was kept, and then became a very 
broad long o, nearly as in the present pronuncia- 
tion ; on and pu seem to have run together into 
ou or pu, as in plow, sold; In, as in dew, was kept ; 
eu, as in new, became yu with French it, and y 
in words of French origin, as in tunc, underwent 
the same change : nfni, tyun = M.E. ncicc, tun. 

Front gli, as in night, was kept in the earliest 
Mn.E., but was generally dropped with lengthen- 
ing of the preceding vowel, so that night passed 
through nit into noit. Back gh, as in laugh, was 
rounded into nearly the sound of wh, which towards 
the end of the Early Mn.E. period passed int of in 
many words; l developed an u before it in such 
words as fall (written also fault), folk, and was 
then dropped before another consonant, as in folk ; 
k and w were still pronounced in such words as 
know and write; r was kept before consonants, 
as in hard. 

In Late Mn.E. ce was lengthened before certain 
consonants, as in father, glass. Towards tbe end 
of tbe 18th century, this mm was broadened into 
its present sound aa; it, as in come, was unrounded 
into nearly its present sound, being afterwards re- 
rounded into it after lip-consonants, as in pull. 
The vowels in sect, stone , were narrowed into close 
c, o, the former passing into i in tbe 18th century ; 
yu in new became in, whence 18th-century jft ; hi 
passed through nh (voiceless n) into n; w was 
dropped before r, as in write. 

The present English sound-system is character- 
ised by its great obscuration of the vowels of un- 
accented syllables, most of which are reduced to 
o, as in national (pronounced nmshsnol, in Early 
Mn.E. n msjonml), or an obscure i, as in carriage 
(pronounced kwridzh); by its diphthongisation of 
nearly all long vowels, as in ncim, stoun = name, 
stone; by its broadening of long vowels before r, 
as in care, their, compared with came, they, r itself 
being weakened to a when not followed hv a vowel 
[kco, kcoring ), or dropped entirely, as in farther. 

The English dialects of Scotland and Ireland are 
no longer spoken in their puritj' by the educated. 
Scotch still preserves the pure close mouophthongic 
vowels in name, stone. Irish keeps up tire distinc- 
tion between sea and see. Both, as also most of 
the dialects in England, preserve consonantal r in 
hard, &c. But on the whole, standard English 
pronunciation is quite as conservative as that of 
the dialects : compare fall with Scotch fa’. Most 
of the dialects in England — as also the vulgar Lon- 
don dialect — drop the h, and its preservation is 
mainly due to the conservative tendencies of the 
educated London dialect. American English often 
sides with the dialects against the present standard 
English, and is developing many peculiarities of its 
own. It never drops the It. Australian English 
has, of course, diverged less, and its vulgar dialect 
is quite ‘ Cockney ’ in character. See Dialect, and 
Americanisms.* 

Structure of Living English. — The characteristics 
of a language should always he sought in its spoken 
form, for the literary, language is nothing lint a 
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mixture of living and dead colloquialisms ; even 
tlie most archaic literary forms, such as thou hast,' 
•were once colloquialisms. 

Living English is essentially an miinfjcctional 
language, having nothing in common with such 
a language as Latin. It has no conception of an 
accusative case, of the subjunctive mood, of gram- 
matical gender, or concord. It thus stands in a 
certain opposition to most of its European contem- 
poraries. 

The history of the loss of the older distinctions 
has been already traced. We now have to consider 
the processes of re-construction which have made 
English what it is— an isolating language with 
incipient agglutination. 

The main reconstructive agent in English — 
besides the extended use of prepositions and aux- 
iliaries, and a rigid word-order which we see in 
other modern languages — is stress or accent. One 
result of it is gradation, by which many words in 
common use appear in two forms, one emphatic, 
the other (with obscured vowel, or curtailed in 
some way) un emphatic, often with strong diver- 
gencies in. meaning and use. Such a word as have 
has, indeed, three gradations : ( 1 ) hcev with strong 
stress (you will have to do it) ; (2) hcev with weak 
stress (to have it done) ; (3) hov, ov, as an auxiliary 
(where have you been?). The unemphatic forms 
are often run together with the next word, as 
in ail not, aishaant = T will not, I shall not. Stress 
is also used to form attribute-groups, as in a good- 
natured man with stress on good, compared with 
he is good-natured with equal stress. So also in 
employer’s liability for injury bill, the strong stress 
on injury binds it with all the preceding words into 
one attribute-group. This enables the language 
to dispense with inflection and concord. 

The most archaic part of English grammar is 
the pronouns. Here we find the last remnauts of 
adjective-inflection and concord in the distinction 
between that, this and those, these. The distinction 
between nom. I and acc. me still survives in form, 
but not in spirit, for me appears as a nom. in it is 
me, and / is really not much more than a prefix to 
the verb. 

The most elaborate reconstructions are those which 
have built up the verb with a few auxiliaries — be, 
have, shall, will, do, go, &c. — aided by gradation 
and agglutination. The future is fully expressed, 
with subtle distinctions in the use of will, shall, 
go, &c. There is a peculiar distinction between 
‘definite’ and ‘indefinite’ tenses. Thus the definite 
he is writing a letter implies ‘ at the present moment,’ 
while he writes a letter excludes this, implying 
‘every day,’ ‘now and then,’ &c. Even' tense 
makes a distinction between an ‘ unemphatic ’ and 
an ‘emphatic’ form (I saw, I did see; aiv sijn, ni 
hcev sijn ), and has special forms to express negation 
(at sif, ai daunt si/), and interrogation (ai sij, duw 
ai sij). These distinctions cross one another in 
various ways (thus there is a negative interroga- 
tive emphatic form), giving in all eight ‘modes’ 
of the English verb. 

The extensive use of tiie gerund in -ing — which 
arose from, a blending of the old partic. pres, 
in -ende with the substantive ending -ting, -ing, 
as i n Icont ung, ‘act of learning’ — combining, as it 
does, the syntactical peculiarities of substantive 
and verb, gives great flexibility and conciseness 
to the English sentence, as in ‘I remember seeing 
him,’ ‘ he insisted on my staying the night.’ 

The comparative symmetry and simplicity of 
English grammar is strongly contrasted by' tbe 
imperfections of its vocabulary: (1) Allied ‘ideas 
are exprc.--ed by unconnected' words, sour mill; 
lactic acid ; (2) distinct ideas are expressed by the 
same sounds, bear (vb.), bear (animal), bare (adj.); 
(3) even where there is connection between the 


words, it is disguised by stress-shifting and sound- 
change : photograph, photography (foutegnef, foto- 
grafi) ; (4) the want of the power of creating 
new words on an English basis. These defects— 
aggravated by our unphonetic spelling— make tlic 
English vocabulary difficult of mastery both to 
uneducated natives and to foreigner's. 

SPECIMENS. 

1. Old English, from the Chronicle (Early TT.S. ). 

878. Her liiene bestrel se hgre on midne winter ofer 
twglftan nilit to cippan-hamme ; pnd geridon lYest-seaxna 
Jgnd gnd gesaton ; gnd micel fas folces ofer sS adrffifdon, 
gnd pres o)>rcs Jione mmstnn dml hie geridon gnd him 
to-gecierdon, buton ]>;Tm cyninge JElfrede : gnd he lytle 
werede unie]>ellce after wudum for gnd on mor-ftesten- 
jmm. 

Mercian Forms : hine . geseton . gecerdon . une)>ellce. 
Late W.S. Forms : hyne . and . land . operes . by, lit . 
gecyrdon . JiJm . uny]>ellce . mor-fmstenum. 

Translation . — Here (at this date) him-self stole the 
(Danish) army at mid winter after twelfth night to 
Chippenham ; and rode-over lYest-saxons’ land and 
settled (on it); and much of-tlie people over (the) sea 
drove, and of-tlie rest the greatest part they rode-over 
and to-themselves to-turned (subjected), except the 
king Alfred : and he with-little troop uneasily (with 
hardship) throughout woods went and in moor-fast- 
nesses. 

2. Early and Late Middle English (London Dialed). 

From the Proclamation of Henry III., 1258. — )Ve 
boaten alle ure treowe in }>e treowjie jwt hiio ns 
g;en ]>ret lieo stedefastlTclie liealden and swericn to 
healden and to werien Jig isetnesses J>ret biion imakede 
and boon to makien Jmry ]>an toforen-iseide lSdcs-mcn. 

Early JV.S . ; liiitaj) . ealle ure treowan . Jiicre treowj'e 
)>e . hie . iigon . to heahlenne . ]>!i gesgttnessa ]>e beo]> . 
Jurm toforan-gesmgdum riiides-mgnnum. 

Translation . — lYe bid all our faithful (ones) in the 
fidelity that they to-us owe that they stcdfastly keep and 
swear to keep and preserve the decrees that are made and 
are to make (be made) through the before-said councillors. 

From a Petition of 1386 [C = u]. — To the mggst ngble 
and worthiest lgrdes, mggst ryghtful and wisest cOmeillc, 
to owre lige lgrde the kyng cCmpleynen, if it lyke to you, 
the folk of tlie mercerye of London ns a mombre of the 
Same eitee of many wronges ydb ti> hem. 

3. Early Modern English. 

(To show the pronunciation ; the vowels generally ns in Italian . 
v = French n, a as in err.) 

Mutsh gan dbei praiz dhe trlz so strai(h)t and hoi, dhe 
sailing pain, dhe sfdar proud and taul, dhc^voin-prop 
elm, dhe poplar nevor droi, dhe bildor gk, sgl king ov 
forests aul, dhe aspin gud for stavz, dhe soipres fy unoral. 

4. Living English (London Dialed). 

oi wons hood on omjuwzing stgri ov taw ingglishmon, 
buw keim tu on in in som out o dho wei pleis, on stopt 
dhfor o fgtnoit widhout spijking to wononodlio. ot.diij 
end ov dhret toim o frensbmon koim, ond in won del htj 
meid frendz widli dho tuw ingglisiunon seprotb, ona 
introdjuwst dhom to wononodlio. 

BlBiJOCnAPHY. — Tlie following list includes only tho 5 o 
books which are directly useful, all that is nnhqttatt 
and has only an historical interest being excluded. Look 
specially useful to beginners and those who do not wis 
to go deep into the subject are marked *. tnfiw'lic 
dictionaries, &c. arc marked +. , . . 

General Guides. — J. Storm, EngUschc Dhdo.cgr, 
Anlcituny sum wiiscnschaftlichcn Stadium der engine t 
Sprachc (Heilbronn, 1881); * W. Victor, EtnfdhrMl w 
das Studium der cnglischcn Phil atopic mit ItOftstoa a . 
die Anfordcningcn iter Praxis (Heilbronn, 1888). 

Periodicals. — -f Transactions of the P/tiloleriieal ■ , '* , j , > 
London; fPnglisehe Studicn, ed. by la. Kolbing ( 1 
bronn, since 1876); f Anglia, cd. by It. 11 dicker (JJ* > 
since 1S77). , _ 

Old English. — * H. Sweet, An A nglo-Saron Prw'F> 
with grammar, notes, and glossary (3d ed., O. i 
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1885); H. Sweet, An Anglo-Saxon Header, in Prose 
and Verse, with grammar, notes, and glossary (4tli 
ed., Oxford, 18S4) ; H. Sweet, A Second Anglo-Saxon 
Header, Archaic and Dialectal (Oxford, 1887 ) ; E. 
Sievers, An Old-English Grammar, translated and 
edited by A. S, Cook (2d ed., Boston, U.S., 1887) ; F. A. 
March, A Comparative Grammar of the Anglo-Saxon 
Language (Lond. 1870), for syntax; II. Sweet, The 
Oldest English Texts, with introductions and a glossary 
(Lond., Early English Text Society, 1885); C. W. M. 
Grein, Bibliothek der angelsachsischen Poesie, texts and 
glossary (Gottingen, 1857-64), out of print; -j- T. FT. 
Toller, An Anglo-Saxon Dictionary, based on Professor 
Bosworth’s collections ( Oxford ), untrustworthy. 

Middle English . — * H. Sweet, First Middle English 
Primer ; extracts from the Ancren Eiwle and Ormulum, 
with grammar and glossary (Oxford, 18S4); *H. Sweet, 
Second Middle English Primer ; extracts from Chaucer, 
with grammar and glossary ( Oxford, 1886); Morris and 
Skeat, Specimens of Early English, with introduction, 
notes, and glossarial index ( Oxford, 1886 ), Part I. 1150- 
1300 ; Part II. 1298-1393 ; w. Skeat, Specimens of English 
Literature, 1394-1579, with introduction, notes, and glos- 
sarial index ( Oxford, 1886); E. Miitzner, AltcnglischeSprach- 
proben ; vol. i. Sprachproben ; + vol. ii. ‘Worterbuch (the 
best dictionary of M.E.) ; * Mayliew and Skeat, A Concise 
Dictionary of Middle English ( Oxford, 1888); F. H. Strat- 
mann, A Dictionary of the Old English Language (3d 
ed.; Krefeld, 1878) ; Supplement (Krefeld, 18S1); B. Ten 
Brink, Chaucer's Sprache und Yerskunst (Leip. 1884 ) ; E. 
Einenkel, Streifziige durch die mittelenglisclic Syntax 
untcr besandercr Bcriicksichtigung der Sgmache Chaucer’s 
(Munster, i. W. 18S7); L. Morsbacli, Ueber.den Ursprung 
cler neuenglischen Sprache (Heilbronn, 1888). 

Early Modern English. — E. A. Abbott, A Shakespearian 
Grammar (Lond. 1872); A. Schmidt, Shakespeare-Lexi- 
con (Berlin and Lond. 1886). 

Living English. — *H. Sweet, Elementarbuch des 
gesprochenen Englisch (2d ed., Oxford, 18S6). 

Scandinavian. — * H. Sweet, An Icelandic Primer, 
with grammar, notes, and glossary (Oxford, 1886); 
Cleasby and Vigfusson, Icelandic Dictionary (1874). 

Old French. — * H. Suohier, Aucassin und Nicolete, 
mit Paradigmen und Gl ossar (Paderbom, 1878) ; Bartsch, 
Chrcstomathie dc Vancien Frangais (1880). 

History of English. — F. Koch, Historische grammatik 
der englischen Sprache, Kassel (new ed.); E. Miitzner, 
Englische grammatik (3d ed., Berlin, 1882-85), for quota- 
tions and syntax : Eng. trans. 3 vols. 1874'; f J. A- H. 
Murray, A ncio English Dictionary, founded mainly on 
materials collected by the Philological Society, Oxford ; C. 
Bichardson, A nciv Dictionary of the English Language 
(Lond. 1844), for quotations; * Chambers’s Etymological 
Dictionary of the English Language (1889); * C. Annan- 
dale, A Concise English Dictionary, Literary, Scientific, 
Etymological, and Pronouncing (1886) ; IV. Skeat, Etymo- 
logical Dictionary of the English Language (2d ed., 
Oxford, 1884); * IV. Skeat, A Concise Etymological Dic- 
tionary (2d ed., Oxford, 1885); +A. J. Ellis, On Early 
English Pronunciation (Lond.); * H. Sweet, A History 
of English Sounds from the Earliest , Period, with full 
word-lists ( Oxford, 1SS8) ; Chambers's Cyclopaedia of Eng- 
lish Literature, a history of British Authors, with speci- 
mens of their writings (4th ed. 1885). 

English Literature is, in its largest sense, 
the nnncl of the English-speaking races, expressed 
in successive generations by the fittest representa- 
tives of each succeeding form of thought. All 
conflicts of opinion through which decisive action 
has been reached lie, with their opposing argu- 
ments and with the passions they excited, in the 
hooks that form the literature of a people ; these 
show for each nation, in strength and weakness, all 
tlie workings of the mind that shaped its history. 
Such a literature must express also the slow forward 
movement towards higher civilisation, coloured 
variously by the influences of race and climate, and 
brought home to us by fellow-feeling with the 
individualities of earnest men. 

Before the English came with power into Britain 
there was a Celtic population of the Gael arid of the 
Cymrv, each with a literature diffused chieflv by 
rhythmic recitation. Many traditions of later 


invention, with perhaps a few snatches of the 
oldest song, that passed with no great change from 
lip to lip of generations living m some secluded 
home among the hills, carry the mind hack to a 
Gaelic literature that gathered much about Fionn, 
Oisin, and a hattle of Gahlira, said to have heen 
fought in the year 284. In like manner we have 
traces of a Cymric literature, strongest in the time 
of hattle for home and ‘country against English 
invasion. Tribes of the Celts in Britain gathered 
their forces for a last firm stand, and were over- 
thrown at Cattraeth ; Aneurin’s poem, the Gododin, 
Which celebrates the chiefs who fell, tells us of 
this hattle. To the hattle of Cattraeth there has 
heen a date assigned, the year 570. If King Arthur 
ever lived, he lived in that 6th century, and shared 
its struggle. 

By the year 570 the settlements of English on 
our eastern and southern coasts had made sure 
their predominance. Various Low-German tribes 
from the other side of tire North Sea (see Eng- 
land) had heen finding- their way over to our 
eastern and southern coast for many years before 
the time of the six settlements which Bede de- 
scribed (449-547). Their original differences are 
still marked in our dialects, in differences of frame 
and feature, and even of character. In our litera- 
ture the traces of such difference are at first very 
distinct, and they have at no time heen altogether 
lost. 

At first the strength of English literature was in 
the north. Little wealth had been drawn from the 
meadow-land among the mountains of Scandinavia. 
Its seas could be fished only by men strong to 
brave the waves of the Atlantic. Outward nature 
was alive with wonders that quickened imagina- 
tion, and with necessities that called upon the 
energies of men. Wealth was only to he had by 
plunder, and a young Norseman counted for little 
among his neighbours until lie had brought home 
his first shipload from a viking expedition. Such 
energy of Northmen from the shores of Sweden, 
Norway, Jutland, who were not particular as to the 
nationality of any strong man who sailed with 
them, first gave its stamp of vigour to the north of 
England. They came, not Christians, and were 
here first brought under the influence of Celtic 
monks and priests, who were devoted to their 
missionary work, and among whom women were 
fellow-workers. The Celtic people of the north, 
yielding to the new-comers the fertile land, 
kept their flocks and herds upon the hills. Tlie 
two peoples were neighbours who had reason to 
respect each other. From time to time there would 
be intermarriages, and then began that gradual 
admixture of Celtic with Teutonic blood which 
has added a new vigour to tlie English race. 

The fervour of the Celt brought to the conversion 
of the northern English a noble zeal and self- 
devotion. The abbess Hilda, who drew Crednion 
into the fellowship of her monastery at Whitby, 
in which men and women worked together for 
the spreading of the gospel, was taught in the 
Columban school. The work of Caedmon was to 
spread among the people knowledge of the chief 
truths of religion, in what is now called a ‘para- 
phrase,’ that took the form of poems shaped for 
recitation by the people to each other upon festival 
occasions, and by the men who made it their voca- 
tion to chant tales of battle and adventure. It is 
a time of strength in any literature when men’s 
minds are occupied by some great interest that 
touches the essentials of life. The strength of the 
old Creek literature was brought out when patriots 
foil glit for their homes against the power of Persia. 
In the beginning of our English literature, strength 
came from the spiritual war to extend the king- 
dom of Christ. Credmon died about the year GS0 ; 
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and Bede, who tells us of him, was in the year 6S0 
a child of seven. Aldhelm, whose English songs, 
familiar in King Alfred’s time throughout the 
country, are now lost, was then a young abbot 
of twenty-four, who had devoted his life and 
fortune to a work at Malmesbury like that of the 
abbess Hilda at Whitby. With these monasteries 
were associated many forms of labour for advance 
of civilisation, including, of course, the formation 
of schools. Bede in the monastery at Jarrow 
became the first great teacher. He slianed, in 
Latin, manuals for use in education, and thus his 
works serve as an encyclopedia of the best know- 
ledge of his time. lie gathered also, by wide in- 
quiry, materials that were digested into the first 
History of England ; that was his Ecclesiastical 
History , finished in 731. The history of the church 
in those first days was inseparable from that of 
the people among whom it had laboured in its 
missionary work. 

The Sth century, to which Bede’s work belongs, 
was the golden time of our First- English or Anglo- 
Saxon literature. In some monastery, perhaps not 
far from Whitby, a monk who found delight in the 
old tales of the Norseman and the Dane had shaped 
into the language of his country what probably 
had come with its Teutonic settlers as a saga of 
the Danes. With a few short interpolations of 
Christian thought, this old poem, named from its 
hero Bcoivu/f — its writer is unknown, and it is 
assigned usually to more than ono — reproduces all 
the features of life in the north before it had been 
touched by Christianity. Thus our English litera- 
ture begins with two great poems, one heathen, the 
other Christian in essence. Each of these works, 
the greatest that remain to us in First-English, 
survives only in a single MS. 'With few exceptions 
the other pieces of First-English literature have as 
narrowly escaped total destruction. We owe our 
knowledge of them to the preservation of two MS. 
collections ; one known as the Exeter Book was 
presented by Bishop Leofric, near the time of the 
Norman Conquest, to Exeter Cathedral ; the other 
is the Vercelli Book, which was discovered in 1822 
in the cathedral at Vercelli. One poet’s name is 
preserved — Cynewulf — interwoven by himself in 
runes with pieces of his verse. He wrote Elcnc 
and other church legends in verse of considerable 
merit, but his date is doubtful. Probably lie lived 
in the Sth century. In that century of greatest 
energy of thought among the Anglo-Saxons, the 
empire of Charlemagne drew light from a York- 
shiieman, Alenin, who was appointed to do for its 
monasteries and their schools what might be called 
the work of a great minister of public instruction. 
He had been born in 735, the year in which Bede 
died, and it was in 7S2 that he took up his residence 
at Aix-la-Chapelle. 

_ But when Alenin died in the year S04, the 
simpler question of the establishment of Christi- 
anity had passed into the more complex forms of 
battle against heresies, of struggle to maintain 
full uniformity of theological opinion. At the 
samp time advance of thought was being checked 
in England. There were continued attacks of the 
Northmen, some of whom were trying the mettle 
ot King Alfred, at the same time that others 
were following Iloilo up the Seine to lay the 
first foundation of the Norman power. Those 
who followed Hollo in 870 learned in Normandy 
tlm language of the women of the country from 
which their descendants afterwards cro-sed over to 
England to make conquest of a kindred people. 
In the 9th century John Seotus Erigena, bom 
I'o-'ilily in Ireland, possibly in Ayrshire, Mas an 
acute thinker established at the court of Charles 
the Bald. He wiote a Latin hook On the Division 
'•/ Nature, which, by its endeavour to bring the 


teaching of theology into philosophical harmony 
with other teaching in the schools, yet without 
opposition to a single dogma, laid the' foundation 
ot what is called the Scholastic Philosophy. 

King Alfred M-as then living, and working 
strenuously for the revival of lost learning. 
Ruin of a monastery' meant in those' days the 
annihilation of a school ; and the ravages of the 
Danes had caused such decay of learning that in 
re-establishing the ruined schools Alfred translated 
the most important books of the schools into 
the language of the people. For Latin could no 
longer be the language through which studies Mere 
pursued. Orosius, ubose Universal History had 
been a school-hook, M-as thus translated, with 
omission of whatever u’as not practical, and with 
addition of new geographical detail. Bede’s 
History M’as translated. A favourite scliool-hook 
for ethical training had been Boethius On the 
Consolation of Philosophy. That also was trans- 
lated by King Alfred. For the higher training of 
the clergy the king, justly named Great, turned 
into English Pope Gregory’s hook on the Pastoral 
Care; and to him also is ascribed the foundation of 
the continuous lecord of the annals of the country, 
knoM’n as the Sao:on Chronicle, which now and 
then had afterwards an entry in verse, especially, 
under the year 937, a poem on the battle of Unman- 
bnrh ( q.v. ). The noble work of Alfred, ndio died 
in October 901, filled his, kingdom of Wessex 
with ncM' life, and the centre of intellectual 
energy was thus removed from north to south. 
The work of Alfred’s son and grandson spread 
this neu’ influence, until, in 951, the grandson, 
Eadred, free of the last of the under-kings, ruled 
over all England from the Channel to tno Filth 
of Forth. The centre of intellectual energy was 
then the midland region, which included the five 
burghs that had been strongholds of the Danes 
in Mercia. But after the death of Alfred, First- 
English literature passed into work associated with 
honest endeavour to restore religion by restoring 
strictness of monasticism. The chief interest of 
this period for us is in the Homilies of Hilfric, who 
wrote books also to aid bis work of teacher in 
the school at Winchester. yEl file’s Homilies wcic 
upon the series of days kept holy by the churcli, 
and thus M’e have in them an exposition of the 
doctrines of the Churcli of England at the end ot 
the 10th century. The first of the two sets in 
which they were arranged was written in the year 
990. A poem on the battle of Maldon in the year 
994 tells a victory of the Danes over Byrblnoth, 
who M’as killed in the battle. It lias much of the 
old spirit of the poems written, as this aho was 
for recitation to the people. It d filers, however, 
from the older work in being a plain record of tacK 
not M'anting in animation, but without the play 
fancy that transforms the real into the mythical in 
painting some strong enemy as giant or firc-urcatu- 
mg dragon. . 

The Norman Conquest brought a royal court in 
which French M’as familiar, while Latin was un- 
common language of the learned throughout I'.iiropa 
Friends of the Conqueror held all the places of tug 
trust, and of those who had money to spend j®. 
would pay it for written records of the L'lg 1 *" 
pieces stiil iceitcd to the country -people. l' r0 
I0CG till about the year 1200, except m a it" 
religious u-ritings of no great- importance, Lngu’ 
literatmc speaks the thoughts of I.nglWm;*-' 


literatmc speaks the thoughts of 
through French or Latin. The litei 


literature in 
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language of the people lmd not ceased to he; ' 
there M-as nobody m'Iio caved to put it nponrcc • 
Even M’here it was already u-ritten, it njig«* 
rubbed from the parchment to make a juuinij* 
in which English M-as replaced by French or Wy • 
Of the EnL'lish literature written in Latin a 
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the Norman Conquest, a very large part was 
monastic chronicle. Every great religious house 
set up its chronicle, which might begin with Adam 
or with Hengist and Horsa, but which, wherever 
it began, was a compilation of no value till its 
record came near to the date of writing. Then 
it included facts yet within living memory, and 
became more and more valuable as a record of the 
past, until it became, for the occurrences of each 
successive year, the testimony of a living writer. 
From .these chronicles we have our surest know- 
ledge of the past. They were written usually by 
men whose sympathies were with the church and 
with the people, who cared little for pomp and 
show, but had clear notions about duty. There 
was strength of England in their practical sim- 
plicity. The most important of the monastic 
chroniclers were Orderieus Vitalis, who wrote an 
Ecclesiastical History of England and Normandy, 
and William of Malmesbury, who wrote a History 
• of English Kings. Each closed his chronicle and 
probably his life about the same time, 1141-42. 
In William of Malmesbury the arrangement of the 
narrative showed a chronicler who had the genius 
of a historian. Milton placed him next to Bede. 
About the year 1147 a stream of romance broke from 
among the hills in the History of British Kings 
— British as distinguished from English — by an 
imaginative Welsh ecclesiastic, Geoffrey of Mon- 
mouth. This Latin chronicle, enriched by its 
■author’s fancy, began with the mythical origin 
of Britain in Brut, a great-grandson of zEneas, 
and went on through tales of kings, as Gorboduc 
and Lear, from which our poets afterwards drew 
subjects for their verse. These led to stories 
of King Arthur, who in this book came to 
life again, and became the hero of that cycle of 
romance in English literature which answers to 
the cycle of the Charlemagne romance in France 
and Italy. Geoffrey of Monmouth’s Chronicle was 
abridged by Alfred of Beverley ; it was turned 
into French verse by Geoffrey Gaimar and also by 
Wace, whose version supplanted Gaimar’s and 
abides in literature as Wace’s Brut. Romances 
of Arthur, Merlin, Lancelot, Tristan, were supplied 
abundantly as the demand for them increased. 
Walter Map was a man of genius, who was 
chaplain to Henry II. He attacked abuses of the 
church with witty Latin poems, that set forth a 
Bishop Golias as type of the fleshliness in which 
the spiritual life of the church was being lost. 
Walter Map arranged the chief Arthurian tales 
into a sequence, and put soul into them by uniting 
them inseparably with the spiritual allegory of the 
Holy Grail. Thus, within forty years after they 
had first come into our literature, the tales of King 
Arthur were associated, as they still are, with the 
spiritual life of the English people. 

After the year 1200 English regained its place in 
literature as the language of the country, and we 
have an increasing number of MSS. containing 
works by Englishmen written in English, as well 
as in French and Latin. To a date near 1205 is 
assigned an English poem of about 56,000 lines, 
in which the famous story told by Wace in French 
was told again by Layamon, a priest living near 
Bewdley by the Severn. Layamon’s Brut is the 
first great piece of literature in Transition English, 
and near to it in date is a large fragment of a 
work named from its author, a canon of St Austin’s 
order, Brother Orme or Ormin, the Omndum. This 
was a metrical arrangement of the series of gospels 
appointed to be read in church throughout the 
year, set forth in simple narrative, each of them 
followed by a little homily upon it, written in like 
manner for pleasant recitation to the people. To 
this period belongs also the rise of the Robin Hood 
and other ballads, and the telling in English verse 


of metrical romances, such as those of Havdok and 
of King Alexander, that at first were told in French. 

The foundation of the Dominicans as preaching 
friars for the maintenance of orthodoxy in religion,' 
and of the Franciscans for the spread "of the religi- 
ous life, by brotherhood with the poor, was in the 
beginning of the 13th century. Books being 
forbidden property to the Franciscans, they 
escaped from bondage to their records of opinion, 
looked straight to nature, and advanced the know- 
ledge of the outward world. The first rector of a 
Franciscan house at Oxford was Robert Grosseteste, 
who in 1235 became Bishop of Lincoln, and made 
strenuous war against abuses of the Roman govern- 
ment of the church. He found that three times 
the revenue of the king of England was being paid 
for the support of absentee Italians, to whom the 
pope gave English church livings. Roger Bacon, 
who settled at Oxford as a Franciscan under 
Grosseteste, died after the year 1294, and had pro- 
duced the most advanced body of scientific know- 
ledge, the result of independent thought and experi- 
mental research, then to be found in Europe. He 
set it forth in his Opus Magus, Opus Minus, and 
Opus Tcrtimn, all poured out in fifteen months to 
satisfy the pope’s request for an account of what he 
knew. Robert of Gloucester's chronicle from the 
siege of Troy to the death of Henry III. in 1272 
put English history into verse for diffusion among 
the people, still chiefly by recitation. In the reign 
of Henry III. appeared in October 1258 the first 
proclamation in English since the Conquest. There 
was not another in that reign. At the close of the 
13tli century the wisdom of the people was gathered 
also into the metrical Proverbs of Hcndyng. 

At the beginning of the 14th century the religious 
spirit of the people was expressed by Robert of 
Brunne’s metrical version — as the Hanalyngc Synne 
— of a Manuel dcs P cchts that had been written in 
French by a Yorksliireman, William of Wadington. 
There was in the popular poem of ‘The Lord of 
Cockaigne ’ a homely satire on the sensualism that 
had spread among the monks, who now had too 
much to live upon and too little to do. The 
miracle-plays that first came into use after the 
Conquest had developed greatly'. Early f in the 14th 
century long sequences of Bible stoiy, then first 
set forth in the language of the people, were so 
dealt with by r trade-guilds as to be a great means 
of bringing the Bible into the street, and vividly 
presenting to the people the events on which the 
forms of their religious faith were founded. Such 
sequences of miracle-plays have come down to us 
— the Chester, the Coventry, the Wakefield or 
Towneley, and the York. There are known to 
have been more than these, and they did not wholly' 
go out of use until the reign of Elizabeth. English- 
men then had Bibles to read in their own tongue, 
and had learned to read them, so that there was no 
more need for the device of an Ormulum or of a 
sequence of miracle-plays to show what they' con- 
tained. 

While English literature was in such ways the 
voice of the nation, the genius of Dante had raised 
literature in Italy' to its highest artistic form, the 
higher for close union with all that was felt to be 
most real in life. The year 1300 is the assumed 
date of the Divina Commedia. Dante, who died 
in 1321, was followed by' Petrarch (born in 1304), 
and by r Boccaccio (born in 1313). Petrarch and 
Boccaccio were the great living poets of Italy when 
Chaucer’s genius was being shaped in England. 
They died nearly at the same tune — Petrarch in 
1374, Boccaccio in 1375, when Chaucer was in 
ripest manhood, and the better artist for the 
influence these great Italians bad upon bis work. 

But- energies of thought in care about essentials 
were the main cause of the strength of English 



368 


ENGLISH LITERATURE 


literature in the 14th century. There was con- 
tinued provision of monastic chronicles, also of 
religious poems, one of them, the Cursor Mmidi, of 
great length. But a new mind found utterance. 
Decay of spiritual life in the church, as its wealth 
became its weakness, and caused poets and 
reformers to lament ‘the fatal gift of Constantine,’ 
had given cause for earnest questionings and 
struggles for reform. At the university of Paris, 
in 1324, Marsiglio of Padua had controverted the 
sacerdotal limits of a church, had declared only 
Christ the judge of heresy, and had broken with the 
medieval view of papal authority. In this country 
William of Ockham, called the invincible doctor, 
argued boldly against the pope’s power in temporal 
affairs. It was he who brought the Scholastic 
Philosophy to a close by reasoning upon doctrine 
without faith in the infallibility of dogma. The 
great movement of the 14th century towards reform 
was prompted by visible corruption. Wyclif him- 
self as a reformer looked at first mainly to discipline, 
with which questions of doctrine became gradually 
more involved. For seventy years, from 1309 to 
137S, the popes were at Avignon under French 
influence, ancl this quickened English resistance to 
their claims. For the next forty years or more the 
influence of the papacy was further weakened by 
the rivalry of two popes, one in France and one in 
Italy. Thus, while John Wyclif, who died on the 
last day of the year 1384, having secured between 
1360 and 1382 a complete translation of the Bible 
into English, represented in our literature of 
the 14th century a strenuous reform movement 
within the church, William Langland, in a great 
poem addressed to the people at large, the Vision 
of Piers Plowman, sought to animate men to the 
search for Christ, and battled vigorously with 
church corruptions. Five great pestilences* in the 
14tli century — the greatest the Black Death of 
1348-49— were regarded as signs of divine wrath 
against sin, and added much to the intensity of 
feeling. Langland, who wrote his Christian poem, 
which made love ‘ the triacle of heaven,’ between 
1362 and the close of the century, seems to have 
been urged to utterance by the great pestilence of 
1361. 

The Jack Straw rebellion of 13S1 caused John 
Gower, a wealthy gentleman, religious, liberal, 
and with distrust of Wyclif’s followers, to seek 
the source of all ills of the laud by a review in 
his Latin poem, Vox' Clamantis, of all orders of 
society. In this, although an orthodox church- 
man warning against heresies, and one who had no 
sympathy with popular violence, he wrote with 
emphasis of the conniption of the papacy and the 
gross appetites of the religious orders. Gower 
wrote three great books, and wrote them in what 
still were the three languages of English litera- 
ture. Of his book written in French only the name 
remains, Speculum Mcditantis; that in Latin was 
the Vox Ctamanlis. In his English poem, the 
Confess io Amantis, Gower, like Chaucer, followed 
the lead of Boccaccio’s Decameron in threading 
together upon a connecting narrative a series of 
talcs. Like Chaucer’s, they were told in verse. 
Gower’s tales were moralised to illustrate the 
seven deadly sins, and one book dealt with a 
question pressed on the country by the gross 
misrule of Bichard II., the duties of a king. Gower 
lived until 140S, blind during the last eight- years 
of his life. Geoffrey Chaucer died in 1400. In the 
Canterbury Talcs, with their Prologue and the rest 
of the connecting thread of narrative, ns well as in 
other writings, Chaucer shows a genius akin to 
Shakespeare’s. Not only is there a rare dramatic 
power manifested clearly, though there was 
not yet a drama, but lie had abo the calm 
sense of highest truth, and that kindly breadth 


of human sympathy without which a power such 
as Shakespeare’s cannot be. In his other 
poems Chaucer seems in earlier life to have been 
influenced by the French poets fashionable at 
court : but he came more and more under the 
influence of the great Italian masters. His 
Troilus and Cressida and his Knight's Tale are free 
versions of two of the most famous poems written 
by Boccaccio, and the influence of Dante was upon 
his later work. In the north, while Chaucer wrote, 
the spirit of liberty maintained by the endeavours 
of the kings of England to extend their sovereignty 
beyond the Tweed produced from John Barbour, 
Archdeacon of Aberdeen, his poem of the Bruce, 
which was half-finished in 1375. Barbour wrote 
also a collection of church legends which were 
printed in 1881-82. 

In the earlier half of the 15th century there were 
many influences adverse to the maintenance of the 
high standard of English literature. There were 
civil wars and there was foreign war of aggression, 
part of the endeavour of the kings of England to 
maintain and extend sovereignty in France. None 
of these wars were inspiring to the men on the south 
side of the Tweed. Scots and French were driven 
to alliance against a common danger; and in battle 
for their independence the Scots bred the better 
poets. ' In England at the beginning of the 15th 
century' there were, indeed, two poets of mark, 
John Lydgate and Thomas Occleve or Hoccleve, 
each of them about thirty years old when Chaucer 
died. Hoccleve was a clerk in the office of the 
Privy Seal, who wrote in English his chief poem 
De Rcgiminc Principum, on the duty of kings, that 
it might be humbly presented to King Henry A . 
as a reminder to him that Hoccleve and other 
clerks in the government service could not get 
payment of their salaries. AA T ithout disloyalty 
Hoccleve pointed out the evil of aggressive war. 
John Lydgate, an accomplished monk of Bury St 
Edmunds, had travelled in France and Italy before 
he became the most famous teacher in his tune 
of rhetoric and poetry. He drew many to the 
monastery school of Bury St Edmunds, and himself 
wrote much good verse that was in high repute. 
Besides many short pieces and lives of saints, he 
wrote especially' three larger poems — one was ms 
Troy Book, on the siege of Troy; another was tlio 
Story of Thebes, with a pleasant introduction link- 
ing it to Chaucer’s Canterbury Talcs; the third, Ins 
most important work, was the Falls of Princes, a 
version through the French verse of Laurent. do 
Preniicrfait, from the Latin prose of Boccaccio s 
Do Casibus Illitslrivm Virorum. Janies I. «■ 
Scotland, captured ns a child, instructed in Engh s h 
manners as a prisoner at the English court, married 
to a cousin of Henry V., and crowned at Scone in 
1424, was too manly to be made a puppet m tnc 
hands of England. His poem the King's Quhtur , 
which celebrates his love for Jane Beaufort whom 
he married, is one of the best pieces written as in 
the school of Chaucer ; and if he was also the author 
of a piece so homely and vigorous as Peebles to me 
Play, with its humorous scenes of life among tnc 
people, he had a master’s breadth of power. 

AVyclif’s followers were rigorously persecuted J« 
the earlier years of the 15th century. John it us 
was burned in 1415 by the Council of Constance, 
three or four months before the battle of Aginroii it. 
On Ciiristmas-day in 1417 a noble-hearted 
man, Sir John Oldcastlc, Lord Cobham, who h. > 
befriended the Lollards, was hung. by the mid 
from a gallows with an iion chain and roan 
alive. That was one stage on the "ay ” . 
AVyclif to Luther. In 1449 Reginald Pccock "aj 
raised from the bishopric of St Asaph, to that 
Chichester, and on the part of the bishops tin* *■ ' 
took an answer to the complaints made by 
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Lollards against the higher clergj\ The Lollards 
■were forerunners of the men called afterwards 
Puritans, who wished for a church with all its 
rites and ordinances founded upon Scripture and 
freed from the traditions of men. Pecock’s answer 
to them, called the Repressor of over much Blaming 
of. the Clergy, a large work in English prose, ad- 
mitted their right to be reasoned with, and gave to 
reason the same place that was assigned to it long 
afterwards by Richard Hooker, when lie opposed 
the Puritan view at the end of Elizabeth’s reign. 
There are, indeed, many points of resemblance 
between the arguments of Pecock’s Repressor and 
those of Hooker’s Ecclesiastical Polity. But Pecock, 
because he reasoned with the people in their own 
tongue, instead of compelling obedience, was con- 
demned by his own order, and imprisoned for the 
rest of his life in Thorney Abbey ; while Hooker 
for like service in a later time won honour as a 
champion of the church. Civil as well as religious 
liberty was represented even in our scanty 15th- 
century literature by Sir John Forteseue, Chief- 
‘ustice in the reign of Henry VI. Forteseue, when 
lis king’s cause was lost and he was an exile in 
France with the queen and the young prince who 
might hereafter be king in England, gave to the 
prince a lesson on the limits of an English king’s 
authority, comparing it with the absolutism of the 
king of France. He wrote like a sound constitu- 
tional lawyer on the Difference between Absolute and, 
Limited Monarchy, and about the year 1463 De 
Laudibus Leguin A nglice. By that time new powers 
had begun to work in Europe for the shaping of 
the future. The capture of Constantinople by the 
Turks in May 1453 drove into exile many learned 
Greeks, who earned their living in Italy and else- 
where by teaching. They had a ready welcome at 
Florence, where Cosmo de’ Medici was establishing 
his power. There began in this way a diffusion of 
Greek studies, through which Plato came to life 
again, and his doctrines came in strong aid of the 
movement against fleshly corruptions of the church. 
A saying that arose then, Cave a Creeds, ne fas 
hwreticus, shows the supposed tendency of these 
new studies. At the same time a new force, which 
would quicken greatly the formation of opinion in 
the world at large, was coming into life through 
the discovery of the art of printing with movable 
types. In 1455 the printing of a Bible with such 
types was finished. The working printers, presently 
dispersing, carried their profitable skill to other 
places. There was a press at Rome in 1466, at 
Paris in 1469, and the new art was brought into 
England by Caxton about 1477. The 15th century 
closed with another event fruitful of great conse- 
quences — the discovery of the New World (1492). 

Luther and Raphael, born in the same year, 
1483, were youths of eighteen in the first "year 
of the 16th century ; Michael Angelo and Ariosto 
were young men of twenty-six. The intellectual 
predominance obtained by Italy through the free 
life of her republics was not immediately destroyed 
by tlie establishment of petty tyrannies as single 
families won mastery over their fellow-citizens. 
The new lords, of whom Lorenzo de’ Medici (who 
died in 1492) was a great typical example, spent 
freely the money of their subjects upon luxuries of 
art. They led the way in encouragement of every 
form of intellectual life that could keep active 
minds busy upon other questions than those which 
concerned their ancient rights. At the little 
Italian courts every gentleman was, to the best of 
his power, a small artist who cultivated ingenuity 
in clothes, in manners, and in words. When our 
English youth travelled, in Henry VIII. ’s. time, 
into Italy for polish, they brought home fashions 
of speech and writing that developed in new form 
an Italian influence upon our literature. This .was 
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not, as in Chaucer’s time, the influence of one 
great writer on another, but the diffused social 
influence of a prevailing fashion. 

Struggle for independence had raised poets in 
Scotland, of whom there is a long list in William 
Dunbar’s Lament for the Makers, first printed iii 
1508, when Andrew Millar and Walter Cliepman 
had just set up the first press in Edinburgh. 
Robert Henrvson, schoolmaster of Dunfermline, 
shrewd, homely, and religious, author of the first 
pastoral in our literature, Robin and Makyn, of a 
sequel to Chaucer’s Troilus and Cressida, the Testa- 
ment of Cresseid, and of translations from vEsop’s 
fables, was then dead. William Dunbar himself, 
the next great poet after Chaucer, was about forty 
years old when he received, in the year 1500, a 
pension of £10 Scots from James IV., whose mar- 
riage with Henry VII. ’s daughter Margaret, in 
1503, he celebrated with his poem of the Thistle 
and the Rose. It was probably in 1501 that Gavin 
Douglas dedicated to James IV. his poem of the 
Palace of Honour. In July 1513, two months 
before the disaster at Flodden, Gavin Douglas 
finished the earliest translation of the JEneid in our 
literature, with verses of his own to introduce each 
book. Gavin Douglas, become Bishop of Dunkeld, 
died of the plague in 1522, a pensioner at Henry 
VIII. ’s court. Dunbar was dead in 1530. David 
Lyndsay, who became Sir David Lyndsay of the 
Mount, was associated with James V. of Scotland 
from his infancy, and addressed to him many 
admonitions on the sorrows of the people and the 
duty of a king. Lyndsay’s Satire of the Three Estates 
was the most important example in our literature 
of the Morality Play that expressed moral teaching 
by the dramatic action of personified attributes and 
forms of life. It shadowed forth the reform 
wanted in the Church of Scotland ; and the, passing 
by the Estates in 1540 of what was called a friendly 
act of reformation was prepared for by the public 
acting of this satire in the presence of the king. 
Lyndsay’s last poem, the Monarchic, was finished 
in 1553, and in this ‘ the Scottish poet of the Refor- 
mation,’ as he has been called, becomes distinctly 
Lutheran. The vigour of these poets of the north 
was not equalled in the south under Henry VII., 
where Stephen Hawes, a gentleman of the king’s 
chamber, wrote, among other poems, a Pastime of 
Pleasure, with an allegory of the course of life in 
knightly adventures, that show distinctly, but in 
form only, the advance of allegorical literature to- 
wards its crowning work in Spenser’s Faerie Queene. 
John Skelton, who had been chosen for his scholar- 
ship to be a tutor to Henry VII. ’a children, wrote 
in the reign of Henry VIII. satires against church 
corruption, in little torrents of short lines with 
continuities of rhyme, verse called Skeltonical. 
It poured out the complaints of Colin Clout, who 
represented the poor Englishman of country and of 
town, and it boldly attacked Wolsey himself in the 
height of his power. From Skelton, with whom he 
had fellow-feeling, Spenser borrowed afterwards for 
himself the name of Colin Clout. 

Greek scholarship was still advancing, and was 
still associated with the free advance of thought. 
William Grocyn, having learned Greek in Italy, first 
taught it at Oxford in 1491. The physician, Thomas 
Linacre, who had also learned Greek in Italy, taught 
also at Oxford. In 1497, when Erasmus sought to 
learn Greek, he came from Paris to Oxford for it. 
John Colet, the founder of St Paul’s School in 1510, 
and William Lily, its first headmaster, were Oxford 
scholars, associating their Greek studies with ideals 
of true life and a wise liberality of thought. 
Thomas More when at Oxford was inspired by these 
men, and his Utopia (Latin, 1516; Eng. trans. 1556) 
imagines a commonwealth in the New World lately 
discovered, and through playful wit brings thought 
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inspired by Plato and bv Plutarch into the Chris- 
tian ideal of a higher policy than statecraft yet had 
known. More sought also to bring home the 
teaching of the Gospels by a Latin paraphrase. 
Translation of the Scriptures into the language of 
the people had many learned advocates who were 
restrained only by fear of mistranslations that 
would, as they ‘thought, corrupt the Word of God. 

Luther's translation of the New Testament into 
German appeared in 1522. Tyndale’s translation 
into English followed in 1525. Sir Thomas More 
was its adverse critic, because he found Lutheran 
bias in the choice of words. In 1530 Tyndale finished 
printing his translation of the Pentateuch, made 
with Miles Coverdale’s help. In October 1536 
Tyndale was strangled and burnt near Brussels. In 
the same year Coverdale’s completed translation of 
the Bible was admitted into England,' and work 
towards the production of a translation that would 
satisfy all judgments was continued (see Bible). 

From Italy there flowed new streams of litera- 
ture. The Arcadia of Sannazaro, finished in 1504, 
was in a form of pastoral that spread to other lands. 
The first eclogue of mark in France was Clement 
Marot’s Complaint on the Death of Louise of Savoy, 
mother of Francis I., written in 1531, and para- 
phrased afterwards by Spenser in the eleventh 
eclogue of the Shepherd's Calendar. George of 
Montemayor, a Portuguese, produced in 1542 a 
Diana Enamorada, which joined force with the 
Arcadia of Sannazaro as an influence on English 
literature. Blended with influences from the 
Spanish romance of chivalry, it led to Sir Philip 
Sidney’s romance of Arcadia, first published in 
1590, after Sidney’s death. Of the same parentage 
came also a long line of French romances, which 
continued far into the 17th century. 

The modern drama, based upon the form of Latin 
plays then usually acted, had its rise in Italy. 
Ariosto first wrote comedies about the year 1498 ; 
his earliest, I Suppositi, was based on the Eunuch 
of Terence, and the Captives of Plautus. Trissino’s 
Sofonisba, dedicated to Leo X. in 1515, and first 
printed in 1529, was the first Italian tragedy of 
mark. The Italian sonnet was first imitated in 
Henry VIII. 's reign by Sir Thomas Wyat and the 
Earl of Surrey. Experiments in unrhymed verse 
by the Italian poets led to the first use of blank 
verse in English literature, when the Earl of Surrey 
used it in translating two books of the JEncid, 
which had been so turned into Italian. 

The great question of church reform became more 
passionate, and divided all Europe into two camps, 
which came to have their headquarters, one at 
Madrid, the other in London. Luther had died 
in 1540, when Calvin’s age was thirty-three, and 
Calvin died at Geneva in 15G4. Hugh Latimer 
preached before King Edward, and was burnt by 
Mary. John Knox, indignant against three ruling 
Manes, sounded from Geneva his First Blast of 
the Trumpet against the Monstrous Regiment of 
Women, just before the accession of Elizabeth. 
He could not make his peace with her, but, warned 
from England, he landed at Leith, and stirred 
Scotland to the heart with religious zeal. It had 
its aims in accord with the teaching of Geneva, but 
was associated by Knox with a masterly reshaping 
of provisions for the education of the people. 

In Elizabeth's reign the .struggle for all that they 
most prized, against Spain enriched bv the wcaltli 
of the Now M orld, lifted the hearts of men as the 
hearts of the old Greeks were lifted when they 
fought for freedom against. Persia Fashions anil 
follies there were then as now, chieflv brought in 
from Italy, with an exuberance of ingenuity that 
touched alike the clothing of men’s bodies and 
men’s thoughts. Thus the Italian influence, which 
became dominant over outward forms, introduced 


that straining for conceits and dainty turns of 
speech, alliteration, and antithesis, wliich was so 
common as to need a name. It was called Euphuism 
from EupJntes, the hero of a book by John Lviv 
published in 1579, and written in the fashionable 
manner. Lyly wrote in that manner to win hear- 
ing. His aim was to advance a view of the need 
and nature of true education, which lmd been 
urged by one of the best scholars of the day, Roger 
Ascham, in his Schoolmaster, first published in 1570, 
two years after its author’s death. 

In the twenty-one yearn of Elizabeth’s reign 
before 1579 English energies were growing. In 
that year Edmund Spenser, aged about twenty- 
six, produced his first book, the Shepherds Calen- 
dar, following Clement Marot in Ins way of apply- 
ing pastoral images to the religious conflicts of 
the time, and boldly taking his place beside the 
disgraced Archbishop Grindal, with whose firmness 
in encouraging free search for Scripture truth the 
poet was in sympathy. In the same book Spenser 
paid homage to Tityrus (Chaucer) as his master. 
He took the style of Chaucer for his model, avoid- 
ing the false emphasis laid on tricks of thought and 
phrase. Spenser was Chaucer’s successor, Miltons 
predecessor. In the great fragment of his Faerie 
Quecne, which represents man through all his 
powers for good striving heavenward, and attain- 
ing only by the intervention of the grace of God— of 
which Prince Arthur is the bearer — all militant 
forces of his time have their expression. The Faerie 
Quecne is throughout an intense utterance of the 
spiritual life of England under Elizabeth, in all 
that were then the forms of the long battle towards 
a higher life for man. England was fujl of song. 
Men felt proudly the rising vigour of their country. 
A tailor (John Stow) was inspired to write its 
annals. An attorney (William Warner) wrote 
in verse of Albion's England. The defeat of the 
Spanish Armada in 158S removed the common 
danger that had knitted Englishmen together. 
In 15S9 the Marprelate tracts against the bishops, 
and the replies to them, brought oppositions of 
opinion in the English Church into that bitter 
conflict of which Francis Bacon, then twenty- 
eight years old, pointed out the unseemliness m a 
paper addressed to the government on Controversies 
in the Church of England. Shakespeare’s ago was 
then twenty-five. He had come to London prob- 
ably when twenty-two, two years before the defeat 
of the Spanish Armada, and at that time the 
English drama was but twenty-five years old. 

The first English comedy, Ralph Roister Doister, a 
version of the Miles Gloriosus of Plautus, had been 
written between 1534 and 1541 to be acted by Eton 
bo,vs. It was a schoolmaster’s chance substitution 
of English for Latin in a play written by him for his • 
boys ; and it was acted under conditions that would 
not prompt imitation. Its production, tlicrefoic, 
was an isolated fact. But the first tragedy, Oor- 
boduc, by Thomas Sackvillc and Thomas E orton, 
acted in the Inner Temple at Christmas, 1500 
actually’ on the first of January’ 1561 — was a sub- 
stitution of English for Latin in an English, play 
written in the manner of Seneca, that drew to itseii 
the attention of many young men who could write. 
Its grave dwelling upon the need of union to keep 
a people strong, a truth of deep significance w 
England at that time, pleased Elizabeth, ’the pm) 
was acted again before her, by command. It set an 
example tlmt was followed at court, where Lngli-b 
plays came into request. It showed ftl«o to young 
wits bow they might furnish themselves with money 
by writing ’English plays to be acted by' ’."T 
gentlemen’s servants who already had formed liira' 
companies for playing Interludes. Such »>te r ’ 
hides, short entertainments in dialogue by a lc, 
servants of the house, who used their skill i 


ENGLISH LITERATURE 


mimicry for the amusement of their lord and his 
guests, produced a form of literature in which 
John Heywood excelled. But these short pieces 
had no developed plots. Desire grew towards the 
new way of snowing tales in action. It was an 
improvement on the most dramatic recitation 
by a single story-teller. But in the twenty- 
live years from 1561 to 1586 few plays of high 
mark were produced. There was little more 
than a wide spreading of the taste for the new 
kind of entertainment, and a development of com- 
panies of actors. At length a civic opposition 
drove the actors privileged to play in London out 
of rooms and inn-yards in the city into buildings of 
their own, just outside the jurisdiction of the mayor 
and corporation, which they erected for sole use as 
theatres. These first theatres were built in 1576. 
Ten years afterwards Shakespeare came to London 
when the new conditions of the stage had made 
the way ready for plays of higher mark. John 
Lyly had produced court plays chiefly mythological. 
George Peele had alreacly pleased the queen with 
his Arraignment of Paris. Christopher Marlowe 
began with Tamburlainc upon the public stage in 
1586 or 1587, his short and brilliant career ending 
in 1593. Robert Greene, who died in 1592, Thomas 
Lodge, Thomas Kyd, and others maintained a 
poetical drama during the six, or about six, years of 
what may be called Shakespeare’s apprenticeship. 
During these years he made himself generally use- 
ful, acted, and sometimes turned old plays into 
new. At the end of the six years this group of 
dramatists, the pure Elizabethan, passed away ; 
and for the next six years, 1592 to 1598, in which 
Shakespeare was master, writing plays of his own, 
he seems to have had no strong competitors. But 
in or about the year 1598 many young dramatists 
— Ben Jonson, Dekker, Mansion, Heywood, Middle- 
ton — who wdre to earn fame in the next reign 
began to write, while Shakespeare went on with 
his work, remaining foremost of all. Beaumont 
and Fletcher, Massinger, and Ford did not write 
any plays until after the death of Elizabeth. 
Webster wrote his two finest plays in the reign of 
James I., and emphasised, like others in his time, 
that element of terror in the drama which Aris- 
totle had joined to pity. Webster lived into the 
middle of the 17tli century. J ames Shirley, who was 
only nine years old when Elizabeth died, and who 
wrote plays chiefly in the reign of Charles I., lived 
until 1666, the last of those who are usually called 
Elizabethan dramatists. The period of highest 
achievement in our English poetical drama falls, 
then, within the first ten or twelve years of the 
reign of James I. But already in this best time 
of fruitage there are conditions of decay, which 
make it hard to say where ripening ends and 
rotting begins. The energies of struggle had 
developed a dramatic literature in Spain as in 
England. Influence of the Spanish drama, coin- 
ciding with a lower social tone in James’s court, 
caused many of the plays of younger dramatists to 
find in intrigues of animal love the sole groundwork 
of invention. On the stage of Elizabeth’s time 
there was no such restriction, but interest was 
shown in all the trials of the life of man. 

The 17th century, from the accession of James I. 
in 1603 to the Revolution of 1689, was occupied by 
new forms of struggle about the limit of authority. 
Becket’s struggle with Henry II. had been for 
sovereignty of the church over the king. From 
that time onward, Reformation movements - chiefly 
were for war against the pope’s claim of dominion. 
While England was in contest against Spain, Eliza- 
beth was leader of her people. When removal of 
the danger from abroad gave freedom for domestic 
difference, the queen became unpopular. There 
was dread that civil war would come again after 


her death. The two chief heroic poems at the 
close of her reign, Drayton’s Barons’ Wars and 
Daniel’s Civil Wars of York and Lancaster, were 
designed — as other poems and plays were then 
designed— to press on Englishmen a feeling of the 
ills that follow when this house is raised against 
this house. When James I. sought less wisely than 
Elizabeth to maintain and magnify the power of 
the sovereign, he soon made the question of the 
limit of authority political as well as religious, 
and prepared the way for civil war in the next 
reign. 

Revolt against authority of mere tradition in the 
teaching of the schools had its chief leader in 
Francis Bacon, whose analytical mind looked in 
his Essays upon the nature of man himself, and in 
his philosophy upon the nature of the world with- 
out him. His two books of the Advancement of 
Learning, with which he began to lay foundations 
for his New Organon, were published in 1605, and 
his work as teacher of the right way of experi- 
mental search into nature, unimpeded by tradition, 
was suggested by a strong reaction against bondage 
to common opinion (the Idol of the Forum) or the 
teaching of great men who have played large parts 
on the stage of life ( the Idols of the Theatre ). Men 
with a bent for science began to inquire as Bacon 
counselled that they should, and grew in desire 
towards unbiased inquiry by well-planned experi- 
ments. They were searchers into nature so in- 
spired who were incorporated in London as a Royal 
Society in 1662. 

But James I., though Bacon’s patron, knew 
little of the whole advance of free inquiry that 
Bacon represented only in one form of study. To 
obtain freedom of worship, English Puritans sailed 
for New England in the Mayflower in 1620, and 
added strength to the foundations of an England 
on the other side of the Atlantic, which had its 
origin in the vigour of Elizabethan navigators. 
Part of the region that Sir Walter Raleigh named 
Virginia, after the virgin queen, was granted by 
James I. in April 1606 to a London company, 
whose first settlers called their town Jamestown, 
in honour of the king, and who produced in 
Captain John Smith the author of a True Relation 
of Virginia, published in London at the close of 
the year 1608. This may be regarded as the first 
book in the English literature of America. The 
settlers in New England who had left Old England 
for conscience’ sake, and who included many 
graduates, of Oxford and especially of Cambridge, 
brought a new strength to the New English world 
that is well represented in the record of the Mather 
family. 

John Milton went to Cambridge in the year ( 1625) 
when Charles I. became king. He joined fine 
scholarship and the poet’s temperament to strenu- 
ous endeavour towards freedom of thought. His 
high ideals were expressed with the power of a 
master poet who had subjected his mind to long 
and patient training. His earlier verse was pastoral, 
as lie thought suited to a time of preparation for 
a higher flight ; but the period of his prose works 
intervened between his earlier verse and the later 
in which he rose to the epic with Paradise Lost, 
published in 1667. His other epic, Paradise 
Regained, was published in 1671 with Samson 
Agonistcs, his one drama, modelled on the Greek. 
In tiie controversies of the day about religion, 
Milton was the best representative of the first prin- 
ciple of the Independents. Thev would unite all 
men as fellow-Christians who built their faith upon 
the Bible, and would leave to each the right of join- 
ing himself to' an independent congregation of the 
worshippers with whom he best agreed in his 
interpretation of the Bible. Richard Baxter was 
the ideal type of the Presbyterian who thought 
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the Episcopal Church less scriptural than a church 
managed by presbyters and elders, but was as 
desirous as the ruling church to bring all English- 
men into accord with one church discipline and 
one form of belief. Of the church established by 
Elizabeth as via media between Rome and Geneva, 
the church of which Richard Hooker in his 
Ecclesiastical Polit;/ had, at the end of Elizabeth’s 
reign, best maintained the cause, Jeremy Taylor 
was in Stuart days the ablest supporter. God 
made us to differ that by wrestle of opinion we 
may win the victory for truth. Richard Hooker, 
Jeremy Taylor, Richard Baxter, and John Milton 
—who shall say which was the better Christian ? 

Milton’s early poems were written at a time 
when the English drama seemed to break in its 
fall into a rainbow-tinted spray Of song ; Herrick, 
born lyrist, Wither, Suckling, Cartwright, Habing- 
ton, Randolph, Cleveland, Lovelace, Cowley, 
Crasliaw, George Herbert, and Henry Vaughan 
represent the graces and the follies and the gross- 
nesses of life, the strife of parties, and the highest 
aspirations towards the divine ideal. Milton’s 
Cum us, the most beautiful example of the masque, 
which before Milton had been best developed by 
Ben Jonson, was an indirect plea for the high use 
of the poet’s art, when Prynne had just expressed 
the Puritan antipathy to plays, masques, dances, 
in his Histriomastix. Comas, acted at Ludlow 
in 1634, was also a setting forth of the beauty of 
temperance and purity, at a time when the course 
of fashion, aided by the readiness of the king’s 
friends to show that they were no Puritans, was 
bringing sensuality into repute. Dr Thomas 
Browne of Norwich— not Sir Thomas till the time 
of Charles II. — in his Rcligio Medici, published in 
1642, joined faith in doctrines of the church with 
a free, reverent spirit of inquiry. Every page of 
that hook was rich with subtle utterance of inde- 
pendent thought. Milton’s prose pamphlet Area- 
jmgitica in 1644 enshrined in a piece written 
carefully after the manner of a Greek oration the 
cardinal principle that for the advance of truth 
there is no safeguard to be relied upon but free 
exchange of thought. ‘Let truth and falsehood 
grapple,’ Milton said; ‘who ever knew truth put 
to the worse in a free and open encounter? Her 
confuting is the best and surest suppressing.’ 

This is the battle that runs through the history 
of English literature. All the prose writings of 
Milton in the Commonwealth time dealt essentially 
with the question of the limit of authority ; they 
sought the best solution of the problem between 
king and people that had stirred up civil war. 
The Commonwealth was an experiment that failed. 
The Restoration was a going back to a new starting- 
point, and trying again for an answer to the pro- 
blem. It was found at last in 16S8. The argument 
for absolute authority had its best expression in 
the political philosophy of Thomas Hobbes, whose 
Leviathan appeared in' 1651 as his contribution to 
the great controversy of the time. James Harring- 
ton's Oceana in 1636, and Richard Baxter’s Hon/ 
Commonwealth, show the energies at work which 
have made English literature at all times a true 
and full expression of the people's life. They were 
in George Withers verse and Andrew Marvell’s 
Entire ; in Butler’s JTudibras with a wide reach of 
wisdom in its vit that btruck at everything insin- 
cere ; in Paradise Lost, that shapes an epic to 
maintain God’s love among the di-cord of disputes 
about predestination and free-will ; in Paradise 
Regained, witlr its calm burden of Rest in the Lord, 
enforcing faith and patience in the darkest times 
— dark even as the time- seemed to religious men 
who looked at the court and country in 1671 — and 
in damson Aqonistes, which was added as a scrip- 
luml example of such faith. In all work of the 


best writers there was the best life of the time 
engaged upon its most essential problems. John 
Bunyan’s Pilgrim's Progress in 1678 and 16S4 found 
its answer in the religious feeling to which it 
appealed, still stiong throughout the body of the 
people. The masterpiece of John Dryden, ‘Absalom 
and Achitophel in 1681, and the poems that next 
followed, dealt altogether with those vital questions 
of the day which pointed to the coming revolution. 

Strain for ingenious conceits had been an Italian 
fashion that spread to Spain and to France ns well 
as to England. In all three countries it became 
laboured, and took the form called by Samuel 
Johnson ‘metaphysical,’ in the poetry of which 
John Donne in the reign of James I. was the 
favourite writer. At the same time Marino in 
Italy and Gongora in Spain illustrated the same 
form of decay. Our days of Euphuism were repre- 
sented in Spain by the school of the ‘ Conceptistns,’ 
and those whom we may call our later Euplmists 
were represented by the school of ‘Cultos.’ In 
France reaction against this laboured extravagance 
had begun in the days when English royalists of 
the time of Charles L were in political adversity 
and lived in Paris. They who afterwards in Eng- 
land were patrons of literature attended the salons 
of the Marquise de Ramhouillet, and were in contact 
with the critics and the poets who prepared the 
way for the predominance of France. Bqileau, the 
master critic of this school, began his satiies about 
the time of the Restoration, and summed up his 
views in his Art PoUiguc in 1673. A taste for 
criticism now spread ; even the small wits prided 
themselves on sense, Boileau lived until 1711. 
Critics who followed his teaching in the letter 
rather than the spirit swarmed about hint and 
survived him. The period of Latin-English thus 
came in, when writers, to avoid the low associa- 
tion of ideas with homely words, sought their 
vocabulary from the Latin side of the language, 
and wrote' sentences that they would never bpeak. 

Boileau opposed the strain of writers for extra' n- 
gant conceits — which he called the paste brilliants 
of Italy — by fixing attention on the simplicity that 
graced the highest art in Roman literature of the 
time of Augustus. Works of Virgil and Horace- 
were the models through which lie would have 
nature to be studied. This was right counsel, lint 
many misapplied it. In England they giew blind 
to the art of their own best writers who were not 
in obvious relation with the new French school. 
Deaf to the music of Chaucer and Spenser, they 
supposed that Waller, whose earliest verso was 
written in the reign of Charles I., and who died, 
aged eighty-two, m 1687, had been the first n> 
England who wrote smooth verses and invented 
the right use of rhyme. Sir John Denhams poem 
on the view from Cooper's Hill, first published in 
1643, was exaggerated into epic dignity. Drvden 
described it as a work that, ‘lor the majesty on* 1 ® 
style, is and ever will bo the exact standard or 
good writing.’ Dryden was then advocating tne 
disuse of blank verse in our plays, and lie used nr 
a few years the rhymed couplets preferred l 
France which found their way into the heroic pm' 
of the Restoration. These heroic plays, pi "'liici 
the first had been Davenant’s Siege of Rhodes, "ere 
sustained in popularitv by Dryden himself "*' 
plavs like his Tyrannic Lore in 1609, nml Con?" 
of Granada in‘l070. They retained much ot me 
extravagance against which, on behalf of good K'ln • , 
Boileau made elsewhere successful war; and * 
Rehearsal, by the Duke of Buckingham, produ 
in 1671, was a burlesque meant as a pb’n for « , 

sense even in the theatre. The heroic plays 1’^ '- 
into rhetorical tragedy, of which only two p>' . ' 
by Otway, Venice Preferred and the Orphan, tn< ’ 
ing royal heroes, were distinguished by dome- . 
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pathos. But Char) os II. left Otway to starve. 
The rhetorical tragedies became associated with an 
artificial stage delivery until the time of Garrick, 
who went straight to nature. In the comedy of 
the Restoration, Sir George Etheredge’s profligate 
young gentlemen, who. call themselves men of. 
sense and have no reason in their lives, reproduce 
with a light touch, a grace of gracelessness, the 
fashionable manners of the time. But Molicre, 
greater than Plautus or than Terence, had raised 
comedy in Paris to an intellectual supremacy that 
was felt by the best comic dramatists in England. 
Wycherley, whose four comedies were produced in 
the reign of Charles II. ; Congreve, whose plays 
were all written under William III . ; Sir Jofrn 
Vanbrugh, and Farquhar, who wrote also in the 
reign of Anne, learned from Molicre to put a larger 
life into their art as dramatists, and produce what 
has been entitled the Prose Comedy of English 
Manners. 

Until nearly the end of the 18th century this 
French influence prevailed. It was maintained by 
the just predominance of French literature, which 
had reached its Augustan age ; but this influence, 
like that of Italy, had in its strength an element of 
weakness that increased with years. In due time 
it was shaken off by one more great reaction, out 
of which came the forms of literature in the present 
day. 

The 18tli century in English literature shows 
especially the course of thought between the Eng- 
lish Revolution of 16S8, of which John Locke ex- 
pressed the true ideal, and the French Revolution 
of 1789, that sought to establish an ideal of true 
citizenship. It failed, but showed the way to a 
success much slower of attainment, towards which 
the English literature of the 19th century labours 
in every generation with more conscious resolve. 
The 18th centuiy was not an age, as Carlyle once 
called it, ‘of shams and windy sentimentalities.’ 
There were plenty of these ; but the spirit of the 
centuiy lies really in the great reaction against 
them. Corruptions in that section of society 
which usually calls itself the World, that touched 
religion to the quick, and put formal conventions in 
the place of truth, had stirred resentment. Pierre 
Bayle, in his Dictionnairc Historiquc, implied in 
all his pictures of the lives of' men a world with- 
out a God. A scepticism of earnest, honest minds 
grew up, that denied God because it could see no 
truth in his priests. The corruption of society, 

f reater even in France than in England, great in 
oth countries through the evil lives of men whose 
high social position made them leaders of the weak, 
made vice appear to be the sand upon which civilisa- 
tion had been built. Mandeville’s Fable of the Bees 
began, even in Queen Anne’s time, the satirical 
• expression of this doctrine, which had its highest 
expression afterwards in France, through the writ- 
ings of Rousseau. First there was this growing 
conviction of wrong ; then followed in France the 
passionate desire for remedy. 

There arose in Queen Anne’s reign, from the 
genius of Daniel Defoe, the real beginnings of the 
modern newspaper and of the periodical essay. 
Newsletters, intended to give information to one 
side or other in the time of civil war, had already 
been published before the Commonwealth. After 
the Restoration, Sir Roger L’Estrange, having 
obtained for himself the ‘ sole privilege of printing 
and publishing all narratives, advertisements, 
mercuries, intelligencers, diumals, and other books 
of public intelligence,’ produced in August 1603 the 
first number of his Public Intelligencer. When the 
plague drove the court to Oxford, he produced, in 
November 1665, the first number of his Oxford' 
Gazette, which became, when the court returned 
to London, the London Gazette, on the 5th of 


February 1666 (see Gazette). Other newspapers 
arose, which expressed opinion indirectly by re- 
presenting facts in the form most agreeable to 
their subscribers. Daniel Defoe, having been sent 
to Newgate in 1703 for an ironical pamphlet 
against passionate attacks on the Dissenters, 
began, as a political prisoner, his journal, the 
Review, of which the first number appeared on 
the 19th of February 1704, and which appeared 
in and after 1705 three times a week until June 
1713. This paper had two features which were 
new, and upon these the growing power of English 
journalism has since been' based. Defoe aimed 
at exact truth, palatable or unpalatable, in 
his record of facts ; and he joined to his record 
independent comment. Thus he became the 
founder of what is now known as 1 the leading 
article.’ He also added to his Review a monthly 
supplement that dealt wholesomely with follies 
and fashions of society. The notion of this was 
developed afterwards by Richard Steele when he 
established the Tatler in April 1709. Out of the 
Tatler came Steele and Addison’s Spectator, which 
began on the 1st of March 1711, and opened the 
way to many later efforts of the same kind to 
better and refine the ways of men. 

In the foundation also of the modern novel of 
real life, which displaced the French romances of 
Gomberville, Calprenfede, and Madeleine de Scuderi, 
themselves due, as we have seen, to Spanish 
romances and Italian pastorals, Defoe led the way 
with his Robinson Crusoe in 1719. This did not 
profess to be a novel, but was, like all following 
novels of Defoe, written in imitation of some other 
form of literature that had for its chief features a 
true record of experience of life. Defoe’s picture 
of a single man battling against circumstance, 
unflagging in the energetic use of his own re- 
sources, with unfailing trust in God, expressed 
so completely the new interest in the development 
of man, that Rousseau afterwards, in his Emile, 
made Robinson Crusoe the first book to be put into 
the hands of the ideal pupil. As the movement 
towards larger assertion of individual and national 
life advanced in Germany, imitations of Robinson 
Crusoe were so many as to form a group in litera- 
ture that became known as the Robinsonadcn. 

Pope, under Queen Anne, followed the critical 
fashion of the time, and made his mark first in 1711, 
with an Essay on Criticism , which was writing about 
writing about writing. His Rape of the Loch, in 
1712-14, was, perhaps, the daintiest trifle ever 
written ; but it was half-earnest play upon the idle- 
ness of fashion. Under George I. Pope earned 
money by translating Homer. But under George II. 
he had grown with the growth of his time, and to 
the full extent of his powers lie dealt in his Essay 
on Man, his Satires and Epistles, with the deeper 
questions of life, and felt with the world about 
him that ‘ the proper study of mankind is man.’ 
From the beginning of the reign of George II. our 
best literature expressed the growing interest in 
questions of the nature and the prospects of 
society. Swift, under Queen Anne, had followed 
the critical fasliion of the time with his Battle of 
the Boohs, but joined to it the keen use of his wit 
in dealing with the dissensions about religion. 
That was in his Talc of a Tub. His other writings 
in Queen Anne’s reign belonged almost without 
exception to those controversies of the day that 
shaped the course of history, and to the labour to 
let light into the lives of men. Under George I. 
Swift was Dean of St Patrick’s, deep in politics of 
Ireland. At the end of that reign his Gulliver's 
Travels, in 1726, expressed the meanness to which 
life and its aims had sunk, not more contemptuously 
than Gay’s Beggar’s Opera in 1728, and its sequel 
Polly, which placed pirates a little above, savages 
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high above, the pollutions of a civilised society. 
In° 1725 and 1726 Allan Ramsay’s Gentle Shepherd, 
Thomson's Winter, and Dyer’s Grongar EUl sent 
a healthy breath into our "literature, the fust sign 
of .a renewed sense of the beauty of outward 
nature. Thomson completed his Seasons in 17110, 
showing, with distinct reference to the scepticism 
of the time, in the world that surrounds us, God', 
‘parent of good.’ Pope sought in his Essay on 
Man, in 1732-38, to reason against those who 
believed that man and nature replied ‘ No ’ to the 
question, ‘ Is there a just God?’ Butler's Analogy 
was published in 1736 — a triumphant effort of sheer 
reasoning against the same creed of despair. 

The same controlling force was upon all forms of 
life. It touched alike the pulpit and the stage. 
Garrick’s triumph as an actor was a triumph of 
natural over conventional expression. ‘ If this 
young fellow is right, we are all in the wrong,’ said 
the old actor Quin. Even as late as 1768 and 1772, 
when Goldsmith’s first comedies, the Good-natured 
Man and She Stoops to Conquer, were produced, 
conventional notions of dignity and traditions of 
false sentiment caused alarm in the breasts of 
managers. Sheridan’s Rivals in 1775, and School 
for Scandal in 1777, completed the emancipation of 
good wit from trammels of an artificial style. 
Gray’s poems, first collected in 1768, three years 
before his death, foreshadowed, with almost too 
exquisite art, something of the new in the forms 
of the old. 

Good Samuel Richardson was with his time more 
fully than he knew when in his first novel, Pamela, 
in 1740, he asked his readers to care for the sorrows 
of a maid-servant. Henry Fielding in his novels 
painted life full of the spirit of the coming change. 
Bvron afterwards described him as ‘ the prose 
Homer of human nature.’ Fielding’s Tom Jones, 
published in 1749, is a great landmark on the way 
from the English Revolution of 1688 to the French 
Revolution of 1789. Nature reasserts herself in 
the fresh liveliness of Smollett’s novels, the hist 
of them published in the year of his death, 1771. 
Fanny Burney’s Evelina and Cecilia followed in 
1778 and 1782 ; without breaking from the conven- 
tional, long-worded style, they were unconventional 
in substance. There was quick, fresh observation, 
with a grace of wit in their invention and character- 
painting. They were followed at the beginning of 
the 19th century by the works of Maria Edgeworth 
and Jane Austen. These two women were fore- 
most in this way of literature, until they were left 
behind by the superior genius of George Eliot. 

Samuel Johnson died in 17S4, after forty-seven 
years of life in London. In 173S, after his first year’s 
struggle with poverty as a Grub Street author, lie 
had published his London, a paraphrase of Juvenal’s 
third satire. He won his way as a man of letteis, 
never rich, but always firm to his own sense of 
right, delighting in the society of men, strong 
in wit combats, deeply religious, but dependent 
only upon God. By his chamcter he first gave its 
right dignity to the position of the professional man 
of letteis. His toast to the next insurrection of 
the blacks, and his interest in the negro Francis 
Barber, whom he took as a servant, educated and 
treated as a friend, in visible protest against the 
valuing of man by the colour of his skin, may stand 
among many evidences of Johnson’s part in the 
new sense of the fellowship of man. Ihs Rambler, 
in 1750-52, following the Spectator in its aim, 
reduced to system the critical thcorv of the time, 
that sought for dignity on the Latin side of English. 
But Johnson lived with his time and led his time, 
and the style of his Lives of the Poets, written in 
1779-81, is not that of the Rambler. "When in 
1761, Goldsmith in hi- Traveller, which, according 
to its second title, was a ‘ 1’ru-pect of Society,’ 


expressed the spirit of the time in mournful renew 
of the nations of Europe, it was his friend Johnson 
who added those last lines that spoke the language 
of the 19th century, by showing that the solution 
of the great problems of life lies for each man 
within himself. Goldsmith’s Deserted Village, in 
1770, expanded a passage in the Traveller into a 
picture of depopulation caused by greed of wealth, 
and yet more strongly expressed the new sense of 
social inequalities. It also combined a charm 
of simplicity with what was really dignified and 
graceful in the old style that was giving way 
before impatience of formalism. The Vicar of 
Wahefcld, in 1766, in substance and in manner a 
poet’s novel, expressed even more completely the 
advance of time. The transition from rhetorical 
forms to a style founded directly upon nature is 
well marked in Goldsmith and in Cowper. They 
are on the way to Wordsworth. A strong spirit 
of freedom was in them. In her old aa, the 
daughter of his friend Lord Glare described Gold- 
smith, whom she had known in her youth, ns ‘a 
strong republican in principle, who would have been 
a very dangerous writer if he had lived to the times 
of the French Revolution.’ 

In other forms of literature there was a cor- 
responding movement. David Hume, whose philo- 
sopliy raised honest questions which put more 
clearly and forcibly the doubts that startled a faith 
based only upon traditional opinion, completed his 
History of England in 1761. Begun as a history of 
the Stuart times before the English Bevolution, it 
became the first work in which the whole course of 
English history was told with an intellectual sense 
of sequence in the affairs of men. The first volume 
of Edward Gibbon’s Decline and Fall of the Roman 
Empire appeared in 1776, the year of the death of 
David Hume. The last volume was published m 
17S8, the year before the fall of the Bastille. 1 he 
book was suggested by the sight of Rome in ruin. 
Its design was, in days when modern states seemed 
tottering, to draw from Rome a study of the causes 
of decay. The scepticism of the 18th century was 
in Gibbon the more strongly marked hv an elabo- 
rated pomp of words that contrasts with the philo- 
sophic calm and simplicity of David Hume. Hie 
year of the first volume of Gibbon’s great work 
was the year also of the publication of Adam 
Smith’s Wealth of Nations, crown to an aicli 
formed by a series of studies on the nature ot 
society and on the grounds of its well-being, that 
had its spring in the days of Charles II. from Sir . 
William Petty, and passed through Locke’s second 
Essay on Civil Government to Adam Smith. Hie 
first volume of Blackstone’s Commentaries on toe 
Laws of England appeared in 1764, and Jeremy 
Bentham began his career as a political economist 
with A Fragment on Government, being a critigm 
on Blachst one’s Commentaries, published m tnc 
same year as the Wealth of Nations ( 1776 ), tut 
year in which Maltlms was born. Tlicnceforwnri 
the study was continuous, and part'd on to noim 
Stuart Aiill and to the writers living in our day. 

The year of the publication of the II call" oj 
Nations was the year also of the Declaration 
Independence on the 4th of July by the Engli ' 
American colonies, which on the following •'in 
September were first termed by congress the t m 'y 
States. When the political action of tins cinm 1 . 
made such an issue likely, the eloquence of ' 
was spent in the endeavour to aveit tho rovolmi ■ •• 
The colonists would not hear taxation for ’{l 1 ! 1 ®,. j, 
purposes without representation. The , «vLrt 
government maintained the right to tax. i A 
the right,’ said Burke, ‘hut do not tt fc o it- I .' 
was, in brief, tho policy of the Rockingham adnui • 
tration, inspired by Burke, and in association 
which Buike began to devote his mind to tnc r ri - 
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questions that touched the destiny of nations. 
The American Declaration of Independence gave 
to the world another England in the New World 
as an independent civilising power. It was one 
result in the long process of evolution that has 
quickened the development of the whole race of 
man. If Burke, who seemed to be a friend to the 
Americans, was a hitter opponent of the French, it 
was because his Conservative mind, Liberal in its 
tendencies, sought to avert in one case the revolu- 
tion that he dreaded, and sought in the other case 
to suppress a revolution that had broken out, and 
might possibly involve a struggle to secure great 
change by violence in his own country. 

The thin volume, published at Kilmarnock in 
1786, revealed to the world in Robert Burns a 
lyrical poet and satirist of the first order, who 
found time later, amid the troubles of a short and 
stormy life, to fashion from his heart such love 
songs as the world has never seen. William 
Cowper in his Task (published in 1784) said of the 
towers of the Bastille that there was not an 
English heart that would not leap to hear that 
they were fallen. When they fell hearts of young 
poets in England did leap. William Wordsworth 
—then a youth of nineteen — conceived the high 
ideal that was sought by many who set loose the 
passions of the ignorant, and hoped within the life- 
time of a generation to lift to its full height the 
race of man. He found his way to France, even 
took some part in the work of revolution ; grieved 
over its failure, because his young spirit had seen 
heaven where Edmund Burke saw hell : the younger 
and the older man being alike sincere, alike 
inevitably drawn by bias of their minds to their 
appointed sides in the great controversy. The 
failure of the revolution did not fill Wordsworth 
with despair. While still cherishing his aspira- 
tion towards what Tennyson has since called 
a ‘ crowning race of man,’ he came to feel that the 
way to such a race was long, since no state could 
be better than the citizens of which it is composed. 
But with unbroken hope he set himself to teach 
through verse the strength that grows out of the 
simple lives of men. 

Thomas Campbell's Pleasures of Hope, in the last 
year of the 18tli century, was a testament of hope 
left by the 18th century to the 19th. Wordsworth's 
Excursion in 1814, the year before Waterloo, was 
a poetical foreshowing of the work of individual 
development into which the 19th century should 
grow. In its own time it was little understood ; 
but now we are abreast of it and understand it 
well. The tumult of the revolutionary spirit was 
in Byron ; its pure ideal was in Shelley ; its 
practical outcome was in Wordsworth ; and a breath 
of health passed for the renovation of society 
wherever Walter Scott’s novels were read. In the 
later days familiar to us all, it is enough to point 
to the continuous advance, through every form of 
literature, towards the raising of the people by the 
raising of the citizens whose lives are all in all. 
Open expression of the reaction against Latin- 
English and the diction encouraged by the period 
of French influence was in Wordsworth’s defence 
by preface and appendix of the style of the Lyrical 
Ballads , first published in 1798. He argued, and 
he acted upon his belief, that there is no separate 
book language ; that the best thoughts are best 
expressed in a selection of the words in ordinary 
use. Again and again he laid stress on the word 
‘selection.’ He was misapprehended, and gave 
some little cause for misapprehension by a defiant 
use in his poems of words and phrases which his 
better judgment, when the critical war was over 
and his cause had triumphed, led him afterwards 
to alter. 

The impulse out of which Scott’s poetry and 


Scott’s novels gr ew it is usual to term Romanticism, 
as its most essential element was a revolt from the 
severity of classical form alike in choice and treat- 
ment of subjects for poetic expression. It was a 
revolt from the predominance of substance over 
form, towards a more emotional and fearless 
expression of the relations of the human soul to 
the mystery and romance of the world around it. 
The vivid directness and imaginative power of 
Percy’s Ballads (1765) gave a rude shock to the 
dull didactics of the 18th century, and the imita- 
tive work of the young Chatterton also revealed 
what influence our earlier poetry could effect upon 
a capable imagination. Cowper and Burns revealed 
the capacity for poetic expression of simple, natural 
language, and the earliest creations of Blake’s 
strange spiritual genius foreshadowed a romantic 
revival in literature and art, which was to give us 
in the .poetry of Coleridge, Shelley*, Keats, and 
Rossetti almost the greatest poetic triumphs of 
the next century. Scott’s romance was a direct 
issue of romanticism, and a host of imitators, 
under the mighty spell of the same impulses that 
made our greatest novelist, carried reverence for 
the past to strange ends in literature, art, and even 
religion. Not the least gain has been that revival 
of interest in the earlier English language, which 
has revolutionised the modem study of our tongue 
and created anew an audience, no longer few, for 
Chaucer, and even the lesser Elizabethans. English- 
men have awoke to the fact that they possess a 
native literature infinitely richer in quality and 
larger in quantity than any people in the world, 
and the success of such publications as the admir- 
able reprints of Professor Arber and the Universal 
and National Libraries of Professor Henry Morley 
prove that this knowledge even already is 
widespread. 

The past has been studied and the future battled 
for with independent energy. Above all things 
truth must be found. History stands more and 
more pledged to an accurate inquiry into the trust- 
worthiness of all its facts. Every statement must 
be traced to its original authority ; that ascertained, 
let each man reason on it as he would. Greek history' 
has been restudied by Grote and Thirhvall ; Roman, 
by Merivale ; the history* of the Jews and of Latin 
Christianity* by Milman ; the history of England 
by Macaulay, Freeman, Stubbs, Froude, Brewer, 
Gardiner, Green. Buckle and Lecky* have studied 
history* and theorised upon it. The Edinburgh 
Review ( 1802 ) and the Quarterly ( 1S09 ) inaugurated 
a new era of criticism. Science has made wonderful 
advance both iu knowledge and in its application, 
as Francis Bacon would have it applied, to enlarge- 
ment of the dominion of man. It has not only* 
abounded in results of accurate research, but has 
developed a large power of generalisation founded 
upon patient- experiment, by* which especially 
Charles Darwin has influenced 19th-century- 
tliouglit. 

In church questions there has been the same 
advance of fearlessness in the inquiry after truth, 
and the same strenuous endeavour to make truth 
bear fruit within the lives of men. Every tendency 
of religious thought has had its faithful repre- 
sentative in Wliately, Iveble, Pusey, Newman, Dr 
Arnold, Maurice, Dean Stanley, Canon Liddon, 
Dr Martineau, and many more. The periodical 
press has opened a free plain for ready encounter 
of all forms of thought in honest grapple with each 
other. There is even an increasing number of 
magazines founded upon the plan first adopted by- 
George Henry Lewes in 1865, when lie established 
the Fortnightly Review , for the free conflict of 
opposite opinions -within the lists of a single 
journal. Tnis good example was followed promptly, 
in 1866, by the establishment of the Contemporary 
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Review ; and the Nineteenth Century appeared in 
1877. With the increase of reading power, the novel 
of the 19th century has taken the place occupied 
in the 16th by the drama. Women among the 
novelists have come to the front in literature 
as earnest helpers to a better day, and novels have 
been used, perhaps too much, for study of the 
deepest problems of the time. Mrs Somerville in 
science, Mrs Browning in poetry, George Eliot 
in fiction, have marked the advance from days 
when, with few exceptions, only men took part 
in the mind-labour of successive generations. The 
civilising power of the highest literature has been 
diffused by the energies of vigorous and earnest 
men, William and Robert Chambers, Charles 
Knight, and others who are now continuing such 
labour. Side by side with the free literature of 
England, a sister literature has grown in America 
which adds its forces to our own. The volume 
of the mighty stream of English literature has 
increased into an expanse that can be shown 
here by no more than a vague suggestion of 
its breadth and the direction of its flow. Our 
last great period in English literature is marked 
especially by the variety of forms in which all 
writers who obtain a large hearing dwell on in- 
dividual fidelity to duty, in a life that is sincere 
and simple, as the one way to the highest possible 
for man. It was so in all the writings of Thomas 
Carlyle, of Dickens, of Thackeray, of George Eliot, 
and of Matthew Arnold. It is so in Alfred Tenny- 
son, whose Idylls of the King figure King Arthur 
throughout as Conscience, the king within the 
human breast. It is so in all the writings of Robert 
Browning, who warns by many forms of dramatic 
expression against the vague ideal ; and who repre- 
sents the poet in his highest utterances, as he is 
tlnoughout all literature, the voice of the worker 
when lie feels most deeply the meaning of his work. 

American literature is dealt with under UNITED 
States, and there are paragraphs under Australia and 
Canada on the literature of those great British colonies. 
There are separate articles on Biogbapht, the Drama, 
Letters, Novels, Newspapers, Periodicals, and 
Romanticism ; and the subject of English literature may 
be further studied in the articles devoted to the several 
authors named above, and to many others wholn in such 
a sketch it is impossible to include. 

See Thomas Warton’s History of English Poetry ( 1774- 
7S ; newed. 4 vols. 1872); J. Payne Collier’s History of 
Dramatic Poetry (3 vols. 1831; revised and enlarged, 
1879); Henry Ilallam’s Introduction to the Literature of 
Europe in the Fifteenth, Sixteenth , and Seventeenth 
Centuries (4 vols. 1837-39); Thomas Wright's Biographia 
■, Brilannica Literaria (vol. i. Anglo-Saxon Period, 1842 ; 
vol. ii. Anglo-Norman Period, 1849); George Lillie 
Craik’s Sketches of the History of Literature and Learn- 
iny in England (1844-43), expanded in 1SG1 into a Com- 
pendious History of English Literature and the English 
Language; S. A. Allibonc’s Dictionary of English and 
American Literature (3 vols. Phila. 1839-71); Thomas 
Arnold’s Manual of English Literature (18G2) ; Hippolyto 
Taine's Histoirc dc la Literature Avglaisc (4 vols. 18G3- 
64; translated by H. van Laun, 1871); William Minto’s 
Manual of English Prose Literature (1872); A. W. 
Ward’s History of English Dramatic Literature to the 
Death of Queen Anne (2 vols. 1875); T. H. Ward’s English 
Pools (2d ed. 4 voK 18S3); Henry Jlorlev’s First Sketch of 
English Literature J1S73; enlarged in 1SSG), and English 
II riters (4 vols. 18S7-89); Leslie Stephen’s History of Eng- 
lish Thought in the ISth Century (2 vols. 187G); Stopford 
Brooke’s Primer of English Literature ( 1S-S0 ) ; Richard 
Wfilcker's Grunelriss zur Geschiehtc dcr angchiichsischcn 
LiUeratur (1885); Bernhard ten Brink's Geschiehtc dcr 
englischen Litterntur (vol. i. 1S77; translated by H. M. 
Kennedy, 1883; vol. ii. 1SS8); E. J. Bierbaum's History 
of the English Language and Literature from the Earliest 
Timet until the Present Day, including the Literature of 
Horth America (Heidelberg, 1883); Gustav Korting’a 
Grunilris t dcr Geschiehtc dcr englischen Lilhratur ron 
ihren Anfungen l/is : ur Gcgcntcart (18-S7); George Saints- 


bury’s Elizabethan Literature (18S8); Edmund Gome’s 
From, Shakespeare to Pope (18S5), and Literature of the 
Eighteenth Century (1889); Henry Morley’s Library if 
English Literature (5 vols. 1S76-82); and Chambers's 
Cyclopccdia of English Literature (2 vols. 4th ed. ISSo). 

English River, ’(1) an estuary on the west 
side of Delagoa Bay; (2) another name for the 
Churchill River (q.v.). 

Englishry. The Danish conquerors of England 
drew a legal distinction between the Danes and 
the English ; and in this point the Normans 
followed their example. ‘ The Englishry,’ like 1 the 
Jewry,’ was a term of contempt, ‘in cases of 
murder, the hundred was punished, unless it could 
make a ‘ presentment of Englishry,’ showing that 
the person slain belonged to the conquered race. 
There are recorded cases in which the hundred 
incurred an additional penalty for declaring that 
a murdered ‘ Frenchman^ was an Englishman. In 
process of time Normans and English became one 
people; and ‘presentment of Englishry’ was 
abolished in the reign of Edward III. 

Engrailed, in Heraldry, a line composed of a 
series of little semi- 
circular indents. I I 

When a partition I I 

line is engrailed, the hT~— 

points are turned up- vlWfli l 1 !!' Ji/ \f I 1 ' ^ 

wards ; when an VvvvkrtArW 

ordinary is engrailed, \ / \ y 

they enter the field. / j\y 

Invecked is a parti- ^ v 

tion line the contrary a, Fess engrailed; h, Fcssinveckcd. 
of engrailed, with the 
points pointing downwards and inwards. 

Engraving, in the strictest sense of the word, 
is the art of scratching or incising marks or figures 
upon tablets of any hard substance. Certain forms 
or the art — such as decorative engraving for 
purely ornamental purposes upon metal, engraved 
writing upon tablets for the purpose of lccord, 
gem-engraving for the production of signets, cameo- 
engraving, &c. — are of extreme antiquity. But, 
in its more especial and restricted sense, toe 
word engraving is understood to designate toe 
cutting or incising of designs upon metal plates 
or blocks of wood, for the purpose of punting 
impressions from them in ink upon paper, or other 
similar substance. Engravings of this sort arc 
divided into the two broad classes of engravings on 
metal, in which the lines to be printed arc sunk or 
incised, and engravings on wood, in which the lines 
to he printed appear in relief, the wood between them 
being cut away. In the former the plate, having 
been inked and wiped on the surface, retains, 
ink only in its hollowed lines, from which it j 
conveyed to the paper by the pressure of the I ,rlI '\ 
ing-press ; whereas in the latter only the elevai « 
portion of the surface of the block is inked ^} 
means of a roller, and being subjected to the pre , 
it prints as a raised type. [ hOOD-EXGKAVIM* 
fully described under its specific 1 leading ; li- 
ve deal only with Engraving upon Meta'.] 

The metal most commonly used for cngrai nt, 
has been copper; but during the 19 th eenti D 
steel has been largely employed on account ot • 
hardness, which ennblcs it to resist the wear 
printing, and to throw oil’ a far larger nin'j" j® 
of unimpaired impressions than could possinij 
obtained from a copper plate. Steel, however, 
less readily engraved upon than copper, ami s 
apt to yield a less free and artistic result : . nm ’ - 
means of a recent discover}’, the surfaces of C ”W’. 
plates can now be protected by an_ extremely in 
coating of steel deposited by galvanic action, wmi 
enables them to yield a large number of exeem 
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impressions without being worn. Zinc plates have 
also been employed to some. extent for etchings, 
especially by Seymour Haden, a very eminent 
‘painter-etcher,’ who likes the ‘fat,’ picturesque, 
and varied line which this metal yields when bitten 
by the acid. 

The earliest of the impressions taken from en- 
graved plates are those most valued by connoisseurs, 
on account of their sharpness, clearness, and rich- 
ness, qualities which are gradually lost as the 
surface of the metal becomes worn by repeated 
printing. The term ‘working proofs ’ indicates 
trial impressions printed by engravers for their own 
use, to test the state of their work during its pro- 
gress. ‘ Artist’s proofs ’ are those bearing the 
signature of the painter or engraver, or of both, 
which is held to guarantee the quality of the im- 
pression. ‘ Proofs before letters f are those thrown 
off before the printed titling, &c. has been added ; 
and ‘ open letter proofs ’ are those in which the 
letters of the title nave been added merely in out- 
line. 

THE PROCESSES OF ERGRAVING ON METAL. 

Line-engraving. — The chief instrument of the 
line-engraver is the burin or graver, a small bar of 
steel, usually in the form of a quadrangular prism, 
pointed at one end, and until the other fixed in a 
rounded wooden handle. This instrument . is held 
between the engraver’s forefinger and thumb, which 
direct the motion of the point as it is pushed forward 
by the pressure of the palm of the hand on the 
wooden handle, and incises, upon the plate of 
polished metal placed beneath it, a line proportion- 
ate in breadth and depth to the amount of pressure 
used and the angle at which the point is applied, 
the metal being lifted clean out of the furrow in a 
long strip or shaving. In this manner the design 
is inscribed upon the plate : and, in printing, the 
plate is inked, its smooth surface is then wiped 
clean, so as to leave the ink remaining only in the 
incised lines, from which it is removed to paper by 
being passed through the printing-press. 

Etching. — In this process a polished metal plate 
is coated with a thin transparent surface or ‘ ground ’ 
impervious to the action of acid. For this purpose 
a composition of white wax, gum-mastic, and 
asphaltum is usually employed, inclosed in a ball of 
silk. When this ball is applied to the heated 
surface of the plate, the ground melts and exudes 
through the cloth, and is spread evenly over the 
metal by means of a pad of cotton-wool covered 
with silk, termed a ‘clabber.’ The plate is then 
exposed to the smoke of wax tapers till it becomes 
of a uniform black colour, which enables the 
etched line, disclosing the shining metal, to 
be visible on its surface. ' Upon this plate, so 
prepared, the design is drawn with an ‘etching- 
needle,’ a sharp steel point fitted in a handle, 
and held like a pencil in the artist’s hand. 
This needle removes the impervious ground where 
it is applied, disclosing lines of the bare metal, 
which are ready to be acted upon by the acid. 
The back of the plate having been protected by 
an application of Brunswick black, it is placed 
in the ‘ acicl-batli,’ a flat tray filled with a mordant, 
usually composed of nitric acid diluted with an 
equal volume of water, which attacks and corrodes 
the metal in the lines that have been exposed to 
its action by the needle. After sufficient time has 
been allowed for the palest lines of the subject to 
be bitten, the plate is removed from the bath ; 
these lines are covered with a ‘stopping-out 
varnish ’ of Brunswick-black, applied with a brush, 
which protects them from further action of the 
acid ; arid the plate is returned to the bath, which 
attacks the lines still exposed. This process is 
repeated as often as necessary to produce the. 


desired variety in depth of the various lines of the 
design. When the biting is completed, the plate 
is finally removed from the bath, the, ‘ground’ is 
cleaned off by means of turpentine, and the design 
appears incised on the metal. The plate is then 
inked and printed in a manner similar to that 
employed in a plate engraved with the burin, those 
lines which have been longest exposed to the acid 
printing darkest, as they are the deepest and 
retain most ink. Much also can be done towards 
obtaining an artistic result by leaving a small 
coating of the ink on certain parts of the smooth 
surface of the plate, this film of ink printing as a 
delicate tint. If it should be found that the lines 
are too shallow, the plate may be regrounded by 
means of a roller charged with the ‘ ground ’ being 
passed over the plate. This coats the level surface 
with the impervious ‘ground,’ but leaves the incised 
lines free, so that they may be again subjected to 
the action of the acid in the bath. 

During recent years various new methods of 
etching, and modifications of the process described 
above, have been introduced. These will be found 
clearly and fully described in P. G. Hamerton’s 
Etcher's Handbook. In particular, a process for 
drawing the subject while the plate is exposed to 
the acid has been invented and much employed by 
Seymour Haden. He prepares the metal plate as 
above, and places it in a shallow bath filled with a 
mordant composed of hydrochloric acid, chlorate of 
potash, and water ; and the subject is then drawn 
with the needle, the lines intended to be darkest 
being those first laid, so as to be longest exposed 
to the action of the acid. 

It should be noticed that, while the early line- 
engravers worked with the burin alone, etching is 
combined with burin-work in most modern line- 
engravings; the subject being usually sketched 
with the etching-needle and bitten with acid, and 
the freer portions of foliage, &c. being also executed 
in a similar manner. ‘ Dry-point • is frequently 
employed in finishing the more delicate portions 
of line-engravings. The dry-point is an' etching- 
needle sharpened in a particular way, and em- 
ployed to scratch lines upon the bare metal. 
Unlike the burin, it does not cut a clean furrow 


yields a rich velvety blackness. When employed 
as an adjunct to line-engraving, this ‘bur’ is 
removed with the * scraper ; ’ and so treated, dry- 
point yields an extremely delicate line, very useful 
in finishing line-engravings and etchings. A 
‘ruling-machine’ is also employed in producing 
the parallel lines representing flat skies in line- 
engravings. 

Soft-ground Etching. — The metal plate is coated 
with ordinary etching-ground mixed with tallow, 
and a sheet of thin paper, with a certain degree of 
grain or texture in it, is stretched over the plate. 
The design is then drawn upon the upper surface 
of this paper with a hard black-lead pencil. _On‘ 
the paper being removed, it carries off adhering 
to its lower surface a portion of the etching-ground 
where pressure has been applied by the pencil- 
lines, exposing the metal of the plate, which is 
then bitten with acid, cleaned, and printed from, 
in the same manner as an ordinary etching. The 
impressions yielded by this process resemble a 
pencil-drawing or a lithograph. 

Mezzotint-engraving. — This method differs from 
all other processes of metal engraving in that, 
while other engravers work from light to shade, 
and each line which they draw prints as a dark, 
the mezzotinter works from dark to light, and each 
touch which he adds to his plate prints as a light. 
Mezzotint-plates are prepared by the action of a 
kind of chisel, termed a ‘ cradle ’ or ‘ rocking-tool,’ 
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which passing over its surface roughens it, raising 
a * bur f of innumerable small metal points, so that 
if the plate were then inked and printed it would 
yield an impression of a uniform black. The 
engraver, having traced his subject on the plate, 
proceeds to smooth the surface by removing the 
‘bur’ with a scraper, in proportion as he wishes 
to introduce light into his design ; the bur being 
left' untouched in the darkest shadows, partially 
removed in the half-lights, and wholly cleaned 
away in the high lights, in which the surface is 
perfectly smoothed, and brought to a high polish 
by means of the ‘ burnisher.’ In modern mezzotint- 
plates, etching and work in stipple are frequently 
introduced, in a mistaken effort to obviate that 
softness and indefiniteness which is a characteristic 
of this method. 

Aquatint-engraving. — In this process the polished 
metal plate is covered with a solution of resinous 
gum dissolved in spirits of wine. The spiiit evapor- 
ates, leaving the resin deposited in minute granula- 
tions on the metal surface. The design is then 
transferred to the metal, and the plate is bitten in 
a bath of diluted nitrous acid, which corrodes the 
portions left exposed between the grains of resin. 
The darkest parts of the design are longest exposed 
to the action of the mordant, the lighter parts 
being successively protected by a series of ‘ stop- 
pings-out,’ consisting of oxide of bismuth and 
turpentine varnish applied with a brush in a 
manner similar to that employed in the 1 stopping- 
out’ of an ordinary etching. The impressions pro- 
duced resemble those yielded by mezzotint, both 
processes working by spaces and not by lines. 

Chalk or Stipple Engraving . — The metal plate is 
coated with an ordinary etching-ground, and the 
subject is drawn upon it by means of a succession 
of small dots produced by the point of the etching- 
needle. The plate is then bitten in the usual way 
with acid, which corrodes the metal at the points 
uncovered by the needle ; and it is afterwards 
finished by clots, applied with the point of the 
etching-needle or burin on the bare metal. 

Mechanical and Photographic Process. — Engrav- 
ing in recent times has suffered much from the 
rivalry of photographic and mechanical substitutes. 
The most important of these is known as photo- 
gravure or heliogravure. The beauty of the work 
produced by means of this process, in the repro- 
duction of paintings, of drawings in monochrome 
made for the purpose, and of photographs direct 
from nature, has raised it to a position in which 
it bids. fair, at no very distant date, to supersede 
engraving altogether; except in so far as the burin 
is used to touch up and finish the plates so pro- 
duced. The processes employed will be described 
under Photogravure. 

A photo-meclmnical process which is much 
used in the leproduction of the plates of the older 
engravers and etchers, and in the production of 
intaglio etched plates from pen drawings, has been 
carried to great perfection, some of the work pro- 
duced by Amand-Durand of Paris being quite equal 
to the finest hand etchings. A positive photograph 
is taken of the drawing or engraving to be repro- 
duced '( i.e. the lines are black, the whites clear 
glass) ; this is placed over a copper plate coated 
with a bituminous varnish, and exposed to the 
light. AN here the lines of the photograph have 
protect ed the tarnish fiom the light it remains 
soluble, but where the light has affected it through 
the glass it becomes insoluble. The varnish may 
then be dissolved from the lines, and the copper 
exposed exnctly as if the etching-point had been 
used to make the drawing on an etching-ground. 
It is then etched in the usual manner, ns alreadv 
described, and finally touched up and improved 
with the graver. 


There are many other mechanical and photo- 
graphic processes of engraving, especially for the 
production of relief blocks, but as their connection 
with engraving is more or less remote, and tliev 
are all more or less used for the purposes of book 
illustration, it will be more convenient to devote 
a special article to describing such of them ns 
are not well enough known by their distinctive 
names, to be separately treated. See the article 
Illustration. 

HISTORY OF ENGRAVING ON METAL. 

Line-engraving. — The practice of engraving metal 
plates, for the purpose of printing impressions from 
them with ink upon paper, originated with the early 
Italian goldsmiths, who in this manner were accus- 
tomed to take proofs of the metal objects which they 
decorated with engraved designs, in order to test the 
progress of their work ; and these nielli (see Niello), 
or decorated plates of metal, in which the hollows 
were finally to be filled in with a black enamel, are 
regarded as the earliest engravings. A pax or 
metal plate used in the Roman ritual to receive the 
kiss of peace, executed by Maso Finiguerra, in 1432, 
for the church of San Giovanni in Florence, is con- 
sidered to have been the first metal from which im- 
pressions on paper are known to have been taken. 
This pax is pieserved in the Uffizi at Florence, and 
the only known original impression from it is in the 
Bibliothhque de Paris. Works of niello, however, 
were only incidentally used for taking inipiessions 
on paper; they were primarily designed as metal 
decorations, but they supplied the necessary hint 
as to the possibilities of the process, and led the 
way to such works ns the Kalcndar, dated 1403, 
and ascribed to Baldini ( c. 1 430 -c. 1480), and the 
plates in the Monte Santo de Dio (1477) and in 
an edition of Dante (1481), both of which are 
ascribed to Baldini and Botticelli (1447-1515), in 
which aye see the beginnings of metal engraving 
properly so called. Among the other early I talian 
line-engravers were Antonio del Pollajuolo (1429- 
98), who executed a few very scarce prints, showing 
that command of the figure for which he was 
celebrated as a painter; Roberta (c. 1510), whose 
works are excellent in design, though poor _in 
technique; and Andrea Mantegna (1431-1500), 
whose productions are distinguished by an impres- 
sive gravity and by a dignified classical feeling. 
Most of these engravers were themselves paintcn, 
and engraved from their own designs ; but in Marc 
Antonio Raimondi (c. 1488— c. 1530) wo have an f n ' 
graver in the modern sense, engaged in reproducing 
the works of other artists. He is mainly known 
by his noble transcripts of the works of Raphael, 
iu which he was aided by the master himself, 
who sometimes corrected ids outlines upon the 
copper. Among the modern line-engravers 0 ' 
Italy may be named John Volpato (1730-180"), 
known chiefly by his ‘ School of Athens and qj” or 
plates after Raphael ; Raphael Morgbcn ( h-’- 
1S33), whoso most famous plate reproduces l' 001 ]' 
ardo’s ‘Last Supper,’ though a finer work is I"' 
rendering of Van Dyck’s portrait of Francc-eo ue 

Moncada; Paul Toschi (1788-1834), celebrated for 
his transcripts of the frescoes by Correggio a 
Parma; and Louis Calamatta (1802-09), "li 
worked much after Ingres. . , 

Among the productions of the North we find 
example of line-cngiaving upon inctal earlier 
date than any afforded bv the schools of If™.': 
This is a ‘ Flagellation,’ forming part of a 1 1***? 1 ‘ f 
series, dated 144(5, a work attributed to an cngrft 
of Upper Germany. Among the other early '><■ ' 
man engravers are ‘The Master of 141*4 or o* 
Banderoles’ and ‘The Master of 14(50 or of 1 
Initials (£, But it is in Martin belong- 
( c. 1420 -c. 1488) that we find the first really a ,e 
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and accomplished master of the German school. 
Ills admirable works — very quaint, arid full of the 
richest decorative feeling — are extremely scarce, 
hut they may be studied in the excellent fac-siniiles 
executed by M. Amand-Durand of Paris. Along 
with Schongauer may also be named Israel von 
Meckenen (c. 1480—1503), another prolific and ex- 
cellent engraver. In Albert Diirer (1471-1528), 
however, we have the great master of the German 
school, alike in the admirably accomplished technique, 
of his plates, in their nobility of design, power 
of draughtsmanship, and expressional qualities. 
Not far beneath lum must be ranked Lucas van 
Leyden (1494-1533), a productive and talented 
workman with the burin, though he was inspired 
by a less lofty and profound imagination, and dealt 
with homelier subjects than his great contempo- 
rary. At the early age of fourteen he had already 
produced several very accomplished plates, and he 
worked unceasingly, both as painter and engraver, 

' till his death at the age of forty. Under the influ- 
ence of Diirer, there sprang up a school of engravers 
working after their own designs. These men, dis- 
tinguished by a dexterous use of the burin, and by 
very considerable invention and decorative skill, 
are known, from the small size of their plates, as 
‘The Little Masters.’ They include Albert Alt- 
dorfer (c. 14S8-1538), Jacob Binck (c. 1490-1569), 
Hans Sebald Beham (1500-50), Bartel Beham 
( 1502-40), Heinrich Aldegrever ( 1502-C.1555), Georg 
Pencz (c. 1500-50), and Hans Brosamer (c. 1485- 
1552). In the end of the 16th century a notable 
school of line-engravers arose in Holland, among 
the members of which Henry Goltzius (1558- 
1617) produced portrait-engravings of extreme 
delicacy and finish, arid Henry Hondius (c. 1573- 
c. 1662) is also favourably known for plates of a 
similar class ; while Sehelte Bolswert (born c. 1586), 
Paul Pontius (c. 1596), Lucas Yosterman (c. 1580), 
Peter de Jode (1606-60), and others were members 
of a school which owed its rise to the influence of 
Rubens. Among the more modern German line- 
engravers are Johann Georg Wille (1715-1807), 
Georg Pried rich Schmidt (1712-75), and Johann 
Christian Friedrich Wilhelm Muller (1783-1816), 
known by his fine rendering of the ' Madonna cli 
San Sisto ; ’ all of whom worked for a time in 
France. 

In France some of the earliest line-engravings 
are the illustrations to a book by Breydenbach, 
published at Lyons in 1488, and reproducing wood- 
cut views published at Mainz two years pre- 
viously. Noel Gamier (working up till 1540) is 
known by his copies from the German, engravers; 
but in Jean Duvet (1485-1561) France first 
possessed an engraver of real ability. Consider- 
ably influenced by Mantegna, he produced his 
'Martyrdom of St Sebastian,’ and his series of 
' The Apocalypse ’ and of ' The Amours of Henry 
II.,’ works or considerable inventive power. He 
was followed by Claude Corneille (c. 1550), Jean de 
Gourmont (c. 1550), Jean Cousin ( 1501 -c. 1589), 
Pierre Woeiriot (1532), and Etienne Delaune(1519- 
83), an able engraver who worked after Cousin, 
and is also known by r his graceful hunting subjects 
and by his series of ‘The Sciences’ and the 'Twelve 
Months.’ From such men we pass to the school of 
Fontainebleau, formed by Rosso and Primaticcio, of 
which, among the engravers, the most celebrated 
are Antonio Fantuzzi de Trento (150S-C.1550), 
Leonard Tiry (working 1540-65), Rene Boyvin 
(1530-C.159S); and Guido Ruggieri ( working about 
1570), Thomas de Leu (c. 1560-1612), and Leonard 
Gaultier (c. 1552-1641 ) may be named as good 
engraver’s of portraits, leading the way to the 
great school of French portrait-engravers in line 
of the 17th century, who carried the art to the 
utmost conceivable "perfection of which their aims 


and method admitted. Among these are Claude 
Mellan (1598-1688); Robert Nanteuil (c. 1623-78), 
one of the most spirited and manly engraver’s of 
that or of anytime; Jean Morin ( c. i 600 -c. 1666) ; 
Gerard Edelinek(c. 1640-1707), a native of Antwerp, 
summoned to France by Colbert ; Gerard Andran 
(1640—1703), the most able draughtsman of the 
school, who largely employed etching in combina- 
tion with Iris burin-work; and Antoine Masson 
(1636-1700).- The line-engravers of this period are 
seen at their highest in their portrait-subjects, 
which are delightfully spirited and intelligent in 
handling, and — being frequently, as was usually 
the ease with Nanteuil’s work, done ad vivrnn, or 
from the engraver’s own drawing made from the life 
—possess the highest interest and authenticity as 
direct and original portraits. Following these men 
come a group of portrait-engravers who were more 
exclusively employed in rendering the works of 
painters, and whose work, absolutely skilful and 
accomplished as it was, rendering details and repro- 
ducing textures with unexampled exactitude and 
variety of touch, was yet somewhat less manly, 
direct, and simple than that of their predecessors. 
Among these were Pierre Drevet the Elder ( 1663— 
1738); Pierre Drevet the Younger (1697-1739), 
from whom we have a superb portrait of Bossuet, 
after Rigaud ; and Jean Daulle (1703-63). To 
Wille, Schmidt, and Muller we have already 
referred as engravers of German nationality work- 
ing in France. Laurent Cars ( 1702-71 ), Nicolas 
de Larmessin (1684-1756), Bernard Ldpicic ( 1699— 
1755), and Pierre-Louis Surugne (1717-71) pro- 
duced admirably faithful transcripts from the figure- 
pictures of Watteau, Chardin, and other contem- 
porary painters. Charles-Nicolas Cochin (1715-88), 
in addition to' similar work, executed a series of 
valuable medallion portraits of most celebrated 
men of the time; and Jacqnes-Philippe Lebas 
(1707-83), Claude - Augustin Duflos (1701-84), 
Pierre-Philippe Clioffard (c. 1729-1809), and Augus- 
tin de Saint-Aubin (1 736-1 S07) transcribed with 
vivacity the vignette book-illustrations of Gravelot 
and Eisen. In more recent times Louis Copia 
(1764-99) and Bartlrilemy Roger (1770-1840) ably' 
engraved the works of Prud’hon ; Charles-Clement 
Bervic (1756-1822) was an accomplished pupil of 
Wille, influenced by the classical revival inaugurated 
by David ; after whose works Pierre-Alexandre Tar- 
dieu (1756-1S44), another pupil of Wille’s, engraved 
much, though liis most important plate is ‘The 
Earl of Arundel,’ after Vandyck. In our own 
time Auguste Boucher-Desnoyers (1779-1857) has 
produced many thoroughly accomplished plates, 
chiefly after Raphael; and Louis Calamatta (see 
above), Paul Mercuri, another Italian engraver 
working in France, and Achille-Louis Martinet 
( 1806-77 ) have also been most skilful engravers. 

Among the earliest line-engravings published in 
England are the copperplates in ‘ The Birth of 
Mankind ’ (1540), and in a translation of Vesalius’s 
Anatomy (1545), the illustrations of the latter 
having been copied from the original woodcuts by 
Thomas Geminus, who was also the translator; 
but William Rogers (c. 1545) is usually regarded 
as the first English line-engraver of mark. He is 
best known by bis full-length of Queen Elizabeth, 
after Oliver. Several members of the De Passe 
family settled in England in the middle of the 
17th * century ; and Renold Elstracke (c. 1620) 
and Francis Delarm (1590) were the chief engravers 
of the scarce and interesting historic portraits in 
Holland’s Basil iulogia (I61S). A more important 
name is that of ‘William Faithome the Elder 
(1616-91 ) — a pupil, while in France, of Nanteuil’s — 
among whose works is a portrait of Milton, ‘ad 
vivum dclin. ct scidpsit, 1G70.’ His plates lead us to 
those of William Hogarth (1697-1764), whose burin 
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engraved, in a sound, honest, and straightforward Callot (1592-1 C35) was a spirited and prolific etcher 
fashion, many of the figure-subjects executed by of figure-subjects. During the 18th century the 
his brush. sound traditions of etching seem to have been 

Next comes a group of far more accomplished forgotten, and its true capabilities forgone in 
engravers, who worked in a classic and finished, France and elsewhere; and the revived practice 
if somewhat formal manner. Among these are of the art, upon correct lines, dates from about 
Sir Robert Strange (1721-92), known mainly by 1S40, when painter-etchers like Charles Daubigny 
his transcripts from the Italian masters; William (1817-78). and Charles Jacquc (bom 1813) began 
Voollett (1735-85), seen at his best when repro- to find, in a periodical entitled U Artiste, an 
ducing the landscapes of Claude and Richard outlet for the plates which they had etched for 
Wilson ; and William Sharp (1749-1824): while mere love of the process and of its artistic pos- 
William Blake (1757-1827), a true and sensitive sibilities. . The Gazette ties Beaux Arts, established 
* painter-engraver,’ won an abiding place in the. in 1857, is also intimately associated with the 
history of the art by his ‘ Illustrations of the Book revival of the art in France, as was also M. Cadart, 
of Job.’ The end of the last century and the the Paris publisher. Among the more eminent of 
earlier part of the present is distinguished by the the modern French etchers may be named Charles 
achievements of the great school of English land- Meryon (1821-6S), known by his ‘views’ of Paris, 
scape-engravers in line founded by William Rad- ‘ views ’ which are also visions ; Maximo Lalannc 
clyfi'e (1780-1855), and including Robert Brandard (1827-86), one of the most graceful masters of the 
( 1 S05-62 ), J. T. Willmore (1S00-63), and William point; Veyrassat ; Felix Braquemond (born 1833), 
Miller ( 1796-1882), whose admirable artistry trans- a robust and vigorous etcher; and Jules Jnequemart 
lated with the most finished skill the subtlest (1837-80), celebrated for his delicate and sensitive 
cloud-effects of Turner. The vignette illustrations renderings of old jewellers’ work and other precious 
to Rogers’s Italy (1830) and Poems (1834) are objects of still-life, as well as for his transcripts 
marvellous examples of the work, on a minute from pictures. We have here spoken mainly of 
scale, of this school of engravers. Since the the painter-etchers, but etching, of a particularly 
period of these men, line-engraving has declined skilled and dexterous' sort, has been largely cm- 
in England, the popular demand now running ployed in Paris as a freer, swifter, and less mcchani- 
more in the direction of etching and of various cal method than line-engraving for the reproduction 
photographic reproductive processes ; hut within of paintings. Among the most skilled of the 
recent years we have had such accomplished French reproductive etchers are Leopold Flamcng, 
burinists as G. T. Doo (1S00-S6), Lumb Stocks Panl-Adolphe Rajon (1842-S8), Charles Waltner, 
(bom 1S12), and C. H. Jeans (1827-79). In and Le Rat. 

America, which now possesses a singularly' dexter- In England, the first representative etcher is 
ous school of wood-engravers, and also several Wenceslaus Hollar (1607-77), a native of Prague, 
talented etchers, comparatively little of artistic brought to this country by the Earl of Arundel in 
worth has been produced in line-engraving. Here 1637. He worked under the constant pressure of 
the process has been chiefly used for book illustra- extreme poverty, and much that he produced was 
tion, and for the reproduction of portraiture ; and beneath liis best powers ; but the finest of Ins 
many of its practitioners have been artists of prints are monumental and exemplary' ns specimens 
British nationality. For an account of American of the art. ‘People sometimes say' to me, “IMmt 
engravers, see W. S. Baker’s American Engravers is it yon see in Hollar?” and I always reply, 
and their JForfcs (Philo. 1875). “Nearly everything,’” writes Seymour linden. 

Etching . — Albert Dtircr (1471-152S), so prolific During the years that succeeded Hollar, the true 
as a line-engraver and a woodcut-designer, has also spirit of the process was lost sight of in Britain, ns 
the distinction of being the earliest artist who used abroad ; though the mere processes of the art woro 
the process of etching; but the first — and as yet kept alive by their use m preparation and_ sun- 
unequalled — master in this department is Rem- ordination to line-engraving, and by the practice of 
brandt ( 1007-69), who, alike in portrait and sub- such etchers as Thomas Worlidge( 1700-66) in Lag- 
ject etchings and in his rarer etched landscapes, is land, and David Deuchar and John Kay ( 17-12-1810) 
the perfect example of what a ‘painter-etcher,’ in Scotland. It was Andrew Geddes, A.R.A. 
an etcher working direct from nature or from his 1844), whose example first gave a wholesome ami 
own designs, should he. Much also was done by vigorous stimulus to the practice of the art ; ami, in 
the pupils and immediate successors of Rembrandt, particular, he produced some most effective w?. 1 ., . in 
by’ such men as Ferdinand Bol (c. 1611-81), Philip dry-point. Such of the etchings of David. lulkie, 
de Koninck (1619-S9); and later Adriaen Janszoon Ii.A. ( 1785-1841 ), ns the ‘ Gentleman at his Desk, 
van Ostade (1610-85), Cornelis Pictcrsz Bega are excellent in aim and spirited in treatment; but 
(1620-64), Nicolaas Bcrchem (1620-83), Paul both Geddes and "Wilkie must be studied in the 
Potter (1625-54), and Renier Zeeman (born 1612) all scarce original states of their plates, notin the nincli- 
executed etchings worthy' of preservation and study’, worn issue of 1875. Turner ( 1775-1S51 ) used etch- 
By Van Dyck’s own hand ( 1599-1041 ) is a series of ing with admirable power and unerring selection ot 
masterly etchings from his portraits, plates which line in the plates of his Liber Stiuhorum, where 
were afterwards completed by the burins of pro- the light and shade was afterwards added ny 
fessional engravers. Daniel Nicolaus Chodowiecki mezzotint, applied usually by T the hand of a pio- 
( 1 <20-1801 ), a most prolific etcher, born at Danzig, fessional engraver. A considerable stimulus '"as 
and working in Berlin, is known by his admirably given to the art in England by tbo establishment 
spirited and graceful book-illustrations. In ony of the Etching Club, which began to publish P°y' 
own time, Jan Barthold Jongkiml and Carel folios in 1841 ; and still more by the publication, in 
Nicolaas van ’s Gravesnnde have produced land- 186S, of P. G. Hamerton’sAVc/o'n^ond Etchers, am 
scape-etchings in essential sympathy with the work the establishment of the Portfolio, a nineazin •- 
ot the early Dutchmen ; and Profcs-or Vilhelm chiefly devoted to etchings, under his editorship, ) 
Unger is favourably known as an etcher from 1870. The Etching Club included in its lncnibvrsmp 
paintings. such able etchers ns , Samuel Palmer (lSOo-ot!. 

In Claude (1000-S2), an Italian working in J. C. Hook, C. V. Cope, and Seymour linden, a 
I ranee, _ we have an etcher who infused into his amateur who ranks with James M‘N. iMii-U ( 'r 
work with the needle much of that delicacy and the very head of the painter-etchers working 
tenderness of tone and ntmo-phere for which his England. Alphonse Lcgros and Hubert HerKomr 
work with the brush is pre-eminent : and Jacques have also done much to stimulate interest in t 
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art, both by the example of their works and by 
direct manipulative tuition. Among the younger 
of our able painter-etchers are William Strang and 
Frank Short, the former reminiscent in his work of 
Legros, the latter of Whistler. The more distinc- 
tively reproductive etchers include K. A. Macbeth, 
known by most important transcripts from Frederick 
Walker and George Mason, and from the works of 
Titian and Velasquez in Madrid and London ; while 
Mortimer Menpes has rendered ‘ The Banquet of 
the Officers of the Archers of St Adrian ’ of Frans 
Hals in the largest dry-point on record, as well as 
produced many independent plates, notably two 
series of Japanese subjects. Among the earlier of 
the artists who practised etching in America may be 
named William Dunlap (1766-1839), the historian 
of American art; George L. Brown (q.v.), known 
by his nine ‘ Etchings of the Campagna, Rome ’ 
(I860); and Edwin Forbes, who, about 1S76, pub- 
lished a portfolio of forty plates of ‘Life Studies 
of the Great Army.’ In 1866 M. Cadart of Paris 
established a French Etching Club in New York, 
which did a goocl deal to foster the art. The 
American Art Jtevicw, founded in 1879, during the 
two years of its existence afforded a means for the 
publication of etchings ; and in 1SS1 an interesting 
exhibition of the works of American etchers was 
held at the Boston Museum of Fine Arts, Among 
the most talented of recent etchers in America 
may be named Frank Duveneck, who has produced 
some admirable Venetian street-scenes, Otto Bacher, 
Henry Farrer, Joseph Pennell, Stephen Parrish, 
Mary Nimmo Moran, Thomas Moran, and Charles 
Platt. 

Soft-ground Etching. — This process was effec- 
tively employed by John Sell Cotman (1782-1842) 
in his architectural -subjects, by Samuel Prout 
(1784-1852), and by John Rusk’in (q.v.) in the 
illustrations to the first edition of his Seven Lamps 
of Architecture (1S49) ; but it has now been super- 
seded by lithography, which attains similar results 
in a readier way, and is much less costly in 
printing. 

Mezzotint. — The process of mezzotint was in- 
vented by an amateur, Ludwig von Siegen (born 
1609, at Utrecht), an officer who held the appoint- 
ment of ‘Kammer junker ’ to the Landgrave of 
Hesse-Cassel. In 1642 he forwarded to 'his patron 
a portrait of his mother, the Dowager Landgravine 
of Hesse, as the first-fruits of his newly-discovered 
process, stating, in the letter which accompanied 
it, that ‘ how this work was done, no copperplate- 
engraver or artist can explain or imagine. ’ In 1654, 
after having executed other plates in the same 
manner, Von Siegen _ visited Brussels, and there 
came into contact with Prince Rupert (1619-S2), 
who had already been practising etching, and to him, 
for the first time, the inventor disclosed his process. 
It was adopted by the prince, who was assisted by 
Wallerant Vaillant ( 1623-77 ), and was afterwards 
practised by Theodore Caspar von Fuerstenberg, 
one of whose plates is dated 1656 ; Johann Thomas 
of Ypres, who is stated to have acquired the art at 
Frankfort; Abraham Blooteling ( 1634— c. 1695 ), an 
admirable engraver of portraits, who worked for 
a time in England; Gerard Yalck ( 1626-c. 1720) ; 
and by many of the leading Dutch painters and 
engravers of the century. During the 18th cen- 
tury mezzotint-engraving declined in Holland, and, 
indeed, ou the Continent generally, though Jacques 
Christofle Le Blon (born 1670 at Frankfort, died 
1741 at Paris) devised a process for printing mezzo- 
tints by means of which various colours of ink 
appeared in each impression. The art was to some 
extent rerived in Vienna, about 17S0, by Jacobe, 
who had studied in London under the great English 
mezzotinters of the period ; and, in the same city, 
Johann Peter Pichler (1765-1S06) executed some 


admirable plates, particularly his transcripts from 
the flower-pieces of Van Huysum. 

In France we have mezzotint-plates by J. Van der 
Bruggen (born 1649, at Brussels), dated from Paris 
as early as 1681. Sebastian Barras (born C.16S0 at 
Aix ; died 1710), Isaac Sarrabat (working 1695- 
1701), and Bernard Picart (1673-1733) are other 
mezzotint-engravers who worked in France; but 
here the process was comparatively little used on 
account of the great excellence of the French line- 
engravers. 

It was, however, in England that the art was 
most extensively and successfully practised, as is 
indicated by one of the phrases used on the 
Continent to designate mezzotint-engraving, la 
muni&re anglaisc. The process was introduced in 
1660 into England by Prince Rupert, whose 
method is described in Evelyn’s Scnlptura, 
or the Art of Chalcography (1662). He executed 
some fifteen plates, among which the chief are 
the ‘ Great Executioner ’ and the ‘ Standard- 
bearer.’ Sir Christopher Wren (1631-1723) and 
John Evelyn (1620-1706) have been believed, 
on rather insufficient evidence, to have practised 
the art, William Sherwin’s plate of Charles II. 
is dated 1669; Francis Place (1650-1728) scraped a 
few portraits, including one of Charles I., free in 
style and delicate in gradation ; Isaac Beckett 
(1653-1719), and particularly John Smith the 
Elder (1652-1742), worked much after the portraits 
of Kneller ; and John Faber the Younger (born in 
Holland, 1684; died in London, 1756) engraved 
series of ‘ The Beauties of Hampton Court ’ and 
1 The Members of the Kit-Cat Club ’ after the 
same artist, transcribed the portraits of many minor 
portrait-painters of the time, and also engraved 
many subject-pictures, one of the finest being a 
mezzotint from Frans Hals’s ‘Man playing the 
Guitar’ ( 1754). Richard Earlom ( 1743-1822) is seen 
at his liighest in his mezzotints from Dutch flower- 
pictures, prints which are unrivalled for delicacy ; 
and among his other works are his reproductions, in 
combined etching and mezzotint, of Claude’s Liber 
Vcritatis drawings. We have now reached the 
perfect time of the art iri England, the period of 
the great school of mezzotinters who reproduced 
with splendid power the works of Reynolds and his 
contemporaries, with whose style of painting, with 
whose broad generalising touch, the method of mezzo- 
tint is in most essential sympathy. Among the 
greatest of these men are James M'Ardell (1710- 
65), by whose prints Reynolds said ‘I shall be 
immortalised,’ Edward Fisher (1730-85), James 
Watson (1740-90), John Jones (1740-1810), J. 
Raphael Smith ( 1750-1S12 ), Valentine Green ( 1739- 
1813), William Dickinson (1746-1823), S. W. 
Reynolds (1773 or 1774-1835), and Charles Turner 
(1773-1S57). The mezzotint-prints executed after 
Sir Joshua alone include the work of about sixty 
different engravers. Some of these men, such as 
Charles Turner and S. W. Reynolds, took part in 
the plates of the Liber Stuuiorum of J. M. W. 
Turner (himself an accomplished mezzotinter, as 
certain plates of that series attest), and engraved 
the portraits of Raeburn, works especially adapted 
for reproduction by their method ; and William 
Ward (1766-1826) scraped a few splendid prints 
after another Scottish painter, Andrew Geddes. 
The latest and most effective development of pure 
mezzotint in landscape includes the renderings by 
Thomas G. Lupton (1791-1873) of Turner’s ‘Ports’ 
and ‘ Rivers ’ of England, and the transcripts by 
David Lucas ( 1S02-S1 ) from the works of Constable, 
a series executed, like the Liber Studiorum of 
Turner, under the closest supervision of the painter ; 
who, however, did not, like Turner, himself use the 
scraper, though he longed to do so, writing to his 
engraver, ‘ How I wish I could scratch and tear 
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away with your tools on the steel. 5 , On account of 
the larger number of impressions which could be 
printed from them, steel plates had already been 
introduced by the mezzotinters, but these being 
scraped with somewhat less facility than the copper 
plates formerly employed, tended much to the 
deterioration of the art and to the loss of its especial 
qualities of freedom and painter-like breadth, 
especially when the mezzotint work was largely 
supplemented, as was now commonly the case, by 
the burin, and by etching and stipple-engraving. 
By means of tliis modern method engravers of first- 
rate power, such as Samuel Cousins (1801-S7), 
were capable of producing attractive and excellent 
plates ; but in the hands of inferior workmen the 
results attained by this bastard combination of 
various processes were pitiably inartistic. Within 
quite recent years, however, there has been a dis- 
tinct revival of the art upon the old legitimate 
lines of pure mezzotinting upon copper. One of 
the fust inaugurators of the revival was Joseph 
Jossey, who engraved very sympathetically 
Whistler’s ‘ Thomas Carlyle ’ and ‘ Portrait of the 
Artist's Mother. 5 William Campbell (1855-871 
executed several excellent mezzotints after Burne- 
Jones. A powerful impetus towards right technical 
methods was given by Hubert Herkomer (horn 
1849 in Bavaria), and among his pupils D. Wehr- 
schmidt and William Henderson have engraved 
excellently after Holl’s portraits, and Gerald 
Robinson is favourably known by his delicate tran- 
script from Van Dyck’s bust portrait of Henrietta 
Maria in the royal collection. Seymour Haden has 
added mezzotint to the later states of his powerful 
etching from Turner’s ‘ Calais Pier and F. Short, 
in addition to original work, has produced, in com- 
bined etching and mezzotint, some " admirable 
copies from Turner’s Liber Studiorum. Mezzotint 
was the first form of engraving practised in America, 
Peter Pelham (c.lGST-1751 ) having removed from 
London and settled in Boston before 1727, the year 
in which he published, from his own painting, a 
mezzotint of the Rev. Cotton Mather, which was 
followed by various other portraits of eminent 
Americans. Among the other mezzotint engravers 
of America may be named Thomas B. Welch 
(c. 1814-74), and John Sartain (born in London, 
1 S 08 ). 

Aquatint-engraving. — This method is believed 
to have been invented by Jean-Claude-Ricliard de 
Saint-Non (1730-1804), a French draughtsman and 
etcher who studied in Italy, and to have been com- 
municated by him to Jean Baptiste Le Prince ( 1733- 
S1 ), a native of Metz working in Paris, who sold 
the secret to the Hon. Charles Greville. By him 
it was disclosed to Paul Sandby, who was the first 
to practise the method in England, using it to 
reproduce his Welsh landscapes, and carrying it to 
great perfection in his ‘ Views in the Encampments 
in the Parks’ (1780). It was also employed in 
Scotland by David Allan (1744-9S), who engraved 
in this manner his illustrations to Ramsay’s 
Gentle Shepherd (17S8). F. C. Lewis (1779-1850), 
the best aquatint-engraver of his time, is known by 
hi« reproductions of the drawings of Claude and 
of Lawrence ; and he added the aquatint light-and- 
ehade to the first plate of Turner’s Liber Studiorum, 
mezzotint being employed for tliis purpose in the 
rest of the subjects of the series. Catherine Prestel 
(died in London, 1794), a German, executed some 
fine plates in combined etching and aquatint; and 
in Spain Goya (174G-182S) employed a similar 
union of processes in the wild and ’bizarre plates 
which he produced. Aquatint is now little u«ed, 
but in our own time Bnmet-Debaines has adopted 
it with accomplished skill in his renderings of the 
landscapes of Turner. 

Chalk or Stipple Engraving. — .lean Charles 


Francois (1717-69) is said to have been the fust 
engraver to employ this process, and for its dis- 
covery he received a pension of 600 francs from the 
French king, along with the title of ‘ Graveur dcs 
desseins dn Cabinet du Roi. 5 He used the method 
chiefly for the reproduction of drawings in cravons, 
for which it has since been very popular until the 
discovery of Lithography (q.v.) and of Photography 
( q.v. ), by which such lac-similes can more accurately 
and readily be produced. He was followed by Giles 
de Marteau the Elder ( 1722 ), another able engraver. 
Tire process was introduced into' England hv 
William Wynne Ryland (bom 1732; executed fo’r 
forgery, 1783), who worked in this method after 
drawings by the old masters and the designs of 
Angelica Kauffman ; but the most celebrated of 
the stipple-engravers working in England was 
an Italian, Francesco Bartolozzi (1725-1S15). In 
America some good portrait engraving in stipple 
was produced by David Edwin (177G-1S41), an 
Englishman who studied in his native country and 
in Holland, and by Ion B. Forrest (1814-70), a 
Scotsman trained in London. 

The works dealing with the history and ytacUre q! 
engraving are very numerous, and every year adds many 
fresh volumes upon the subject. In Dr W. H. lVillshire’s 
Introduction to the Study and Collection of Ancient 
Prints (2d ed. 1877), a useful book of reference, will ho 
found a list of nearly a hundred works devoted to engrav- 
ing. For an account of technical processes, the student 
may consult T. H. Fielding’s Art of Engraving (1811), 
P. G. Hmnerton’s Etcher's Handbook (1871), the three 
editions of liis Etching and Etchers, and his Graphic Arts 
(1882). Le Pcintrc-Graveur of Adam Bartsch (Vienna, 
1803-21, and Leip. 1854), with its supplements by J. D. 
Passavant (6 vols. Leip. 1860-G4), and A. P. F. Ilobcrt- 
Dumesnil’s Lc Peintrc-Gravcur Franfais (8 vols. Paris, 
1835-50), and the 11 volumes of its continuation by 
Georges Duplessis, are the standard catalogues of old 
prints. Among the other works that may be named are 
W. Y. Ottley’s Early History of Engraving (2 vols. 
Lond. 181G); Georges Duplessis’s ifisfotVe dc la Gratcur 
en France (Paris, 18G1), Les M entitles dc la Graveur 
(Paris, 18G9), and Hisloirc dc la Graveur (Paris, lSS0)j 
and Mry ven’s Dictionary of Painters and Engravers (edited 
by K. E. Graves and W. Armstrong, 2 vols. Lond. 
188G-S9 ) ; and there are separate monographs and 
catalogues dealing with the works of almost all the more 
important individual engravers. The extensive senes of 
fac-similos by M. Amand-Durand of Paris from mo 
plates of many of the old engravers should be studied by 
those to whom the original prints are inaccessible. 

Engrossing, a term used to describe the 
conduct of those who buy up merchandise in largo 
quantities to obtain command of the market. This 
was formerly an offence punishable bv law and hv 
municipal regulations ; as were also the olfenees of 
forestalling (buying merchandise on its way to 
market) and badgering or regrating (buying to sell 
again at an unduly enhanced price). The old lavs 
in restraint of trade were not found to work well. 
So far from making the necessaries of life cheap as 
they were intended to do, they discouraged pro- 
ducers and traders, and so made prices abnormal 
high. The English statutes on the subject were 
therefore repealed in 1772, and the offences pi 
engrossing, &c. were finally abolished, both n j 
England and in Scotland, in *1844. In tbe umlen 
States, engrossing is a common-law offence ; ana 
the constitutions of several states declare that 
monopolies are ‘contrary to the genius of tn,B 
government; ’ but with the development of modern 
commerce these restrictions have become obsolete, 
and ‘rings,’ ‘comers,’ ‘syndicates,’ ‘trusts a* 11 
year by year becoming more common on botfi side 
of the Atlantic. 

Engrossing a Peed means the writing > 
out in full and' regular form on parchment^ 
paper for signature. The person who dispose 
usually a law-stationer or clerk. In Scotland, t 
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corresponding term is ‘extending a deed,’ and the 
name of the person who does so must he named, in 
the testing clause, which is not necessary in Eng- 
land. See Deed. 

Enharmonic, originally the name of one of 
the three Greek scales, is now applied to music 
constructed on a scale containing intervals less 
than a semitone — e.g. where the difference is recog- 
nised betwen G$ and Ab, or D$ and Eb. On the 
old organ built by ‘ Father ’ Smith for the Temple 
' Church in London these notes had separate keys. 
But in modern keyed instruments, tuned, as they 
now universally are, in equal temperament, these 
notes are represented by the same sound ; and the 
possibility is afforded of enharmonic modulation, in 
which a chord belonging to one key is, by a change 
merely of its notation, made the means of passing 
into another key. The chords commonly used in 
this change are the diminished seventh, or equivocal 
chord, which may be written in four different ways, 
and (less frequently) the dominant seventh, which 
may be changed into the German sixth. See 
Music. 

Enkhlllzeil, a town of North Holland, one of 
the ‘ dead cities of the Zuider Zee,’ 35 miles NNE. 
of Amsterdam. It once sent out 400 ships to the 
herring-fishery, and had 40,000 inhabitants ; but its 
harbour has gradually silted up. It was the first 
town to throw off the Spanish yoke (1572), and in 
1625 was Paul Potter’s birthplace. Pop. 5751. 

Enlistment is the mode by which the British 
and American army is recruited, as distinguished 
from the Conscription (q.v. ),prevailing in most Euro- 
pean countries. Enlistment in Britain was, until 
1802, in the hands of middlemen, who received a com- 
mission for their trouble. Since that year it has 
been managed by the adjutant-general’s department. 
Formerly, a soldier enlisted for life, and could never 
look forward to retiring on a pension while still 
possessed of a fair share of health and strength. 
This was changed in 1847 by an act which limited 
the term of enlistment to 10 years for infantry, and 
to 12 for cavalry or artillery. A soldier could then 
either quit the array without pension, or re-engage 
for the remainder of 21 years, at the expiration 
of which time he was entitled to a pension for 
life ; and in 1868 twopence a day was added to 
the pay of every soldier so re-engaged. This 
system was not compatible with the formation of 
trained reserves, with which to bring the army 
to fighting strength in the event of war, and in 
consequence the ‘Army Enlistment Act’ of 1870 
was passed. Under this act men still enlist for 
12 years, but with the understanding that 7 years 
or less shall be passed with the colours, and the 
remainder in the reserve. This is known as ‘ short 
service and a reserve of trained soldiers has thus 
been formed who are liable to be called back into 
army service if great emergency arises during their 
reserve service. The Army Act of 18S1 contains 
the law relating to enlistment. The Recruit (q.v.) 
no longer receives from the recruiting-sergeant the 
shilling which formerly obliged him to appear before 
a magistrate and take the oath, or pay a fine of 
twenty shillings. Now he is not deemed to be 
enlisted until he has voluntarily appeared before a 
magistrate, commanding officer, or other authorised 
person, who puts to him a series of authorised 
questions, and satisfies himself that the man is not 
under the influence of liquor. The recruit then 
signs the declaration, takes the oath, and is 
attested. A false answer to questions put on 
attestation is. punishable by a civil court or court- 
martial. At any time within three months of his 
attestation if a recruit pays a sum not exceeding 
ten pounds- he is entitled to be discharged, unless 
the country is at war. A man who has received 


pay as a soldier is deemed to be enlisted, even 
though he has not been attested, but can claim his 
discharge at any time within 3 months. An 
apprentice can be claimed by his master within 
one month of his enlistment, but must be under 21, 
have been bound by regular indenture for 4 years, 
and under 16 when so bound. Militiamen enlist for 
a term of 6 years, and may then re-enrol for another 
term of 6 years. See Desertion, Discharge, 
Foreign Enlistment Act, and Recruit; and 
for the manning of the navy, see Navy. 

Enna. See Castrogiovanni. 

Ennemoser, Joseph, a medico-philosophic 
writer, was born in 1787 at Hintersee, in the Tyrol, 
and commenced his medical studies at Innsbruck 
in 1806. On the rising of the Tyrolese against the 
French in 1809 he followed Andreas Hofer as his 
secretary; at the close of the war he went to 
Erlangen, and subsequently to Vienna, for the 
purpose of concluding his studies. In 1813 he 
raised a company of Tyrolese marksmen, who were 
of great service cluring the campaigns that followed. 
After the peace of Paris he finished his curriculum 
at Berlin, and devoted himself to the study of 
animal magnetism. In 1819 he was made professor 
of Medicine at Bonn, where he lectured until 1837 ; 
he then practised for a time at Innsbruck, but in 
1841 removed to Munich, where he obtained a 
great reputation by the application of hypnotism 
as a curative power. He died 19th September 
1854. Among his numerous writings Der Magnet- 
ismiis in seiner geschichtlichen Entwickelimg (Leip. 
1819) is reckoned his principal work. 

Ellllis, a municipal borough of County Clare, 
Ireland, on the Fergus, 25 miles NW. of Limerick, 
and 151 WSW. of Dublin by rail, is a neat 
town, with some good houses. Here are the 
Catholic cathedral of Killaloe diocese, a fine court- 
house, the Clare lunatic asylum, large flour-mills, 
a school founded by Erasmus Smith (1689), a 
column to O’Connell (1863), and a memorial to the 
‘ Manchester martyrs.’ Till 1885 Ennis returned 
one member to parliament. Pop. (1851) 7S40; 
(1881) 6307. 

Enniscortliy, a market-town of Wexford, 
beautifully situated on the navigable Slaney, 78 
miles S. of Dublin by rail. A cruciform church by 
Pugin, with a good, spire, is the principal edifice. 
There is a large com-trade. Pop. ( 1S51 ) 5993 ; 
(18S1) 5666. Enniscortliy grew up round a castle, 
still entire, founded by Raymond le Gros, one of 
the early Anglo-Norman invaders. Cromwell took 
it in 1649; and the rebels from Vinegar Hill (q.v.) 
stormed and burned it in 1798. 

Enniskillen, a municipal (till 1SS5, also parlia- 
mentary) borough, .the capital of County Fer- 
managh, S7 miles WSW. of Belfast, and 117 NW. 
of Dublin by rail, is beautifully situated on an 
isle in the river between Upper and Lower Louglis 
Erne. Around are richly cultivated eminences and 
many fine mansions ; whilst among its own edifices 
are the Protestant and Catholic churches (the latter 
a fine modern building), the large barracks, a lofty 
monument to Sir Lowry Cole, and the Royal Portora 
School. The chief manufactures are cutlery and 
straw-plait. Pop. ( 1851 ) 5792 ; ( 18S1 ) 5712. Ennis- 
killen is famous for the victory, in 1689, of the 
troops of William III., under Lord Hamilton, over 
a superior force of James II., under Lord Galmoy. 
The banners taken in the battle of the Boyne hang 
in the town-hall. The regiment of Enniskilleners, 
or 6th Dragoons, was first instituted from the 
brave defenders of the town. 

ElinillS, one of the earliest Roman poets, the 
father of the Roman Epos, was bom at Rudice, in 
Calabria, about 240 n.c., and was probably of 
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Greek extraction. He is said to have served in 
the wars, and to have risen to the rank of 
a centurion. In Sardinia he became acquainted 
with Cato the Elder, and returned with him to 
Home when about the age of thirty-eight. Here 
he gained for himself the friendship of the most 
eminent men, among them Scipio Africanus the 
Elder, and attained (what was then exceedingly 
rare in the case of an alien) to the rank of 
a Roman citizen. He supported himself in a 
decent but humble manner by instructing some 
young Romans of distinguished families in the 
Greek language and literature, his accurate know- 
ledge of which explains the influence he had on 
the development of the Latin tongue. He died 
when he had attained the age of seventy, about 
170 n.C. His remains were interred in the tomb 
of the Scipios, and his bust was placed _ among 
those of that great family. Ennius tried his 
powers in almost every species of poetry, and 
although his language and versification are rough 
and unpolished, these defects are fully compen- 
sated by the energy of his expressions and the fire 
of his poetry. His poems were highly esteemed 
by Cicero, Horace, and Virgil : the last, indeed, 
frequently introduces whole lines from the poetry 
of Ennius into his own compositions. His memory 
seems to have been lovingly cherished by his 
countrymen : Nostcr Ennius, ‘ Our Ennius,’ they 
used to call him. Of his tragedies, comedies, 
satires, and particularly of his Aimaks, an epos 
in 18 books, only fragments are extant. What 
adds to our regret is that it is believed his whole 
works were extant as late as the 13th century. 
The fragments have been collected and edited by 
Valilen (1854) and by Lucian Mi'iller (1885); the 
dramatic fragments by Itibbeck (1873). See also 
Lucian Midler, Quintus Ennius { 1SS1 ) ; Ribbeck, 
Romische Tragodic ( 1S75 ) ; Sellar’s Roman Poets 
of the Republic (2d ed. 1881); and Simcox’s His- 
tory of Latin Literature (18S2). 

linns, a river of Austria, rises at the northern 
base of a branch of the Noric Alps in the crown- 
land of Salzburg, 12 miles S. of Itadstadt, and 
Hows 190 miles (only the last 20 navigable) in a 
general northerly direction, till it joins tlie Danube 
a few miles below Linz. Its chief affluents are the 
Salza and the Steier. From ancient times the 
Enns has formed the boundary between Upper 
Austria (Ober der Enns) and Lower Austria { Unter 
der Enns). Having mostly a rapid fall, it is 
chiefly important from the valuable water-power 
which it supplies. 

Enoch, ‘the seventh from Adam’ (Jude, xiv.), 
‘walked with God’ (Gen. v. 21-24), and, after a 
life of 305 years, ‘was not, for God took him’ — i.e. 
(according to Ileb. xi. 5) ‘was translated that lie 
should not see death.’ This early tradition recorded 
in Genesis is a significant expression of the faith 
that man when he has attained to true unity with 
God is capable of an eternal divine life. It is 
probable that the number of the years of Enoch was 
in some way connected with the number of days 
in the solar year. Partly from this, and partly 
from the interpretation of his name (Ileb. Jlanohh) 
as ‘ initiated,’ arose the later Jewish legond that 
Enoch find invented writing, arithmetic, astrology, 
and astronomy. He was held to have predicted 
the Hood, and to be the possessor, through revela- 
tion, of the knowledge of all mysteries m heaven 
and earth. By the Arabs he is* called Idris (‘the 
experienced ' or ‘learned ’).— Enoch is the name of 
three other persons in the Bible, one of them being 
the eldest son of Cain (Gen. iv. 17). — For the Glas- 
gow ‘St Enoch,’ a corruption of ‘St Thcnaw,’ the 
name given bv St Serf to St Kentigem’s mother, 
see the article Kentigern*. 


Enoch, The Book of, purports to be a seiies 
of revelations made to Enoch both in heaven and 
on earth. Its contents embrace an apocalyptic 
history of the kingdom of God, and of the secret 
origin of the laws of nature. The book is not all 
by one author, and its various parts are largely 
interspersed with interpolations. It has beeii 
divided by scholars into (1) an original writing, 
consisting of chapters i.-xxxvi. and lxxii.-cv., 
of which at least chapters Ixxxv.-xc. date from the 
last third of the 2d century B.C. ; (2) three alle- 
gories, which are probably pre-Christian writings, 
but not earlier than the time of Herod, embracing 
chapters xxxvii.-lxxi., with the exception of later 
chapters liv. 7-lv. 2, and lx. 65-lxix. 25, which 
are distinguished as (3) the Noachian portions, 
because they purport to have been written by 
Noah. To these last should be added chapters 
cvi. evii., and the still later chapter cviii. 

The Book of Enoch, which, according to Dill- 
niann, is of Palestinian origin, forms one of the 
richest sources for the knowledge of Jewish theology 
and speculation in the last ages before Christ. 
It was much used in Jewish and Christian writings 
of the first five centuries of our era, and a passage 
from it is quoted in the Epistle of Jude (verses 14, 
15 ). Yet from about S00 A.D. the book disappeared, 
and only a few fragments of a Gieek version (prob- 
ably from a Hebrew or Aramaic original) were 
known till the year 1773, when three MSS. of an 
Ethiopic translation made from the Greek were 
brought by the traveller Bruce from Abyssinia. 
An English translation by Archbishop Lawtencc 
appeared in 1821 (Ethiopic text, 183S). The best 
edition is that of Dillmann, based on a collation 
of five MSS. (Leip. 1S51), which, with, his German 
translation (1853), has formed the foundation of all 
subsequent studies on the book. 

See Drummond, The Jewish Messiah (1S77) ; hbscll, 
The Apocrvpha of the Old Testament (New York, 1880) ; 
Scliodde, The Book of Enoch, a translation with introduc- 
tion and notes (Andover, 1882); vol iii. of Stank) s 
Jewish Church (new ed. 18S3) ; and the account both el 
the book and of the recent literature relating to it in 
Scliurer’s History of the Jewish People in the 1 1 me ot 
Christ (Eng. trans. 2d div. voL iii. Edin. 1880). 

Elios (the ancient /Enos), a seaport _ of the 
Turkish province of Adrinnople, on a rocky isthmus 
near the mouth of the Maritza, about 35 miles 
N\V. of Gallipoli. It has some trade m wool, 
cotton, leather, wax, &c., but its harbour is nov 
very shallow and choked up with sand. 1 op. 80W, 
principally Greeks. 

Enriquez Gomez, Axtoxio (properly Enri- 
quez dk Paz), a Spanish poet, the son of a 
baptised Portuguese Jew, was born at Sego'i 
early in the 17th century. He entered the arnnw 
his twentieth year, and rose to the rank of captain, 
but in 1G36 iled to Amsterdam, and, baying the c 
piofessed the Jewish faith, was in 1000 burned 
effigy at a Seville auto-da-fe. The date oMi - 
death is not known. For his twenty-two i coined! , 
of which some passed as Culdeion’s, and lus poem', 
see Ticknor’s History of Spanish Literature. 

Ensche de, a town of Holland in the province 
of Overyssel, 30 miles ENE. of Zutplien. Hew M 
since its destruction by lire in 1802, Jt has* m n- 
yam and cotton mills. ‘Bop. 5004. 

Ensign was, until 1S71, the title P 1 ™ 11 }" 
officers of the lowest commissioned rank in 
Britirii infantry (the corresponding rank in 
cavalry being Cornet), because they* carried 
regimental Colours (q.v.) or ensign, rormenj - 
was a duty attended with much danger w m> 
action, and considered highly honourable, ^ 
colours are no longer taken into battle, and oi - 
of the rank of ensigns and cornets are now 
sub-lieutenants. 
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Ensign is also the name of the distinguishing 
flag on board ship. See Flag. 

Ensilage. See Silage. 

Enstatite, an important rock-forming mineral. 
It is essentially an anhydrous silicate of magnesia, 
hut usually contains also small percentages of 
alumina and ferrous oxide. It belongs to the 
pyroxene group of minerals. 

Entablature, that part of a design in classic 
architecture which surmounts the Columns (q.v.), 
and rests upon the capitals. It is usually about 
two diameters of the column in height, and is 
divided in every style of classical architecture into 
three parts — architrave, frieze, and cornice. These 
parts vary in their relative proportions in different 
styles. In Doric architecture, for example, if the 
entablature be divided into eight equal parts, two 
of these form the height of the architrave, three 
that of the frieze, and three that of the cornice. 
In the other styles, the relative proportions are as 
three, three, and four. 
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Fig. 1. — Example of Doric Entablature. 

The Architrave is the horizontal portion which 
rests immediately upon the abacus of the column. 
It is usually ornamented with horizontal mould- 
ings, with flat spaces or fascia; between. The upper 
moulding always projects farther than the others, 
so as to throw off the rain. This moulding varies 
in different styles. In- Doric ( fig. 1 ) it is a plain 
square projection, with small pendants or guttcc 
under the triglyphs. In the, other styles it is 
generally an ogee or talon moulding. These 
mouldings are frequently enriched with leaf orna- 
ments, and in very florid designs the fascia; are 
also enriched. 

The Frieze is the middle portion of the entab- 
lature, between the top of the architrave and the 
bed of the cornice. In the Doric style it is 
ornamented with triglyphs or slight projections, ' 
divided by angular grooves into three parts. The 
spaces between the triglyphs (called metopes) are 
square, and are either plain or enriched, either with 
figure-sculpture, as in the Parthenon, or with bulls’ 
heads, patera;, or other ornaments. In tile other 
styles the frieze is never cut into portions, but is 
either left quite plain or ornamented with figure- 
sculpture or scroll-work. The former is most usual 
in Greek art, the latter in Roman. In late Roman 
works the frieze is sometimes swelled or made to 
project with a curve. 

The Cornice forms the upper portion of the entab- 
lature. It is divided into several parts. The lower 
moulding or mouldings resting on the frieze are 
called the bed-mouldings, the lower member of the 
. upper projecting part is called the Corona (q.v.), and 
between the two there are frequently introduced 
181 


modillions and dentil bands. The bed-moulding 
is generally of an oval or echinus form, and is fre- 
quently enriched with the egg and tongue or leaf 
ornaments. The upper moulding of the corona is 
generally of a cyma recta form (see Column, fig. 1 ), 
and is often ornamented with lions’ heads. These 
represent the openings through which the rain was 
at first led off from the roof-gutters cut in the top 
of this moulding, and were retained as ornaments 
after their original use was discontinued. The 
corona projects well over the frieze and architrave, 
and protects them from rain, while at the same 
time, by its broad shadow, it gives repose and 
variety of effect to the building. The soffit, or 
under side of the corona, is frequently panelled and 
ornamented with patera;. 

Origin .— The component parts of the entablature 
are said, with some appearance of truth, to owe 
their origin to the forms of the construction of the 
oldest temples. These were of wood, and were 
put together in the manner most natural for that 
material. The square beams laid across from post 
to post are represented by the architrave ; the 
triglyphs of the frieze are copied from tlie ends of 
the cross-beams ; the cornice is taken from the 
boarding which covered the rafters and ties of the 
roof — projected so as to throw off the rain ; and the 
dentils and modillions show the ends of the rafters 
left uncovered. It is not supposed that these 
features were intentionally imitated by the classic 
architects, but that the original wooden construc- 
tion produced forms which were afterwards tradi- 
tionally though unconsciously followed. 

Whatever the origin of the entablature may 
have been, it is a remarkable fact, as connected 
with Greek and Roman art, how persistent the 
entablature was as a feature in the decoration of 
all classic styles. So long as buildings consisted of 
one story in height, this was quite natural ; but 
after this simple system was abandoned, and when, 
as in Roman architecture, several series of columns 
and entablatures were piled one above the other — 
not used constructionally, but simply applied to 
the face of the building— the com ice, frieze, and 
architrave still retained their places and propor- 
tions. In the revived Roman art of the 16th cen- 
tury the entablature was used in a manner still 
further removed from its original purpose (fig. 2). 







Fig. 2. — Example of Composite Entablature. 

The strict proportions of the various parts were 
entirely lost sight of. The frieze was increased 
in height, so as to admit of small windows, to 
light the Entresol (q.v.) or mezzanine, and in 
the French and English forms of the Renaissance 
the various members become still more attenu- 
ated and altered from the original design (see 
Renaissance ). But in no modification of classic 
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architecture, however debased, is the entablature 
wanting. The architrave, frieze, and cornice are 
essential portions of every classic design. 

Untaila. a genus of leguminous climbing shrubs 
(sub-order Mimosese) remarkable for their great 
pods. The egg-sized seeds of E. gigalobium are 
carried- by the Gulf Stream not only to the 
Canaries, but to Nova Zembla, where their occur- 
rence suggested the name of'* Chestnut Bay.’ 

Entail. The desire to preserve in our own 
family land which we have either inherited or 
acquired appears to be inherent in the human 
mind. Arrangements of this nature were not 
known to primitive peoples, among whom land 
descended according to strict customary rules 
which could not be altered by the act of an 
individual owner. In some of the ancient Greek 
states owners of property were permitted to 
name successors to their estates, and to appoint 
a substitute who should take the estate on the 
failure of him first named. The substitute so 
appointed was permitted to succeed on the death 
of the institute (as he was called) without leaving 
issue or without alienating the estate. Under the 
Roman law the practice of settling land upon a 
series of heirs, by means of Fidcicommissa (q.v.), 
grew up, and was sanctioned by the state. These 
deeds, m their early form, contained merely a sub- 
stitution of heirs. But by the later law a much 
fuller form of settlement was admitted, whereby 
the estate was protected from every sort of aliena- 
tion. The limitation to a particular line of descent, 
the prohibition to alienate or burden with debt, 
and the still more peculiar feature of the declara- 
tion of forfeiture in case of non-compliance are 
to be found in both forms. There are, however, 
two points in which the Roman law differed from 
modem laws of entail. It did not recognise the 
right of Primogeniture (q.v.), and after the legisla- 
tion of Justinian the limitation of the deed was 
restricted to four generations. For the right of 
primogeniture, as recognised in deeds of entail, we 
are indebted to the feudal law. That system, 
which has united with the civil law to form a basis 
for the codes of modern Europe, did not, in its 
original form, recognise the right of a holder of 
land to alienate his feudal benefice, or even to alter 
the succession, because on the failure of heirs the 
feu returned to the superior. But the right of the 
eldest son to represent his father, both in the duties 
and privileges of the fief, if notan original principle 
of the system, was universally recognised in the 
days of its greatest power. 

in England, the Saxons seem to have prohibited 
the alienation of lands by those who had succeeded 
to them under condition that they should not 
alienate. The law of primogeniture was not 
recognised. But after the Norman Conquest 
feudal grants were often made ‘ to A and the heirs 
of his body,’ or * to A and his heirs, if he shall have 
heirs of his body.’ The estate thus given was 
regarded as a fee-simple conditional ; on the birth 
of an heir of his body, A would acquire the fee ; 
and, like other owners in fee after the 13th cen- 
tury, he was at- liberty to alienate. To prevent 
this, the feudal lords obtained the enactment of 
the statute Dc Donis, by which it was directed 
that the fee given with the words above quoted 
should in all cuse-< descend according to the form 
of the gift ; so that, in the ca c e supposed, A would 
not have a fee-simple, an estate to him and his 
heirs-general, which lie was free to alienate, but a 
fee-tail — i.e. a fee tailU or cut down, which he 
could not alienate so as to bar the rights of his 
issue. Under the statute, lands might be settled 
in tail, or in tail male, or in tail special— i.e. on a 
man and the heirs of liis body by a particular wife. 


A settlement in tail special was somewhat analo- 
gous to a settlement in Frankmaniage (q.v.). 

The restraints on alienation thus imposed were 
contrary to sound policy, and the courts permitted 
tenants in tail to bar or cut off the entail ; a tenant 
in possession was permitted to bar all rights of 
other persons, and so to turn his own estate into 
a fee-simple. From the time of Edward IV. down 
to 1833 this was effected by means of fictitious 
actions, called Fines and Recoveries; for these 
cumbrous and expensive forms the 3 and 4 'Will. 
IV. chap. 74 substitutes a simple disentailing deed. 
A strict settlement of land usually begins with an 
estate for life to an existing person, followed by an 
estate tail to his son. When the donee of' the 
estate tail comes into possession, he can disentail 
and alienate at his own discretion. If not iu pos- 
session, he can dispose of his own rights and those 
of liis issue ; but lie cannot destroy the entail, so 
as to bar remaindermen and reversioners, and turn 
his estate into a fee-simple, unless with the con- 
sent of the ‘protector of the settlement/ who is 
usually the tenant for life. An estate tail is a free- 
hold of a limited description. Tenant in tail in 
possession may commit Waste (q.v.). Formeily, 
an estate tail was not liable to the debts of the 


tenant, but by 1 and 2 Viet. chap. 110 this restric- 
tion has been removed. Copyhold lands have been 
held not to fall under the operation of the statute 
Dc Donis. A limitation, therefore, which iu a free- 
hold creates an estate tail, in copyhold lands 
creates a fee-simple conditional, according to the 
old common laiv, except where the custom of the 
manor is to the contrary'. But, by trust-convey- 
ances, copyhold estates may be settled in the same 
way as freeholds. The rules against Perpetuities 
(q.v.) prevent property from being tied up for an 
indefinite period; but family estates are usually 
re-settled by owners and heirs of entail ‘in each 
generation. Lord Cairns’s Settled Land Act, 1SS'-, 
has given to tenants for life absolute power of 
sale upon notice to the trustees of the settle- 
ment, and without petition to the court, the price 
being invested for the persons interested under 
the settlement. By a series of statutes in Eng- 
land, tenants for life have also received large 
powers of managing and improving their estates. 

In Scotland, as in England, entails appear first 
to have taken their rise from the feudal usages, 
and from the Roman law, the forms of which were 
closely followed bv conveyancers. It has been 
observed by Lord Karnes that, while the feudal 
system was in its rigour, every estate was in fact 
entailed, because no proprietor had any power to 
alter the order of the succession. But when tuc 
stricter feudal principles gave way, and the P°'' er 
of alienating land tegan to be recognised, tfio 
holders of estates sought by deed to secure m 
their own families the lands which they possessed. 
The form first adopted for this purpose was w 
simple destination, whereby the estate w as p ‘ m l’ -' 
limited to a particular series of heirs, without pr • 
liibition to alienate, or declaration of forfeiture i : 
contravention of the will of the grantor. In »» 
form the deed must have resembled the car 
English entails. The feudal law of primogenit 
having been received ns a principle of common in , 
the estate would naturally descend from 
son in the line indicated’ by the deed. Inn, "• , 
was held that those succeeding under tins 
were not restrained from alienating, the !"?”.> 
of adding prohibitory clauses was introon • 
Entails in this form were held to bind the 
from granting gratuitous alienations; but fie 
not restrained from selling the estate, or bu ' 
ing it with debt. Early in the 17th cent ny 
further addition was made to the form oj 
deed by the introduction of irritant and room 
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clauses — i.e. clauses declaring the-act of alienation 
to be null, and to infer the forfeiture of the estate. 
The form thus adopted, which resembles closely 
the form of the Roman deed already noticed, was 
fortified by a decision of the Court of Session on 
the Stormonth entail in 1662, holding that an 
estate so protected could not be attached by 
creditors. This decision created much difference 
of opinion amongst lawyers as to the power of the 
grantor thus to protect an estate from the onerous 
act of the heir. In consequence the famous 
Scotch Entail Act, 16S5, chap. 22, was passed, by 
which it was enacted that an estate conveyed by a 
deed fortified by prohibitory, irritant, and resolu- 
tive clauses, anil recorded in a particular register, 
should be effectually secured in the line of destina- 
tion. This act has always been most strictly 
viewed by Scottish lawyers ; and entails which 
have been found deficient in any of the prescribed 
requisites have been regarded by the courts as 
utterly ineffectual. The operation of the old entail 
act was found, notwithstanding, to be of the most 
oppressive character. Statutes were in consequence 
passed from time to time, empowering heirs of 
entail to exercise larger powers of ownership than 
could be granted under the Act of 16S5, and to 
make provisions for their families. Chief among 
these were the Montgomery, the Aberdeen, and 
the Rosebery Acts. At length, by 11 and 12 
Viet. chSip. 36 (known as the Rutherfurd Act), the 
power of fettering lands by a strict entail has been 
finally destroyed. By this act, heirs under an 
existing entail may disentail, with the consent of 
certain heirs next in succession ; and in all entails 
made after 1st August 1S48, and also in old entails 
where the heir in possession was born since 1st 
August 1848, the heir of entail in possession may, 
by means of a simple deed of disentail, free his 
'estate from the restrictions of the entail. A 
statute in 1875 gave the heir in possession larger 
powers of permanent improvement and the right 
of buying out the interest of the next heirs at a 
compulsory valuation ; and the Entail ( Scotland ) 
Act, 1882, gave further powers of disentailing in 
the case of entails made since 184S, and in all 
cases a practically absolute power of sale to be 


See 'Williams’s Principles of the Law of Seal Property ; 
Sandford’s History and, Law of Entail in Scotland; 
Reports by H.M. Consuls on Systems of Land Tenure 
(1870); and Cobdcn Club Essays on the same subject. 

Entellus Monkey, or Hanuman ( Scmnopiihc ■ 
cus Entcllns), the most sacred monkey of the 
Hindus, worshipped as half divine, and regarded 
as the host of ancestral souls. The body is 41 feet 
in length, from ashy-gray to dirty yellow in colour ; 
the face is dark, with bushy grayish-white whiskers ; 
and the tail is longer than the body. Entellus 
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Entellus Monkey ( Scmnopithecus Entellus). 

monkeys live in troops, are noisy and quarrelsome, 
and do much mischief near towns and plantations, 
but are nevertheless reverenced and petted. Their 
home is in the ‘hot tropical plains of the north- 
western Gangctic provinces,’ but they , have been 
introduced elsewhere. They are sometimes con- 
fused with the Langoor, and probably with others. 
For the mythology, see H AN Umax. 

Entente Cordiale (Fr., ‘cordial understand- 
ing’), a term which originated, according to Littre, 
in the French chamber of deputies in 1840-41, and 
which has been used especially to denote the 
friendly relations and disposition existing between 
France and Great Britain. 


exercised on petition to the court, the price being Enteric Fever. See Typhoid Fever. 
invested' for behoof of the heirs of entail. From EntCl'i’tis (Gr. enteron, ‘an intestine’), in- 
statistics returned to parliament in 1S82, it appeared flammation of the bowels. Under this name are 
that disentailed land was rapidly re-entailed in grouped cases of every possible degree of severity. 
Scotland. ' In the slighter forms the symptoms are, generally 

In America, before the Revolution, the English speaking, lassitude, loss of appetite, foul tongue, 
law as to estates tail pi'evailed. But in the United vomiting (if the upper part of the intestine be 
States, the law of entails has been gradually aban- affected), griping pains, diarrhcea (if the lower part 
cloned by the several states ; and property can now be involved). Such cases are very rarely danger- 
be fettered to a limited extent only, by means of ous, except in young children ; for their treatment 
executory Devises (see Will). In Germany, family the measures recommended under Diarrhoea are 
settlements of a very strict character, and ‘ private usually effective. The severer forms of the disease 
laws ’ regulating the descent of property in certain usually depend either on external injury or on 
noble houses, are permitted by the laws of some internal mechanical causes. It is often associated 
of the states which form the German empire, with Peritonitis (q.v.). The treatment must depend 
In France, the power of creating entails has on an accurate diagnosis, often a matter of extreme - 
varied much at different periods, from the right difficulty. The symptoms are pain, tenderness, 
to make a perpetual entail, which appears to fever, prostration ; generally obstinate vomiting 
have been the original principle, to a limitation with constipation, owing to paralysis of the portion 
to four, and at one time to two degrees. But of gut affected ; and rapid failure of strength, with- 
by the Code Napoleon, arts. 896-S97, entails are out delirium or insensibility. If enteritis does not 
now absolutely prohibited. In Spain, also, entails, arise from mechanical obstruction, it may be corn- 
till then permitted ' under certain restrictions, bated by hot fomentations, with moderate leeching 
were entirely abolished by the Cortes in 1820. and counter-irritation, and the_ internal adminis- 
Thus it will be seen that the right of securing tration of opium. _ Injections of warm water, or of 
land in a particular family', which commends asafeetida and turpentine (see Cly'STEr), should be 
itself to the natural feelings, has been found so at the same time given to.clear the lower bowel ; 
oppressive in operation, and so injurious to the and all purgatives, except in some cases castor-oil, 
puolic interest, that, after an existence of more should be avoided. The disease is, however, one of 
than 600 years, it has been practically discarded great danger, often rapidly fatal, and should never 
almost simultaneously by the general consent of be incautiously treated with domestic remedies, 
modern nations. -I" the Loiccr Animals . — Among horses, inflam- 
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mation of the bowels generally results from some 
error of diet, such as a long fast followed by a large, 
hastily devoured meal, such as raw potatoes, boiled 
or indigestible and easily fermentable food, or large 
draughts of water at improper times. When thus 
produced, it is frequently preceded by colic, affects 
chiefly the mucous coat of the. large intestines, and 
often runs its course in from eight to twelve hours. 
With increasing fever and restlessness, the pulse 
soon rises to 90 or upwards, and, unlike what 
obtains in colic, continues throughout considerably 
above the natural standard of 40 beats per minute. 
The pain is great, but the animal, unless delirious, 
instead of recklessly throwing himself about, as in 
colic, gets up and lies down cautiously. Respira- 
tion is quickened, the bowels torpid. Cold sweats, 
stupor, and occasionally delirium, precede death. 
When connected with, or occurring as a sequel to 
influenza, laminitis, and other complaints, the small 
intestines are as much affected as the large, and the 
peritoneal as well as the mucous coat of the bowels. 
When the animal is seen early, whilst the pulse is 
still clear and distinct, and not above 70°, and the 
legs and ears warm, bloodletting is useful, as it 
relieves the overloaded vessels, and prevents that ex- 
travasation of blood which speedily becomes poured 
out in the interior of the uowels. This disease 
should be treated as follows : Care should be taken 
not to further irritate the bowels by the administra- 
tion of purgative or even aperient medicines, as the 
supposed constipation is due to the bowels having 
lost their function — loss of function being one of the 

S henomena of inflammation— and not to a dry con- 
ition of their contents. Anodynes and sedatives, as 
laudanum in two-ounce doses, or belladonna extract 
in two or three drachm doses, should be repeated 
every two hours until pain is relieved. Morphia and 
atropia subcutaneously injected are also now largely 
used by veterinarians with fomentations to the 
surface of the abdomen and an occasional clyster of 
warm water. No attempt should be made to force 
the bowels to action after apparent recovery, or the 
inflammation may be re-excited. 

Enteritis in cattle is mostly produced by coarse 
wet pasture, acrid or poisonous plants, bad water, 
and overdriving. The symptoms are fever and 
thirst, _ a quick but rather weak pulse, restless 
twitching up of the hind limbs, tenderness of 
the belly, moaning and grinding of the teeth, 
and torpidity of the bowels. Calves generally 
die in three or four days, other cattle in a week or 
nine days. Enteritis in sheep mostly occurs in cold, 
exposed localities, and where flocks are subjected 
to great privations or improper feeding. The 
symptoms and treatment resemble those of cattle. 
The treatment prescribed for the horse is applicable 
to the cow, the doses being one-third larger. 

Elltcroimcusta, a class of worm-like animals, 
including ]Jalanog]o«sus (q.v.) and Cephalodiseus 
(q.v.). It is of great zoological importance because 
of the- characters in which the members resemble 
vertebrates. The name, literally ‘gut-breathers,’ 
refers to the paired respiratory pouches opening 
from the front part of the alimentary canal. 

Entomology (Gr. entomem, ‘an insect,’ logos, 
* a discourse ’), the study of Insects (q.v.). 

Entomostracjl, a general name for the lower 
orders of Crustacea, including Phyllopods, Ostra- 
cods, Copepods, and Cirripedes. See CrvstaCKA. 

Entopliytos. See Parasitism ; also Plants 
(Diseases or), Fungi. 

Entozoa. internal parasites such as Tapeworms 
(q.v.). Sec Parasitism. 

Entr’acte, in Music, is an instrumental piece, 
compo-od in the form of a short symphony or over- 
ture, to he performed between the acts of a play. 


Entrecasteanx. See D’Entrecasteaux, 

Entre Donro C Minlio, or, as it is fre- 
quently called, Minho, a province of Portugal, in 
the extreme north-west of the country, is hounded 
on the N. by the river Minho, and on the S. la- 
the river Douro. Area, 2810 sq. m. ; pop. (hSSf) 
1,014,768. It has been called the Paradise of 
Portugal. The climate is agreeable and healthy. 
The chief productions are wine, oil, flax, maize, 
■wheat, barley, oats, and vegetables. Wine is 
shipped largely at Oporto, the capital. Along the 
coast are numerous fisheries, at which great numbers 
find employment. The province of Minho consists 
of three districts, Braga, Vianna, and Oporto. 

Entrenchments are the earthen parapets 
thrown up to give cover against the enemy’s lire, 
and the ditches or trenches from which the earth 
is obtained for them. They may ho cither of 
the most hasty or of the most deliberate kind. 
Of the former class are the various patterns 
of shelter-trench, in which the men stand, kneel, 
or lie in the trench 1 foot 6 inches to 3 feet deep, 
and fire orer a parapet 1 foot 8 inches to 2 Sect 
9 inches above the 'ground-level, and also the 
different saps used for siege purposes, in which the 
trench ’forms the roadway towards the fortress 
attacked, and the parapet gives cover to the troops 
using it. The deliberate kind include all field and 
permanent works, having a thick parapet of con- 
siderable height, over which the men lire, and by 
which they are protected, while the ditch from 
which the earth for the parapet has been dug folios 
an obstacle in its front (see Fortification). The 
term is also used for any fence, building, wood, or 
other natural cover that has been scientifically 
prepared for defence. 

Entre Rios (‘between rivers ’), a province of 
the Argentine Republic, in the ‘Mesopotamia 
Argentina,’ between the Paramf and the Uruguay 
(whence its name). Estimated area, 29,021 sq. m., 
or a little larger than , — ,, — . . j—j, (r:; 

Portugal; pop. (1880) fc. 

ISO, 000. The country is l \ v '‘ ■« ' 

chiefly pastoral, but in }• / ' y. 

18SS 'there were 326,000 f [Mf 

acres under cultivation, gvAj fi - "p||- td— 

260,000 being devoted to Si; - fil- Affpl 
maize and wheat. The M I < _ j pc i5b 

province is fertile and well j j f'J _ ,§3i _ ] 

watered, being even sub- y f.> HH - <’ 

ject, in the south, to annual r Iff ~ f.„ 

floods ; nevertheless, the 
climate is very healthy. 

Lime and gypsum are ’ T&jTtggS 

worked. In 1887 the pro- njVrifcj Hr-S' 
vince had 233 miles of !'j| r esJj ~t? 
railway. The capital is >’ J 1L/U Ws'iJ llffis 
Parana (q.v. ). J M0( 

Entresol is a low story '“ji-riW i-ym 
between two main stories y 

of a building, generally 

above the first story, hut Jjlf f _ , J j, i ; , 

in London most usually > 

between the ground-floor — — — : 

and the first story. Mczza- n, Entresol 

nine is another 'name for . , 

the entresol, as also for its low, broad winnow r- 

Entropium, or Entropion (Or. ‘ ‘ f-Jj 

trepo, ‘ I turn ’), inversion of the edge of the <■. 
consequent either on loss of suh-tance on icj , 
surface, or on excessive action of the urn- cl L^, 
orbicularis palpebrarum) which clones the mi'- . “ 
evelashes are turned inwards and rub RJ . * 
globe during the movements of the hd.s . F< ( |° 

much irritation, ami sometimes opacitj , 
cornea. Temporary relief limy I* i 1 ' 1 1 1 
plucking out the misdirected laslics k v *‘ lC 
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but the radical cure of severe entropium requires 
a careful adaptation of the surgeon’s art to the 
circumstances of the particular case, and should 
not be attempted by unskilled hands. The most 
common cause of entropium is granular conjunc- 
tivitis. See Eye (Diseases of). , 

Entry? Forcible. See Forcible Entry. 

Envelopes. Until the introduction of the 
penny-postage system, envelopes for written letters 
were very little adopted ; it was far more customary 
to secure by wafer or sealing-wax the folded sheet 
of paper on which the letter was written. When 
the postage was rendered uniform for all distances, 
and prepayment enforced, or at least recommended, 
it was supposed that stamped envelopes would be 
convenient coverings for letters, sealing the letter 
and paying the postage at one operation. These, 
however, were soon found to be inconvenient,- and 
the great development of envelope manufacture 
has taken place in the direction of unstamped 
varieties of envelopes, to which, of course, adhesive 
stamps can be attached. During the last half-cen- 
tury this development has taken place to an extent 
that no one could have contemplated. Several 
large firms in England and Scotland, as well as 
abroad, are engaged in it, and the quantity of 
envelopes turned out is simply enormous ; the 
largest producers being Messrs Pirie of Aberdeen, 
whose turn-out amounts to upwards of thirteen 
millions per week. 

In the manufacture of envelopes, the web of 
paper is first cut by machine-power, sometimes 
into rectangular, but more commonly into lozenge 
or diamond-shaped sheets of large dimensions. 
These sheets are then placed in convenient piles, 
and each pile is placed under a series of dies, 
which are pressed by steam-power down through 
the pile, thus cutting out a number of very much 
snlatler sheets, termed ‘ blanks,’ of the exact shape 
of the required envelope, when unfolded and spread 
out flat. The next process is that of folding and 
gumming, which is done by hand, or by machine, 
but chiefly by the latter. In hand-folding, girls 
fold with wonderful rapidity, having guides to aid 
them in folding at the proper place ; and the gum 
is applied to the various parts with a small brush. 
This process is, however, so very slow that it has 
now been almost superseded by machine folding 
and gumming. In machine-folding the process is 
as follows : The blanks are placed in a pile on the 
front part' of the machine, which is self-feeding; 
the machine being set in motion, the automatic 
feeder comes forward, and, in lifting the blank, 
gums the bottom flap, at the same time gumming 
the upper or open flap, and deposits the blank in 
an open frame. A plunger descends and forces the 
blank through the frame to a door. Folders press 
down the four flaps, fastening the lower one only, 
the door is lowered, and the envelope is by this 
action dropped into an endless chain, where it is 
held in position by means of pins. The envelope 
then passes through a drying process, and conies out 
at the other end of the machine ready to be packed 
up and despatched. The quantity of envelopes 
that can be made on such a machine is ninety per 
minute. Where twelve of these machines are 
working at once, it will be seen that a million 
envelopes are put out of hand in a very short time. 
Nearly a million and a half of enveloped letters 
pass through the post every day in the United 
Kingdom, most of the envelopes 'for which are of 
home manufacture; and besides this, a large export 
trade is maintained. The stamped envelopes all 
go to Somerset House, to have the stamp impressed 
upon them, which is done by a beautiful machine, 
chiefly invented by Mr Edwin Hill, in which em- 
bossing and colour-printing are ingeniously com- 


bined. These envelopes are sold by the Stamp- 
office, between which and the Post-office a mone- 
tary adjustment becomes necessary. 

Environment, a modern term for the influ- 
encing surroundings of an organism. Neither plant 
nor animal can be understood as a rounded-off 
unity ; the whole life or function is made up of 
action and reaction between the organism and its 
environment. Streams of matter and energy from 
without preserve the relative constancy of the 
organism, as of a special wave-crest in the sea ; 
while changes in the streams have their correspond- 
ing changes within. The plant or animal has 
obviously a strong unity of its own, but even that is 
in part due to ancestral welding under the hammers 
of the environment. It may seem, too, to vary of 
itself like a fountain in the air, but throughout all 
its rises and falls there blows the wind of the 
environment. The influence of outside conditions 
has been recognised by most naturalists from the 
time of Hippocrates, and is taken for granted in 
our everyday speech and action. • There is con- 
siderable difference of opinion, however, as to the 
importance and degree of this influence. Thus 
Buffon, Treviranus, and Geoffroy St Hilaire 
regarded the surroundings as directly hammering 
changes on the organism ; while to Erasmus Darwin 
and Lamarck internal changes arose as indirect 
functional results of new environment. Charles 
Darwin allowed a measure of truth in both these, 
positions, but emphasised the indirect destructive 
action of the animate and inanimate environment 
in the struggle for existence. These three posi- 
tions are still held, some emphasising one, others 
another, the majority combining the three (see 
Evolution). 

The external influences may be classified in four 
groups: (.1) Molar or Mechanical; (2) Chemical; 
(3) Molecular or Physical ; (4) Vital or Animate. 
A few instances of each kind of influence will be 
given ; for details, the reader must be referred to 
temper’s Animal Life , and an appendix paper to 
that classic work. 

(1) Molar or Mechanical Influences. — Confined 
space brings about a dwarfed brood. Currents 
mould the sponges and corals, chisel the shells, cut 
up the water leaver ; and the wind blows the trees 
out of shape. Vertical pressure may broaden out 
the form or produce latent life ; while the very 
weight of structures effects many changes, from 
the mode of an egg’s dividing to the slope of a 
tree’s branches. On the whole, however, the 
mechanical hammers effect least. 

(2) Chemical Influences. — Subtler but more 
potent are the influences which we group together 
as chemical. Good aeration — i.e. abundant oxy- 
gen — quickens development and stimulates the 
whole life. The ‘vital combustion ’ is more rapid. 
In drought some animals become desiccated (see 
Desiccation ), and the Axolotl ( q. v. ), removed from 
the watery bed into less moist environment, becomes 
an Amblystoma. The composition of the medium 
seems to' have a great influence on the forms and 
phases of simple unicellular life, and even a com- 
paratively high animal like the Brine-shrimp (q.v. ) 
was converted by Schmankewitsch from one species 
into another by gradually altering the salinity of 
the water. Food may be included under this group, 
and its influences are the greatest. To Claude 
Bernard the whole problem of evolution was very 
much a question of variations in nutrition. It is 
the food, to a large extent, which conditions the 
cyclic changes in cell-life from an active ciliated 
phase to a passive amoeboid or encysted one (see 
Cell). Parasites in their passivity illustrate a 
nemesis at least exaggerated by their copious 
nutrition. Abundant food is associated with 
growth and asexual multiplication ; the plant 
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sends out its runners, the plant-lice continue their 
rapid parthenogenesis (see Aphides), hut a check 
to nutrition hastens the sexual climax. Good 
nutrition tends towards the production of female 
offspring; hy increasing the quantity and quality 
of food Yung nearly doubled the normal percentage 
of females among liis tadpoles; while starved cater- 
pillars and tadpoles tend to turn out mostly males. 
According -to Sutton, hypertrophy of one part over 
another has been the principal process in the tran- 
sition from hermaphroditism to unisexuality, while 
Barfurth emphasises the importance of fasting as 
a progressive factor in evolution. From the cell- 
cycle to the colour of canaries’ feathers, the import- 
ance of the food-factor is widely demonstrable. 

(3) Physical Influences . — Heat stimulates growth 
and hastens the reproductive maturity, while cold 
tends to dwarf and often produces coma. Manpas 
increased the rate of reproduction in an Infusorian 
five times by an elevation of 17° C. in the tempera- 
ture of the water. Dallinger has recently described 
how the monads which he succeeded in educating 
to stand a temperature high above the usual fatal 
point became not a little altered at the crisis, of 
each successive elevation. AVeismann has shown 
howan artificial winter induces the winter colouring 
of a certain Butterfly (q.v.). The sunlight which 
kills the floating germs lias a beneficent action on 
most organisms, very notably on plants. In some 
cases it seems to affect colour, and Poulton has 
altered the colour of his Caterpillars (q.v.) by the 
tint of the glass under which they lived, or has pro- 
duced golden chrysalids by keeping them in gilded 
boxes. Electric and probably magnetic energies 
seem to have influences, hut these cannot yet be 
said to he intelligible. 

(4) Vital Influences . — In the web of life organ- 
isms influence One another indirectly in a hundred 
ways, lmt they have likewise their direct influences. 
There are animate as well as inanimate ‘ hammers.’ 
Sea-spiders specifically alter Hydroids, and Semper 
also notes the mutually influencing associations of 
a snail and a coral, of an Annelid and an Antipathes 
(a genus of Zoantharia ). Crustacean parasites 
may very effectively alter their crustacean hosts, 
and internal guests have also marked results. Nor 
have insects worked about plants for millennia 
without leaving direct mechanical imprints of their 
footsteps. Finally, man’s influence in Domestica- 
tion (q.v.) may be mentioned. 

Hundreds of cases of external influence, now on 
one system, now on another, are known, but few 
are thoroughly understood. The observation of 
the results is one thing, their rationale another. 
In a general way, barring purely mechanical 
modifications, the influences are referable to two 
clashes — one set increasing constiuctive processes, 
storage of energy, passivity, anabolism ; the other 
set increasing destructive processes, expenditure of 
energy, activity, katabolism. 

The, susceptibility of organisms to outside influ- 
ences is very varied. Simple and young forms are 
evidently more in the grip of external circum- 
stances than are complex and adult organisms. 
The cell, the seedling, the child, are more impres- 
sible than the worm, the tree, the xnan. Passive 
forms also, like sponges and algae, corals and trees, 
are much more under the tvrannv of surroundings 
than active organisms with devices at command 
for parry or escape. The vegetative system, again, 
is oftener affected than the reproductive, and thus 
doubtless many environmental influences affect 
only the individual ‘body,’ and are not transmitted 
to the species. 

The degrees of influence are also very varied. 
The dints of the environment maybe deep or super- 
ficial, very direct or very remote in their results. 
A primary influence from without may have more 


than one result within the organism, by starting 
correlated variations. The influence may remain 
without apparent result in the individual) and yet 
the nemesis may be evident in the offspring. 
Influences may also accumulate within the organ- 
ism without any evident outcrop for a time, but 
at length an indirect, at first sight spontaneous, 
change may be the far-off result. The influence 
of environment in forcible distribution, in a cata- 
clysmic destruction of local fauna, and the count- 
less indirect results of changed conditions must 
also he kept in view. 

The action of the environment as a factor in 
organic evolution is very variously estimated by 
different schools of naturalists (see Evolution ). 
It is still undecided how far characteristics im- 
pressed upon an individual organism by outside 
forces can be transmitted. If the influence send 
its roots deep into the organism, it may probably 
aft'ect the reproductive elements, and thus become 
transmissible ; but according to AYeismann and 
others, no facts demonstrating such cases arc as 
yet known. It must not be forgotten, however, 
that no organs of the body are really insulated, 
and that changes from without may be transmitted 
by infinitesimal degrees for each individual genera- 
tion, till they eventually, if the' conditions remain 
constant, accumulate into a specific character. In 
opposition to AA'eismann’s view, Professor G. H. T. 
Eimer’s work ( 1SSS ) on the Origin of Species, as 
based on the inheritance of acquired characters 
according to the laws of organic growth, should.be 
consulted (see Heredity). 

Finally, as there is no doubt as to the importance 
of environmental conditions for at least the indi- 
vidual organism, the influence of human environ- 
ment must be recognised-as a biological fact of the 
greatest social moment. 

See Semper’s classic work. The Natural Conditions of 
Existence as they affect Animal Life (Inter. Sc. Series, 
1SS0) ; G. H. T. Eimer, Die Entstchunri dcr Artcn (1883); 
J. Arthur Thomson, ‘Synthetic Summary of the Influence 
of the Environment upon the Organism,’ Proc. Roy. Phys. 
Soc. Edin. ix. (lS8S), pp. 440-9!). 

Envoy, a diplomatic minister of the second 
order — i.e. inferior in rank to an ambassador. 
Like the latter, he receives his credentials imme- 
diately from the sovereign, though lie represents 
not his prince’s personal dignity, but only liis 
affairs. The envoy is thus superior in rank to the 
Charge d’Afl'aircs (q.v.). See also Ambassador, 
and Consul. 

Eocene System, in Geology. This is the 
lowest or oldest series of strata included in the 
Tertiary division. The name Eocene (cos, ‘dawn,’ 
Icainos, ‘recent’) was introduced in 1830 bv Lvell, 
whose classification of the Tertiary formations was 
based on the proportions of living species of mol- 
luscs which the strata contain. The oldest mem- 
here of the series, containing as they do only an 
extremely small proportion of such recent forms 
(according to Lvell, 3J per cent.), were looked 
upon as indicating the dawn of the existing 
state of the molluscan fauna. AA'ith necessary 
modifications, Lyell’s classification has maintained 
its place, but the names of the vnrious sub- 
divisions of the Tertiary strata, first suggested 
by an examination of the European deposits, 
are now used without reference to the precise 

I iercentage of living molluscan species which the 
>eds may chance to contain. The Eocene beds 
rest unconformablv upon the Chalk or Cretaceous 
strata— hence there is a break in the succe-sion. 
A movement of elevation followed upon the close 
of the Cretaceous period, and the sea disappeared 
from middle Europe. Probably the British area 
at this time was connected with' what are now 
the opposite coasts of the Low Countries and 
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France, and considerable denudation of tlie- later 
Cretaceons deposits supervened. Ere long, how- 
ever, partial subsidence set in, and at the begin- 
ning of Eocene times the sea commenced to invade 
those regions in the south-east of England, the 
north of France, and the low grounds of Belgium, 
in which we meet with the oldest accumulations of 
Tertiary times. 

. The Eocene system, as developed in England, 
occurs chiefly in two districts, called respectively 
the London and Hampshire basins. In tlie north 
of France it forms another large basin, in the centre 
of which is Paris, and it likewise spreads over a 
considerable area in Belgium. The strata are 
partly of fresli-water ana partly of marine and 
brackish-water origin, and consist principally of 
more or less unconsolidated sands, clays, loams, 
marls, &c., with which are here and there inter- 
stratified layers of limestone and lignite. Group- 
ing the Anglo-French and Belgian strata together, 
we have the following succession : 

England. France and Belgium. 

Upper ( Barton Clay and Upper) Gyps marin : Sables 

Eocene.) Bagshot Sands ) moyens. — Wemmelian. 

Middle J Bracklesham Beds : ) Calcaire grossier. — Lieke- 

Eocene. I Middle Bagsliot Sands.) nian : Bruxellian. 

?r ( Wanting in France : Pani- 

Lovrer Bagshot Sands . . . } Upper Ypresian . 

London Clay and Bognor ) Wanting in Frande.— 

Beds J Lower Ypresian. 

Oldhaven Beds Not recognised. 

Lower J — . . . . _ pArgile plastique : Lignites 

Eocene. V pAr Beading I du Soisonnais . _ fr pper 

Beds I Landenian. 

/-Sables de Bracheux.— 

Tlianet Sands i Lower Landenian and 

V. Heersian. 

V. Wanting Montian. 

In the south of Europe tlie Eocene system is 
developed on a much larger scale. In place of the’ 
limited basins of the Anglo-French and Belgian 
areas ’we encounter a thick and widespread series 
of limestones and calcareous sandstones. These 
accumulations appear on both sides of the Mediter- 
ranean, in Spam, and in Morocco. They enter 
largely into the composition of the Apennines, the 
Alps, tlie Carpathians, and the Balkans ; they 
extend through Greece, Egypt, and Asia Minor, 
and thence through Persia and the Himalayas to 
tlie coasts of China and Japan. The most charac- 
teristic featui'e of these thick calcareous beds is 
the occurrence in prodigious numbers of num- 
mulites — a foraminifer. Another noteworthy feat- 
ure of tlie Eocene system of southern Europe is 
the occurrence in the Alpine region of Bavaria of 
certain sandstones, &c. (locally called Flysch), in 
which appear many gigantic erratics of various 
crystalline rocks — tlie precise source of which is 
not known. They may possibly hare been derived 
from tlie arclnean masses of Bohemia. In North 
America tlie more important Eocene strata are tlie 
great lacustrine deposits of tlie Kocky Mountain 
region and the plateaus lying to tlie west. But 
marine deposits of the same age occur also along 
tlie borders of the Atlantic, the Mexican Gulf, and 
the Pacific. 

Tlie flora of the Eocene is represented chiefly by 
dicotyledonous and monocotyledonous plants, and 
had a prevalent Indo-Australian character. Palms, 
screw-pines, cypresses, and various proteaceous 
plants grew in England in early Eocene times, and 
with these were associated species of custard apple, 
gourd, melon, oak, walnut, magnolia, &c. Amongst 
the forms of later Eocene times were species of 
gum-tree, nettle-tree, and banksia, fan-palms and 
screw-pines, aroids and cacti. Evergreens were 
represented by laurels, cypresses, and yews, while 
, deciduous trees were represented by species of 
maple, plane, willow, poplar, elm, beech, chestnut, 
hornbeam, walnut, fig, &e. The fauna, like the 
flora, is also indicative of somewhat tropical con- 


ditions. Among the characteristic molluscs were 
species of Conus, Yoluta, Cyprsea, Oliva, Nautilus, 
&c. Sharks were numerous, such as Otodus, 
Lamna, and Carcharodon ; and reptiles were repre- 
sented by turtles, terrapins, snakes, lizards, croco- 
diles, and alligators. None of the great Mesozoic 
Saurians, however, survived into Tertiary times. 
Among the more remarkable birds were "Odonto- 
pteryx, the jaws of which had tootli-like denticula- 
tions, and Dasornis, akin apparently to the extinct 
gigantic Dinornis of New Zealand. Early forms 
of modern types were also present, such as species 
of heron, gull, vulture, buzzard, woodcock, quail, 
pelican, flamingo, ibis, &c. Many of the mammals 
of Eocene times were remarkable for the union of 
characters intermediate between marsupials and 
carnivores. Tapir-like animals, such as Palreo- 
tlierium, seem to have abounded. Another com- 
mon form was Anchitherium, which had affinities 
to the Palreotheres and true homes. There were 
also many hog-like animals with intermediate or 
generalised characters, as well as transitional horn- 
less forms of deer and antelopes. Prom the Eocene 
also come the earliest of the Prosimice — the lemur- 
oid Crenopithecus, as well as ancestral forms of hats, 
hedgehogs, and squirrels. Prom the American 
Eocene lacustrine beds have been obtained remains 
of some very remarkable types. Among these are 
four-toed and five-toed ancestors of the home, and 
Dinoceras, an animal as large as the elephant, fur- 
nished with three pairs of horns and two long tusk- 
like canines (see Dinocerata ). Another strange 
order of animals (Tillodonts) combined characters 
which are now met with in such distinct groups as 
the ungulates, rodents, and carnivores. 

The Eocene deposits of the Anglo-French and 
Belgian area appear to have accumulated in an 
inland sea opposite the mouths of one or more 
great rivers — the rivers evidently draining a con- 
tinental land surface. In south Europe large 
areas which are now land were under water in 
Eocene times. The Mediterranean at that period 
extended considerably farther north and soutli than 
it now does, while eastwards it stretched into Asia, 
and seems to have communicated with tlie Indian 
Ocean. At this time the Pyrenees, the Alps, the 
Carpathians, and even the Himalayas were in- 
conspicuous heights. Since the Nummulitic sea 
washed their base, they have been upheaved for 
thousands of feet — the old floor of that sea'is now 
met with in the Alps at heights of over 10,000 
feet, and in the Himalayas at an elevation of not 
less than 16,500 feet. 

Eolian Harp. See /Eolian Harp. 

Eolipile. See .Eolipile, Hero. 

Eon de Beaumont. Charles Genevieve 
Timoth£e d’, known as the Chevalier d’Eon, was 
horn at Tonnerre, in Burgundy, in 172S, studied 
law, and became an advocate. He attracted the 
notice of tlie Prince de Conti by some political 
writings ; and in 1755 was introduced, by the latter 
to Louis XV., who employed him in diplomatic 
missions to Russia and Austria. After serving a 
short time in the army, not without distinction, lie 
was sent to London in 1762 as secretaiy of embassy, 
and shortly after was made minister plenipotentiary. 
On the death of Louis XV., the French ministry 
deemed it prudent to recall him, as they were afraid 
he might betray their secrets to the English govern- 
ment, which made him brilliant offers. After much 
negotiation, Eon consented to surrender certain 
compromising papers, and submit to the condition 
imposed by Louis XVI. of wearing feminine garb, 
which he had often before assumed as a disguise, 
and which lie now wore till his death. The doubt 
as to his sex, fostered by his parents in his child- 
hood, was maintained, for reasons whicli can only 
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be conjectured, till tlie end of liis life. On the 
outbreak of the French Revolution, while he was 
again in London, he offered his services to the 
French nation, but nothing came of his offer. He 
maintained himself by giving lessons in fencing till 
in 1700 lie was disabled by an accidental wound, 
after which lie was reduced to great destitution. 
He died 21st May 1810, when an examination of 
his remains by a surgeon settled the question of his 
male sex, and put an end to the curiosity of the 
English public. His writings appeared at Amster- 
dam (1774) under the title of Loisirs cln Chevalier 
cVEon. The Ml mo ires which bear his name are not 
genuine. See Captain B. Telfer, The Chevalier 
d'Eon de Beaumont (1885), and the article ‘D’Eon,’ 
by Professor Laughton, in vol. xiv. of Diet. Nat. 
Biog. ( 188S). 

Eos. See Aurora. 

Eosin. See Dyeixg. 

Eiitvos, Jozsef, Hungarian author, born 3d 
September 1813 at Buda, was educated at home by 
a tutor of republican sentiments, and studied philo- 
sophy and jurisprudence at the university of resth 
( 1825-31 ). He became an advocate in 1833, but soon 
resolved to devote himself exclusively to literature, 
in which field he had already won a great reputation 
by two comedies and a tragedy. After his return 
from a journey abroad he published a work on 
prison reform, (1838). This was followed (1838- 
41 ) by his great novel Karthausi ( ‘ The Carthu- 
sians ’). He now began to distinguish himself in 
politics as a writer of incisive articles on the liberal 
side represented by Kossuth. The Village Notarg 
(1S4G; Eng. trans. 1850) is marked by variety of 
incident, easy vigour of style, humour, and fresh- 
ness. It was followed in 1848 by a powerful novel 
describing Hungary in 1514. When the revolution 
of 1S4S broke out, Eiitvos was for a time Minister 
of Public Instruction. In Munich he wrote a work 
(1854) on the influence of the ideas of the 19th 
century on the state and on society. In 1851 
Eiitvos returned to Hungary. In 1S59 he published 
anonymously a notable book (in German) on the 
guarantees for the power and unity of Austria. 
In 1867 lie was appointed Minister of Worship 
and Education ; and he died at Pesth, 3d February 
1871. 

Eozoiill, the name given in 1864 by Sir William 
Dawson to an assumed organism whose remains 
constitute reefs of rock in the Archtcan System 
(q.v.) in Canada; apparently a large foraminifer, 
which must have grown in sheets on the sea- 
bottom. Occurring as it docs in rocks not formerly 
supposed to be fossiliferous, it would be the oldest 
known organism, and would deserve its name 
Eozoon (‘Dawn-animalcule’) canadensc. The late 
Dr Carpenter strongly maintained the organic 
nature of Eozotin, but of late years the belief that 
it is inorganic has gained ground. Messrs King 
and Rowncy were the first in Britain to express 
tins belief. This is likewise the view held by 
mineralogists and petrologists generally. In 187S 
Professor Mobius subjected Eozoiin to an' exhaustive 
examination, and came to the same conclusion. He 
shows that the so-called ‘ proper-wall ’ or 1 nummu- 
linc layer’ of the supposed fossil consists simply of 
fibrous calcitc. Under the microscope no ‘ delicate 
pores’ or line ‘ vertical tubes’ appear in this fibrous 
band, but the fibres consist of minute four-sided 
needle-like prisms, lying close side by side. 

E»acri(Iace:c. a small order of heath-like 
shrubs or small trees, usually indeed reckoned as 
the Australian sub order of Ericaceae, from which 
they are chiefly distinguished by the epipotnlous 
stamens dc-titute of the peculiar specialisations of 
anther dehiscence or appendages. Many species 
— e.g. Ejncris grandijlora, Ac., are cultivated in 


our greenhouses along with the heaths proper. ' A 
few produce edible berries. See Cranberry. 

Epacts (Gr., ‘additions’), in Ecclesiastical 
Chronology, a set of nineteen numbers used for 
fixing the date of Easter and other church festivals, 
by indicating the age of the moon at the beginning 
of each civil year in the lunar Cycle (q.v.). At 
the reformation of the calendar in 15S2 it was 
found that the Golden Numbers could no longer by 
themselves serve the purpose of adjusting the 
double reckoning by lunations and by the tropical 
or true year; and thus, instead of adopting the 
more rational computation, the. Roman Church 
devised the artificial and involved method of 
epacts. The main point to determine is the age of 
the moon (in entire days) at the beginning of each 
civil year, or the number of days between the end 
of the ecclesiastical year in December and the 1st 
January succeeding. Thus, subtracting 354 days 
(12 lunations) from 365, we should have 11 days 
for the first annual epact, then 22 for the year 
following, then 3, 14, 25, 6, 17, 2S, 9, 20, 1, 12, 23, 
4, 15, 26, 7, 18, and 29; the series of 19 numbers 
being obtained in succession by adding 11, and 
when the sum exceeds 30, subtracting that num- 
ber. This illustration, however, is simpler than 
any actual case, by reason of the leap-years, which 
require 12 to be added for the following epact, and 
of the fact that no lunation is exactly 30 days long. 
When the lunar cycle of 19 years is completed, the 
epacts recur again in the same order. In the 
Anglican reckoning, as distinguished from the 
Roman, it is noteworthy that the Gregorian epact 
for any year is the same ns the Julian epact for the 
year preceding, owing to the coincidence that 11, 
the number of days lost on the Julian account 
before our parliament adopted the reformed 
C.alendar (q.v.), is also the number of days between 
the lunar and the solar years. The epact deter- 
mines by subtraction the date of the first new moon 
in January ; then by adding 29 and 30 alternately 
the successive new moons throughout the year are 
•assigned to their respective dates. See Delambre’s 
Astronomic Modemc, vol. i. 4-32. 

Epaininoinlns, the most eminent of Theban 
generals and statesmen, and one of the noblest 
figures in Greek history, was born towards the end 
of the 5tli century B.c. He was descended from 
an ancient but impoverished family, and led a 
retired life till his fortieth year, profiting by the 
instructions of Lysis the Pythagorean, an exile 
from Tarentum, who inspired him with enthusiasm 
for the elevated ideas which it was the object of 
his life to realise. Plutarch tells us that Epanii- 
nondns saved the life of Pclopidas in battle in 
3S5, which was i the beginning of one of the most 
famous friendships of antiquity. After the desperate 
but successful stratagem by which his fellow- 
citizens recovered the Cadmcia and expelled the 
Spartans (379), Epaminondas stepped forward 
immediately into the ranks of the patriots ; and, 
when sent to Sparta in 371 to negotiate a peace 
between the two countries, displayed ns much firm- 
ness and dignity as eloquence in the debate which 
ensued upon the question whether Thebes should 
ratify the treaty in the name of all Bceotia, the 
result of which ratification would have been 
equivalent to a recognition of her clnim to 
supremacy over the Boeotian towns. To this the 
Lacedemonians demurred, and the war was again 
resumed ; Epaminondas was appointed to the chief 
command, and along with l’elopidas, with an army 
of but 6000 men, defeated twice that number of the 
enemy at Leuctra (371). Two years later, with 
Pclopidas, he marched into the Peloponnesus, and 
incited several of the allied tribes to fall away 
from Sparta On his return to Thebes, Epaminondas 
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was accused of having violated the laws of his 
country by retaining the supreme power in his 
hands beyond the time appointed by law, hut was 
acquitted in consequence of his open and animated 
defence. In the spring of 368 the war between 
Thebes and Sparta was renewed with increased 
fury, and Epaminondas made a second and some- 
what unsuccessful invasion into the Peloponnesus, , 
receiving on his return a check from Chabrias at 
Corinth. To atone for this unsuccessful under- 
taking he advanced with 33,000 men into Arcadia, 
and joined battle with the main body of the enemy 
near Mantinea, in the year 362 b.c. Epaminondas 
charged at the head of his men, and broke the 
Spartan phalanx, but was mortally, wounded in the 
breast by a javelin. Being told by the physicians 
that he would die , as soon as the weapon was 
extracted, he waited till he heard that the Boeotians 
had gained the victory, tlien drew out the javelin 
with bis own hand, exclaiming: ‘I have lived long 
enough.’ See his Life by Cornelius Nepos, and, in 
German, Bauch (1834) and Potntow (1870). 

Epaulette (from the French epavle) is a fringed 
shoulder-knot worn since 1795 by commissioned 
officers of the British navy, sub-lieutenants wearing 
one of gold lace, and other ranks two. Crowns, 

‘ anchors, and stare worked in silver on the epaulette, 
and the size of the cords of the epaulette itself, 
indicate the degree of rank. Previous to the 
Crimean war officers of the British army wore 
gold epaulettes, and the men worsted ones. Many 
foreign nations still retain them for both naval and 
military officers. 

Epdc, Charles Michel, Abbe de l’, instructor 
of the deaf and dumb, was born at Versailles, 25th 
November 1712. Taking orders, he became a 
preacher and canon at Troyes, but eventually, on 
account of his Jansenist opinions, was deprived of 
this office, and now lived in retirement in Paris. 
In 1765 he first began to occupy himself with the 
education of two deaf and dumb sisters ; and, as he 
asserts, without any previous knowledge of Pereira’s 
efforts in the cause, invented a language of signs, 
by which persons thus afflicted might be enabled to 
hold intercourse with their fellow-creatures. His 
attempts being crowned with success, he deter- 
mined to devote his life to the subject. At his 
own expense he founded an institution for the deaf 
and dumb, which was first publicly examined in 
1771, and from 177S received an annual subsidy. 
It was not, however, converted into a public 
institution till two years after his death, which 
took place 23d December 1789. He wrote two or 
three works on his system, for an estimate of which 
see Hartmann’s Dcafnmtism (Eng. trans. 18S1). 

Epcira, a genus of spiders, the type of a family 
called Epeiridre, including the common Garden 
Spider (Epcira diaclcma). See Spider. 

Epcri'cs (Slovak Prcssovu), an old town of 
Hungary, on the Tarcza, 150 miles NE. of Pesth by 
rail. It is the seat of a Greek Catholic bishop, 
and has a college, with 500 students. A conflagra- 
tion of 7th May 1S87 destroyed 400 houses and 
most of the chief public buildings. It manu- 
factures earthenware, linens, and woollens, and 
has some trade in corn and Tokay wine ; whilst 
in the vicinity are the Sovar saltworks. Pop. 
10,139. 

Epernay, a town in the French department of 
Marne, is the headquarters of the Vi ns dc Cham- 
pagne, and is situated in the midst of a rich vine- 
growing district, on the left bank of the Marne, 
19 miles WNW. of Chalons. It is handsomely built, 
clean, and well paved. Its environs consist, for the 
most part, of elegant villas, with vaults attached, 
belonging to the Champagne wine-merchants. 
Epernay manufactures large quantities of earthen- 


ware from a clay obtained in the neighbourhood, 
and called Terre dc Champagne ; also hosiery, re- 
fined sugar, and leather. It has a brisk trade in 
bottles, corks, wire, &c., as well as wine. Pop. 
(1872) 12,877; (18S6) 17,799. 

Epliall, a measure of capacity in use among the 
Hebrews, equivalent to about Sj, or, according to 
others, 6 ‘468, imperial gallons. 

Ephemera ( ‘ day-fly ’ or ‘ May-fly ’ ), a genus of 
well-known insects which appear in vast numbers 
on summer evenings from rivers, canals, and ponds, 
and after a short merry, life disappear as suddenly 
as they came. The genus Ephemera is type of the 
family Ephemeridoe or May-flies in the wide sense. 
The family is often ranked within the Pseudo- 
neuroptera sub-order of Orthoptera, not far from 
Dragon-liies. 

A thin delicate body, with filmy wings, of which 
the anterior are much the larger and sometimes 
the only pair; rudimentary mouth-parts in the 
adults, which fast throughout their short aerial 
life ; a long-lived voracious larval existence in 
the water, with so-called tracheal gills for aquatic 
respiration, are striking features of the Ephe- 
merids. The antennre are short and awl-shaped ; 
the eyes of the males are very large ; the head- 
shield is enlarged, covering the rudimentary mouth- 
' parts ; the middle ring of the thorax is exaggerated ; 
the legs are delicate ; the thin abdomen ends in 
two or three long filaments. 

The life-history of these delicate ephemeral in- 
sects is very interesting. The eggs are laid in the 
water and give rise to aquatic larvre, which live 
sometimes two or three years, moulting many times. 



Metamorphoses of the May-fly. 

They prefer running water, hide under stones or 
make burrows in the mud, have well-developed 
mouth-parts, and feed hungrily enough on other 
insects. The tracheae or air-tubes, as the figure 
shows, are expanded in plate-like or tuft-like 
paired structures down the sides of the posterior 
body. A pupa stage eventually follows, during 
which the larva acquires wings and other adult 
structures, but the insect which emerges and leaves 
the water is, curiously enough, not yet ready for 
its short adult life. Though it has wings, it is 
still encumbered by a delicate robe. This sub- 
imago, as it is often called, finds some resting- 
place on grass stem or tree trunk, gets rid of its 
fast encumbrance, and begins its life of a day. 
The cast-off' ghost-like exuviae are found in great 
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numbers. In the summer evening the males and 
females enjoy a brief merry love-dance. The 
females are fertilised, the eggs are dropped into 
the water, and then sometimes in a single day the 
bright crowd is gone. It is literally true that at 
the moment of their climax they die. 

The most familiar species is Ephemera vulgata, 
the common Slay-fly, the green drake (sub-imago) 
and gray drake of anglers. Palingenia, Hepta- 
genia or Biietis, Cloii, Caenis, are almost common 
genera. The adult larvae are used for bait ; the 
corpses of the adults are sometimes abundant 
enough to serve as manure. The Ephemerids date 
back. to the Devonian epoch. See Angling. 

Ephemera (from Gr. cpi and hemera, ‘on a 
day*), or Eebris Diaria in Latin, a fever which 
lasts only a single day, or part of a day, and is 

f enerally dependent on" some slight local irritation. 

t hardly requires any other treatment than the 
removal of the cause, if known. 

Eplicmcris (Gr., ‘for the day’). See 
Almanac, and Diary. 

Ephesians, Epistle to the, one of the letters 
attributed to the apostle Paul, and supposed to be 
written during his imprisonment either at Cmsarea 
or at Rome. It falls into two paits, separated 
by the doxology, iii. 20, 21, the first part being 
doctrinal and the second practical. The earliest 
MSS. have not the words ‘at Ephesus’ in i. 1, and 
the hypothesis of Usslier (1050) that the letter was 
an encyclical writing sent to a number of churches 
in proconsular Asia has found favour with many 
scholars. Some hold that it is ‘the epistle from 
Laodicea' mentioned in Col. iv. 16, and Tertullian 
tells us that Marcion called it the ‘ Epistle to the 
Laodiceans.’ It has a very remarkable similarity 
to the Epistle to the Colossians, and De 'VVette 
held that it is ‘ little more than a verbose amplifi- 
cation’ of the latter; but Holtzmann has shown 
that each of the two epistles is equally indebted to 
the other. Its authenticity, denied by De Wette 
(1843) and most later critics, has been defended 
(among others) by Riickevt, Klopper, Sclienkel, and 
Reuss. 

See the special commentaries by Ruckert (1834), 
Eailie (1804), Hodge (1856), Ellicott (3d ed. 1SG4), Ewald 
(1870), and Dale (18S2) ; also H. Holtzmann, Kritik Her 
Ephcscr und Kolosscrbricfe (1872). 

Ephesus, one of the twelve Ionic cities of 
Asia Minor, was situated in Lydia, near the mouth 
of the river CaVster, in the midst of an alluvial 
plain. It was long before Ephesus acquired any 
political importance, in spite of being a sacred city 
Irani an early period. Subdued first by the Lvdian, 
and next by the Persian kings, it was included, 
after the death of Alexander the Great, in the 
territories of Lysimachus (281 n.c.), by whom it 
was greatly strengthened. Ultimately it came 
into the possession of the Romans ; and in the 
time of Augustus, when Strabo wrote, it was ‘ the 
greatest place of trade of all the cities of Asia west 
of the Taurus.’ This was also its condition when 
visited by St Paul, who resided here three years ; 
but the destruction of its great temple by the 
Goths, in 262 A.D., gave it a blow from which it 
never recovered. In 431 it was the scene of the 
third general council of the Christian Church. 
Its general history, while a city of the Byzantine 
empire, was uuimpoitant, and before the days of 
Tamerlane it had almost completely perished.— 
The ruins of Ephesus comprise a stadium 687 feet 
long, fragments of a great theatre (alluded to in 
the account of St Paul’s preaching in the city), 
of an odeum or music-hall, and of various walls 
and towers, belonging to the Greek, Roman, and 
Byzantine cra=. About a mile north-east of the 
ancient city was the site of the famous Temple 


of Diana. This marvellous building, one of the 
seven wonders of the world, was originally built 
by Chersipliron ; but on the night (as is said) when 
Alexander the Great was born (336 B.C.), it was 
fired by Herostratus, an Ephesian, thereby to im- 
mortalise his name. It was afterwards rebuilt by 
the inhabitants in a style of greater splendour than 
before, the very women contributing their orna- 
ments to secure the necessary funds. It was the 
largest Greek temple ever constructed. Its length, 
according to Pliny, was 425 feet, its width 220 ; and 
the number of .its columns 127, each GO feet high. 
The site of the temple was discovered bv Mr Wood 
in 1869, and excavations, continued until 1S74, have 
greatly extended our knowledge of this ‘ wonder of 
the world.’ But even more wonderful than the 
temple itself were the numberless statues and pic- 
tures which it contained, executed by the best 
masters of Greece. The altar of the goddess was 
principally adorned with the works of Praxiteles. 
Plundered of its treasures by Nero, and burned 
( as has been mentioned ) by the Goths, it was most 
likely finally destroyed by the iconoclasts, in the 
reign of Theodosius I., who issued his celebrated 
edict against the ceremonies of the pagan religion 
381 A.D. The site of Ephesus is now occupied by 
some wretched villages, the principal of which is 
Ayasaluk. 

See Falkner, Ephesus and the Temple of Diana (18G2) ; 
J. T.' Wood, Discova-ics at Ephesus (1877); Fcrgusson, 
The Temple of Diana at Ephesus (1883) ; and the articles 
Artemis and Seven Sleepers. 

Ephod (called in the LXX. epumis; in Vulg. 
superhumerale), a principal part of the official 
dress of the Jewish High-priest (q.v.). The de- 
scription of its form in Exodus, xxviii. 6 ci sea., 
and xxxix. 2 ct scq., is not quite clear, and the 
common notion that it consisted of two shoulder- 
pieces, one on the back and the other on the 
breast, and fastened together by onyx-stone 
brooches, is incorrect. It may be described .as a 
vest covering the breast and waist, open in front, 
and continued behind over the back up to the 
neck, where it divided into two cape-like ends, 
which were extended to cover the shoulders both 
before and behind. These ends being fastened, in 
front above the breast, and the vest below being 
also fastened by a band of one piece .with it, kept 
the ephod firmly on tlie body, while the anus 
were left free. The material of the ephod was. of 
gold thread, and blue, purple, scarlet, and white 
twined byssus yarn. On tlie top of each shoulder 
was placed an onyx stone. The stones were inclosed 
in ‘ ouches ’ of plaited gold, and were not used as 
brooches, but as significant ornaments, the names 
of the twelve tribes being engraved on them — six 
on each. 

An essential part of the high -priest’s ephod was a 
square bag made of the same materials, and serving 
as a receptacle for the Uriin and Thummim (q.v.). 
It was a span long each way, and was placed over 
the middle of the front part of the ephod, and just 
\abovc its waist-band, being suspended from the 
sliouhler-parts of the ephod by rings and chains of 
gold. On . its front side it lmd twelve precious 
stones, set in plaited gold, and placed in four rows, 
the name of one of the twelve tribes being engraved 
on each stone. — Ephods made of common by.-sns 
were worn in the time of Samuel and Saul by all 
priests. According to some scholars, the golden 
ephod of Gideon at Oplira (Judges, viii. 27) was a 
kind of image. 

Eph'ori (Gr., ‘overseers’), an order of magis- 
trates in ancient times which appears to have 
originated at Sparta, and to have been peculiar 
to the Doric governments. Herodotus attributes 
their creation to Lycurgus, and Aristotle to Theo- 
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pompus (770-7*20 B.C.). Their duty was to super- 
intend the internal administration of the state, 
especially , affairs of justice, and to oversee some 
part of the education of youth. They were five in 
number, were elected by and from the people — on 
which Aristotle observes that through them the 
demos enjoyed a participation in the highest 
magistracy of the state — and held their office only 
for one year. Their influence gradually , increased, 
for their powers were so ill defined that it was 
difficult to say what was not under, their cog- 
nisance and authority. Ultimately the kings 
themselves became subject to the supervision of 
the epliori ; thus, Cleomenes was brought before 
them for bribery, Agesilaus was fined, and Pau- 
sanias imprisoned. They also transacted the nego- 
tiations with foreign powers, subscribed treaties, 
raised troops, intrusted the army to the king or 
some other general, and, in fact, acted as the 
executive of the state. Their authority was at 
last destroyed by Agis and Cleomenes, who put 
the whole college to death, and Restored the old 
Spartan constitution (226 B.C.). See Dum, Ent- 
wickclung dcs Spartanischen Ephorats (1878). 

Ephraem Syrus, ‘the prophet of the 
Syrians,’ a celebrated teacher, orator, and hymn- 
writer of the Syrian Church, was born at Nisibis 
about 306. After Nisibis was taken by the 
Persians in 363 he removed to a cave near Edessa, 
which was already a chief seat of Syrian learning. 
He there devoted himself to prayer and fasting, 
and the study of the Scriptures. He died at 
Edessa about 378. His day is in the Roman 
Church the 1st of February, and among the Greeks 
and Maronites the 2Sth of January. Ephraem’s 
strict orthodoxy, his asceticism, and his great learn- 
ing were the admiration of his contemporaries ; and 
the works he has left behind him, written in a 
fervid and popular style, sustain his reputation as 
an orator and poet. He was a most fertile writer. 
Part of his works have come down to us in their 
original Syriac, part in Greek, Latin, and Ar- 
menian translations. Of the Syriac writings the 
chief are his commentaries (based on the Peshito), 
extending to nearly the whole of the Old Testa- 
ment, ana they include also numerous discourses and 
elegies, mostly written in lines of seven syllables, 
grouped in strophes of from four to twelve lines 
each. Ephraem counteracted the influence of the 
Gnostic hymns of Bardesanes and Harmonius by 
writing better hymns of a strictly orthodox tend- 
ency. The Greek writings which bear his name 
are mainly sermons and short religions treatises. 
An edition containing 156 of these was published 
by Edward Thwaites at Oxford in 1709. The 
standard edition is that of Asseinani, in 6 vols. folio 
(3 vols. Greek texts, and 3 vols. Syriac texts, with 
Latin translations, Rome, 1732-46). The Syriac 
text of his select works was edited by Overbeck 
(Oxford, 1865). A tasteful English translation 
of a number of pieces by Ephraem was published 
by Henry Burgess, under the titles Select Metrical 
Hymns and Homilies of Ephraem Syr its (3 vols. 
1S53). Enhraem’s Commentaries on the Epistles 
of St Paul are extant in Armenian (ed. by Aucher, 
Venice, 1836). See treatises on Ephraem and his 
works by Lengerke (1831), Alsleben (1853), Gerson 
(1S6S), and Zingerle (1876). 

Epiblnst. See Ectoderm, Embryology. 

EpicharillllS. a famous Greek poet, was born 
in the island of Cos, in the 6th century B.C. He 
spent the latter part of his life at the court of 
Hiero of Syracuse, and died at the age of ninety. 
Epicharmus is called by Theocritus the father of 
comedy, and Plato assigns to him a place among 
comic writers as high as that of Homer among epic 
poets. None of Epicharmus’s works survive entire ; 


but we possess several fragments and the titles of 
thirty-five. They embraced a nude variety of topics, 
mythological, social, and political. From one of 
them Plautus borrowed the plot of his Mettcechini. 
See Lorenz, Leben n. Schriftcn dcs Epicharmus 
(1864). 

Epic Poetry (Gr. epos, ‘a word,’ ‘a discourse’) 
is that class of poetry which produces an imaginative 
description of events, real or fictitious, but con- 
sidered as having already happened ; as opposed to 
lyric poetry, which is an imaginative expression 
of internal subjective emotions with respect to 
external and objective facts. Of more com- 
plex character than the narrative ballad poem, 
the epic obviously is one of the earliest poetical 
forms in which the primitive imagination has 
found expression. It is impossible to classify the 
epics of various races, but a distinction has been 
made between ‘epics of growth,’ which consist of 
collections of ballads or poems composed by dif- 
ferent authors, at different times, and dealing with 
a connected series of events, such as the Mahd- 
hhArata, the Nibelung story ( Icelandic version ), and 
the Kalevala, as contrasted with ‘epics of art,’ in 
which the events are grouped around some great 
structural thought by a single poet, like the 
Odyssey, the JEn eid. Paradise Lost, and Jerusalem 
Delivered. Such epics as the Iliad and the Shah 
Nameh, again, belong to both classes at once. 
The term heroic epic, or heroic poem, is properly 
applied to such works as the Iliad and Odyssey, 
Virgil’s JEneid, the Poem proper of the Cid, Tasso’s 
Jerusalem Delivered, and Ariosto’s Orlando Fnrioso, 
and others, which describe the achievements of the 
gods and heroes of antiquity, or of the little less 
mythic knights of medieval chivalry. Poems, 
again, like Milton’s Paradise Lost, Spenser’s Faerie 
Queene, and Dante’s Divina Commcaia, are sacred 
epics ; Lucan’s Pliarsalia and the Lvsictds of 
Camoens, historical epics. Such poems as Scott’s 
Marmion are genuine miniature epics, while Tenny- 
son’s Idylls of the King, from its artistic consecu- 
tiveness of motive, belongs also to the family ; to 
quite another class — the mock-epic — belong such 
poems as Pope’s Eapc ofthcLock, Butler’s Hnclibras, 
and the like. Poems of epic character are still 
written by ambitious poets, the fate of Glover’s 
Leonidas not serving as sufficient warning ; but the 
real epic of our modern civil and domestic life is the 
prose novel. The narrative and the descriptive poem 
are still wiitten, but seldom with much success at 
great length. Even the dramatic poem in its ancient 
sense seems a form uncongenial to modern wits. 

Epictetus, a celebrated disciple of the Stoa, 
was born at Hierapolis, in Phrygia, about 50 A.D. 
He was at first the slave of Epaphroditus, a freed- 
man of Nero, at Rome, and endured his severe 
treatment with characteristic stoic equanimity. 
After being manumitted he devoted himself to 
philosophy, and was banished by Domitian, along 
witli several other philosophers, from Rome. He 
settled at Nikopolis, in Epirus. He left no works 
behind him, but his pupil Arrian, the historian of 
Alexander the Great, collected his maxims with 
affectionate care, in the work entitled Enchiridion 
( ‘ Handbook ’) and in eight books of Commentaries, 
four of which are lost. These reveal the simple and 
noble earnestness of the philosopher’s character, as 
well as that real heartfelt love of good and hatred 
of evil which is often assumed to be an exclusively 
Christian feeling. Epictetus believes in our ‘ resem- 
blance’ to God, in our ‘relationship’ to him, and in 
our ‘ union ’ with him through the coincidence of 
the ‘ will ’ arid the ‘ soul ;’ he recognises the contest 
between good and evil, the life-struggle in the 
heart, the divine life against which the law in the 
members wars ; and lie affirms the necessity of 
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‘invoking God’s assistance in the strife,’ that the 
inner life may become pure as God is pure. His 
etiiics teach self-renunciation, endurance, and the 
duty of confining the ambition within the limits of 
the attainable. The most complete edition is that 
of Seliweigliauser (5 vols. 1799-1800). See Stoics. 

Epicurus, an illustrious Greek philosopher, was 
born 311 B.C., in the island of Samos, where his 
father, Neoclcs, wa? a schoolmaster. At the age of 
eighteen he repaired to Athens, but his stay was 
short, and he returned to Asia. He had attached 
himself to the study of philosophy, especially that 
of Democritus; his own scheme of physics is evi- 
dently based on the atomic system of Democritus. 
At Mitylene, in his thirty-second year, he first 
opened a school of philosophy ; and there and at 
Lampsacus he taught for five years. In 307 B.C. 
he returned to Athens, and established a school of 
philosophy in a garden which he purchased and 
laid out for the purpose. From this circumstance 
his followers Were called the ‘ philosophers of the 
garden.’ Although Epicurus laid down the doc- 
trine that pleasure is the chief good, the life that 
be and bis friends led was one of the greatest 
temperance and simplicity. They were content, 
we are told, with a small cup of light wine,' and 
all the rest of their drink was water ; and an 
inscription over the gate promised to those who 
might wish to enter no better fare than barley- 
cakes and water. The calumnies which the Stoics 
circulated concerning him are undeserving of notice, 
and were at no time generally believed. Epicurus’s 
success as a teacher was signal ; great numbers 
flocked t6 his school from all parts of Greece and 
from Asia Minor, most of whom 'became warmly 
attached to their master, as well as to his doctrines, 
for Epicurus seems to have been characterised not 
less by amiability and benevolence than by force of 
intellect. He died 270 u.c., in the seventy-second 
year of his age. 

Epicurus was a most voluminous writer. Accord- 
ing to Diogenes Laertius, he left 300 volumes on 
Natural Philosophy, Atoms and the Vacuum, Love, 
the Chief Good, Justice, and many other subjects. 
These works are lost : the only writings of Epicurus 
that have come down to us arc three letters, a few 
fragments from the Volumina Ilerculancnsia, and a 
number of detached sentences or sayings, preserved 
by Diogenes Laertius. The principal sources of 
our knowledge of the doctrines of Epicurus are 
Cicero, Plutarch, and, above all, Lucretius, whose 
great poem, Dc Ecrinn Ncitura , contains substan- 
tially the Epicurean philosophy. 

Although the majority of Epicurus’s writings 
referred to natural philosophy, lie seems to have 
studied nature with a moral rather than a scientific 
design. According to him, the great evil that 
afllictcd men — the incubus on human happiness — 
was fear ; fear of the gods and fear of death. To 
get rid of these two fears was the ultimate aim of 
all his speculations on nature. 

He regarded the universe (to pan) as corporeal, 
and as infinite in extent and eternal in duration. 
He recognised two kinds of existence — that of 
bodies, and that of vacuum, ‘the void’ — i.e. space, 
or the intangible nature. Of his bodies, some are 
compounds, and some atoms or indivisible elements, 
out of which the compounds are formed. The 
world, as we now see it, i« produced by the collision 
and whirling together of these atoms. He also held 
the doctrine of perception by images (Gr. cidOla), 
which arc incessant I v streaming off from the surface 
of nil hod H*s f find which uve hccc-^jiu’ to brinjj 
into rapport with the world without, in psychology 
he was a materialist, holding that the soul is'it 
bodily substance, composed of subtile particles dis- 
seminated through the whole frame. 

In seeking to understand the phenomena of the 


heavens he has no scientific end in view ; his sole 
object is to enable the mind to account for them to 
itself, without the necessity of imarining any super- 
natural agency at work. He did not deny tout 
there are gods ; but he strenuously maintained that 
as ‘ happy and imperishable beings ’ they could have 
nothing to do with the a flairs of the universe or of 
men. ‘ Beware,’ he says, ‘ of attributing the revolu- 
tions of the heaven, and eclipses, and the rising and 
setting of stars, either to the original contrivance' or 
continued regulation of such a being. For business, 
and cares, and anger, and benevolence are not 
accordant with happiness, but arise from weakness, 
and fear, and dependence on others.’ 

Having proved in his psychology that the dissolu- 
tion of the body involves that of the soul, Epicurus 
argues that the most terrible of all evils, death, 
is nothing to us, ‘ since when wc arc, death is not ; 
and when death is, wc are not. It is nothing, then, 
to the dead or the living ; for to the latter it is not 
near, and the former are no longer in existence.’ 

He held that pleasure was the chief good, and it 
iss from a misapprehension of the meaning of this 
\fo\A us veeA V} v.v.v. ivm, EyAcw 

to signify one who indulged his sensual appetites 
without stint or measure. At the same time, it is 
easy to see that the use of the word 1 pleasure ’ was 
calculated to produce the mischievous results with 
which the later Epicureanism was charged. (For 
the Cyrenaic hedonism, see Aristippus.) Accord- 
ing to Epicurus, the sources and tests of all ethical 
truth are the feelings, and these are two, pleasure 
and pain. IVe delight in the one, and avoid the 
other instinctively. 1 When we say that pleasure 
is the end of life, wc do not mean the pleasures of 
the debauchee or the sensualist, as some from 
ignorance or from malignity represent, but freedom 
of the body from pain, and of the soul from anxiety, 
for it is not continuous drinkings and revcllings, 
nor the society of women, nor rare viands, and 
other luxuries of the table, that constitute a pleas- 
ant life, but sober contemplation that searches out 
the grounds of choice ami avoidance, and banishes 
those chimeras that harass the mind.’ Epicurus 
rests justice on the same prudential basis as temper- 
ance. Denying any abstract and eternal right and 
wrong, he ailirms that injustice is an evil, because 
it exposes the individual to disquietude from other 
men ; justice is a virtue, because it secures 'him 
from this disquietude. The duties of friendship and 
goodfellowslup are inculcated on the same grounds 
of security to the individual. 

Among the Bomans the system of Epicurus was 
adopted by many distinguished men. Horace, 
Atticus, and Pliny the Younger were Epicureans ; 
Seneca, nominally a Stoic, drew much from Epi- 
curus ; and the great poem of Lucretius must have 
recommended the system to many. In modern 
times Epicureanism was resuscitated in France by 
Ffcre Gassendi, who published an account of Epi- 
curus’s .life and a defence of his character in 1G47 ; 
and many eminent Frenchmen have professed his 
principles. 

See Atom, Democritus, Lucretius; Zeller’s Ehitosophij 
of the Stolen, Epicurean x, and Sceptics (trnns. by Jteichel ; 
new cd. 1880); W. Wallace. Epicurcauhlu (1880); anil 
monographs by Gizycki (Halle, 1879) and Kreibig 
(Vienna, 1885). 

Epicycle. Sec Ptolemaic System. 

Epicycloid is the name of a peculiar curve. 
When a circle moves upon a straight line, any point 
in its circumference describes a Cycloid (n.vT); hut 
if the circle move-, on the convex circumference of 
another circle, every point in the plane of the first 
circle describes an epicycloid ; and if on the con- 
cave circumference, a hypocvcloid. The circle that 
moves is the generating' circle ; the other, the base. 
The describing point is not necessarily in the 
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circumference of the generating circle, but may be, 
anywhere in a radius or its prolongation. It lias 
many remarkable properties, and is even useful 
in tiie practical arts. The teeth of wheels in 
machinery must have an epicycloidal form, in order 
to secure uniformity of movement. 

Epidanrns, a town of ancient Greece, on the 
eastern shore of the Peloponnesus, in the district of 
Argolis. During the most prosperous period of 
Grecian history Epidaurus was an independent 
state. The form of government was originally 
monarchical, but, after many vicissitudes, it event- 
ually became and remained oligarchical. At an 
early period Epidaurus became one of the chief 
commercial cities of the Peloponnesus. It was 
chiefly famous for its temple of iEsculapius, to 
which patients resorted from all parts of the 
Hellenic world, seeking a cure for their diseases. 
The site of this temple, about 5 miles west of the 
town, is still called Hieron, ‘the sanctuary.’ Epi- 
daurus had also numerous temples and a magnifi- 
cent theatre, at present in a more perfect state of 
preservation than any in the Peloponnesus, and 
with sufficient accommodation for 12,000 spectators. 
At the modern Epidavro, a small village, in 
January 1822 a congress from all parts of Greece 
assembled, and promulgated the constitution known 
as the constitution of Epidaurus. 

Epidemic (Gr. cpi, ‘upon,’ and clcmos , ‘the 
people’), a disease which attacks numbers of 
persons in one place, simultaneously or in succes- 
sion, and which in addition is observed to travel 
from place to place, often in the direction of the 
most frequented line of communication. In early 
days, before the doctrine of contagion was advanced, 
it was thought that the cause of all disease, both 
. endemic and epidemic, existed in the atmosphere. 
Hippocrates, while recognising this conclusion as 
correct regarding the former class of disease, 
ascribed the latter to something divine or to 
some unknown and inexplicable cause. Syden- 
ham, the father of English medicine, took a similar 
view, believing that epidemic diseases were to 
be attributed to ‘ a hidden constitution of the 
air.’ Hence the term so frequently used, even in 
later days, of ‘the epidemic constitution.’ No 
doubt there is some foundation for this, seeing 
that all the great epidemics of ancient time — 
notably the famous pestilence of the 14th century 
known as the Black Death — were preceded or 
accompanied by violent clilnatic changes, earth- 
quakes .and other geological disturbances. But in 
our age, with the advance that has been made in 
medical research, the majority of physicians and 
scientific men are agreed that there is no necessity 
to go out of the way to seek for an ill-defined anil 
mysterious cause for epidemics, but that the matter 
may he fairly attributed to well-ascertained and 
clearly intelligible influences. Examples of these 
may be adduced in the effect of poverty and over- 
crowding upon typhus, and inefficient sanitation in 
the production of typhoid. That famine has much 
to do with epidemic disease is generally well recog- 
nised, so much so that one particular form — relaps- 
ing fever — is commonly, known as the famine fever. 
It must still be admitted that there is room for 
argument on the subject, and so recently as 1884 
Dr Norman Chevers, then president of the Epi- 
demiological Society, at a meeting held in connec- 
tion with the Health Exhibition, attributed typhus 
fever to the prevalence rather of what he termed an 
atmospheric wave than to any effect produced by 
badly ventilated dwellings, though he admitted that 
this, "like the drinking of impure water in cases of 
typhoid, might be the exciting cause ( Health Exhi- 
bition Conferences). Epidemics are transmitted 
from person to person, it is now all but univers- 


ally agreed, through the medium of minute living 
organisms, varying in nature according to the dif- 
ferent classes of disease. Among the more famous 
epidemics may be mentioned the Black Death, 
already alluded to ; the Sweating Sickness, which 
first made its appearance in England in 14S5, and 
afterwards in this and succeeding years became 
very conspicuous ; and a peculiar form of epidemic 
affection, characterised by gangrene of the hands 
and feet, which was variously known to ancient 
writers as Ignis Succr, Arsnca, Mai dcs Ardens, 
and at a later period as St Anthony's Fire. The 
chief epidemics of the 19th century have been 
cholera, diphtheria, cerebro-spinal meningitis, yellow 
fever, and relapsing fever. See Endemic for further 
information on this subject ; also CONTAGION, 
Infection, Fever, Cholera, Plague, Small- 
pox, &c. 

Epidemic Mental Diseases.— When we con- 
sider how ordinary and normal thoughts and 
emotions spread from one man to many, and sway 
multitudes to the same views and actions, it is no 
longer a mystery that morbid conditions of the 
mind should become at times no less epidemic than 
physical diseases. Such, at least, is the fact. A 
mental disorder may spread from man to man, and 
may involve whole nations. It depends for its 
propagation, like an epidemic disease, first upon 
external circumstances, and secondly, upon the 
peculiar condition or constitution of the individuals 
affected. Like the bodily affection, the causes 
which provoke the insanity and the tendency to be 
affected may have been in process of development 
for years. Both attack the weak rather than the 
strong ; both exist for a season, and disappear. In 
the case of the mental malady, the external influ- 
ences — those which constitute the moral atmosphere 
—are ignorance or imperfect knowledge, the power 
of one mind over another, the influence of language, 
the diffusion of particular opinions, the tendency to 
imitate. It is probable, however, that physical 


that physical 


causes exercise an important influence in the pro- 
duction of such general mental conditions. In 1842 
and 1844 there occurred in Germany and France, 
among the military, epidemics of meningitis with 
delirium, or inflammation of the membranes of the 
brain, when no moral factors were at work, but 
when diet, temperature, &c. were to blame. But 
even where the origin cannot be so distinctly 
traced, the co-operation of external as well as 
psychical agents may be legitimately predicated. 
It would accordingly be illogical to limit the 
production of the Dancing Mania (q.v.), which 
occasionally, during several centuries, swept over 
Europe, to the reaction succeeding the dread 
of the end of the world, which had previously 
prevailed epidemically. An examination of about 
a hundred manifestations such as that alluded to, 
collected from various sources, demonstrates that 
not merely the intoxication of joy, but the most 
absurd forms of belief— that dreams, delusions, 
superstitions, corruptions of language, all instincts 
and passions, even movements and cries, may assume 
the form, and, to a certain extent, may follow the 
laws of epidemic diseases. There are records of a 
histrionic plague, when crowds conceived them- 
selves players, and traversed the streets, and sank 
and died, repeating verses, and exhibiting extrava- 
gant gesticulations; and of whole communities 
being stricken with nightmare, which was so general 
as to be supposed contagious. There have been epi- 
demics of homicidal and suicidal mania. In one age 
hundreds are found possessed by Satan; in another, 
larger numbers converted into wolves ; and the 
leaping ague of Forfarshire in the IStli century and 
outbursts of pyromania in various places remind 
ns that there may lie still in the constitution of the 
human mind, and in the education and the habits 
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of life prevailing, elements capable of realising the 
catastrophe suggested by Bishop Butler’s question : 
Wliat is to prevent a whole nation becoming mad ? 
The instances of epidemic mental disease recorded 
in the following table have been selected from a 
vast number of others, with a view of showing not 
the frequency or extent of such affections, but the 
range of the phenomenon through the powers and 
propensities of our nature.' 

Popular Name. Form of Disease. Year. 

Sfc Titus's Dance ........ Choreamauia. 1374. 

Werewolf Supers titiou ..Lycanthropia Various. 

Possession Demonomauia .... , .1G42, &c. 

Convulsionarics Theomania... 1731. 

Incendiarism Pyromaoia 1800. 

Witchcraft Deraonopatlria Various. 

Suicide. .Melancholia n 

Visions Delusions 

There appears to he no guarantee that the present 
and future generations shall he exempted from 
similar visitations, except in the universal diffusion 
of knowledge and sound thinking, for it is invariably 
in the darkness of ignorance or in the twilight of 
imperfect knowledge that the moral plague comes. 

See Diseases, Insanitv, Flagellants; Hecker’s 
Epidemics of the Middle Apes (Eng. trans. 1846 ) ; Calmeil, 
De la Folic (Paris, 1845) ; Ackerinann, Uebcr die Ursachcn 
epidcmisc/tcr Krankhcitcn (BerL 1873); Kuehenineister's 
Zcitschrifl fur Epidemiologic (1874 ct seg .) ; Psychological 
Journal (passim)-. Parkin’s Epidemiology (2 vols. 1880). 

Epidermis ( Gr. cpi, ‘ upon,’ and derma, ‘ the 
sirin’), scarf-skin or cuticle, forming an external 
covering of a protective nature for the true skin 
or corium. Its under or attached surface is accu- 
rately moulded upon the true skin, and when the 
two are separated the cuticle presents impressions 
which exactly correspond to the elevations and 
depressions in the corium. The thickness of the 
epidermis varies from to X \ T of an inch, accord- 
ing to the amount of protection which the delicate 
and sensitive corium requires in dili'erent localities. 

Thus, it is thick- 
est and hardest 
in the palms of 

but this is not 
altogether the 
result of an in- 
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liomy layer. ju shape, those 

placed next the 

corium being elongated in form, while those most 
superficial are fiat and scale-like. On this account 
it is usual to describe the epidermis a« consist- 
ing of two strata — an outer or superficial horny 
stratum, and a deeper or mucous stratum (or 
ivfc Motpi'jhii). The horny stratum consists of 
cells, many of which have lost their nuclei and 
assumed the form of hard Jlatteued scales of 




air, the cells are 
classed in the 
group of strati- 
fied cpitbelia. 


polygonal outline. The deepest layer of this 
stratum consists of closely packed cells with in- 
distinct outlines and a clear, almost homogeneous, 
appearance, which has given them the name of the 
stratum lucidum. The superficial cells of the 
horny layer are regularly cast of! by desquamation, 
and replaced by those beneath them. In reptiles 
and amphibians this layer is periodically east off 
in a more or less entire state, a new one being 
previously formed beneath it ; and in man des- 
quamation in large patches occurs after certain 
diseases, especially scarlet fever. 

The mucous stratum lies next the corium. It 
consists of nucleated cells of various shapes.' Those 
next the corium are elongated and placed perpen- 
dicularly to its surface. Above these are cells 
more rounded or polyhedral in outline, and possess- 
ing many spines or prickle-like processes, by the 
points of which the cells adhere to each other, and 
thus leave fine lymph channels through which the 
nutrient plasma is transmitted to the cells.. The 
colouring matter of the epidermis is found in the 
cells of the mucous stratum. A more or less dark 
pigment is often deposited in the face, neck, and 
hands of the fair races of 'men during exposure 
to the sun, forming isolated colour-spots called 
freckles ; but in the dark races the pigment- 
granules are distributed throughout the cells of 
the mucous stratum, the deepest or perpendicular 
cells being the darkest. Instances of white negroes 
are on record, not as a consequence of change of 
climate, but as an abnormal condition of the 
epidermis. Fine nerve-fibrils penetrate between 
the cells of the mucous stratum, and undergo a 
certain amount of ramification, but do not form a 
network. In some reptiles, and in the Edentata 
among mammals, the epidermis forms large plntes 
or scales, while epidermal appendages assume 
various forms — e.g. hair, nail, spines, bristles, 
feathers, claws, hoof, horns, &c. 

In plants the epidermis .is formed of flattened 
cells, usually only one layer deep, frequently bear- 
ing hairs and stomata. The exposed cell-walls 
upon the outer surface are frequently thickened as 
the cuticle. 

Epidote. Under this name are included 
several minerals, which are of some importance 
as rock-formers. Only two need be mentioned 
here, Zoisitc and Pistazitc , or Epidote proper. 
Zoisite, or lime-epidote, is a silicate of alumina 
and lime, the alumina sometimes being replaced 
by ferric oxide to the extent of 2 or 3 Per cent. It 
crystallises in rhombic prisms, whicii are often 
curved or sharply bent. Usually it occurs ns large 
imbedded crystals or as foliated and columnar 
aggregates, chiefly in crystalline schists, especially 
such as are rich in amphibolc®. It is generally 
light-coloured — white, yellowish, or brownish-gray. 
Its hardness = 04. Pistazitc, or epidote proper, is 
a silicate of alumina and lime in which the 
alumina is replaced by ferric oxide up to 17 per 
cent, or thereabout, lienee it is often spoken of 
as iron-cnidote. It has a peculiar dark yellowish- 
green colour, known as pistachio-green. It crys- 
tallises in monoclinic prisms, and lias a hardness 
similar to that of zoisite. The largest and best 
developed crystals are met with amongst the 
crystalline schists and gneisses, and not infre- 
quently in metamorphosed limestones. In eruptive 
rocks it occurs only, ns a decomposition-product 
after pyroxenes, amphibolcs, micas, and felspars. 

Epigastrium (Gr. cpi, ‘over,’ and gaster, ‘the 
stomach’), the part of the Abdomen (q.v.) which 
chiefly corresponds to the situation of the stomach, 
extending from the sternum towards the navel or 
umbilicus, it is called in popular language the 
pit of the stomach. 
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EpigClie (Gr. cpi, ‘upon ,’ gennad, ‘I produce’), 
a term applied to those geological agents of change 
which atfect chiefly the superficial portions of the 
earth’s crust, as the atmosphere, water, plants, and 
' animals. See Geology. 

Epigenesis, a technical name for the modern 
conception of the development of the organism by 
the growth and differentiation of a simple germ — 
i.e. by the division or segmentation of a fertilised 
egg-cell. This conception, now a commonplace, 
was first definitely enunciated by Harvey (1651), 
and was reasserted with cogent demonstration by 
Wolff in 1759, in opposition to the generally 
received theory that the germ contained a pre- 
formed miniature model of the organism which 
only required to be unfolded. See Embryology. 

Epiglottis, a cartilaginous valve which partly 
closes the aperture of the larynx. See Larynx, 
and Digestion. 

Epigoni. See Adrastus. 

Epigram, a word derived from the Greek and 
literally signifying an ‘inscription.’ The epigrams 
of the Greeks were simply inscriptions on tombs, 
statues, and monuments, written in verse, and 
marked by great simplicity of style, but having 
little in common with what is now understood by 
the name. The founder of the art was Simonides 
of Ceos, many of whose epigrams were inscribed on 
the tombs of the heroes who fell in the Persian 
war. It was among the Romans that the epigram 
first assumed a satirical character; the greatest 
Roman masters were Catullus and, in particular, 
Martial, whose obscenity unhappily was more 
easily imitated than his genius. In modern times 
an epigram is understood to be a very short poem, 
generally from two to eight lines, containing a witty 
or ingenious thought expressed in pointed phrase- 
ology, and in general reserving the essence of the 
wit to the close, as the serpent is fabled to keep its 
sting in its tail. It may be the medium for the 
expression of almost any feeling, provided only it 
is m form brief, pointed, and exquisite. Epigram, 
however, fits best the expression of satire — an 
admirable example is that of Rogers : 

Ward has no heart, they say, but I deny it; 

He has a heart, and gets his speeches by It. 

The Latinists Scaliger, Buchanan, More, Stroza, 
and John Owen (1560-1622) wrote epigrams, and 
the form ' has been kept ill an artificial life by 
Vincent Bourne, Porson, and Walter Savage 
Landor. And the excellent Epig rams of Art, 
Life, and Nature (18S4), by William Watson, 
show that the art is not yet quite forgotten. In 
earlier generations of English literature the epi- 
gram was a favourite form, almost every poet in 
the 16th and 17th centuries having written them. 
John Hey wood ‘invented and did’ as many as 
six hundred ; other past but forgotten masters 
are Thomas Freeman, Samuel Sheppard, Thomas 
Bastard, Thomas Bancroft, and Henry Parrot. 
A few examples by Herrick, Quarles, and Ben 
Jonson still survive, while many thousands that 
cost much labour in the making sleep in secure 
oblivion. The French excel all other nations in the 
epigram. Their earliest epigrammatist of any note 
was Clement Marot (1495-1544); their best are 
J. B. Rousseau, Lebrun, Voltaire, Marmontel, 
Piron, and Chenier. The epigrams of German 
writers are for the most part happily expressed 
moral proverbs ( Sin ngcdich tc ), but the Xcnicn of 
Schiller and Goethe contain not a few sharp and 
biting verses of a satirical character. Logau’s 
famous Dcutschcr Sinngcdichte Drey Tausend 
appeared in 1654 ; later epigrammatists were 
Ivleist, Opitz, Gleim, Hagedom, IClopstock, A. 
W. Schlegel, Lessing, and Herder. A large col- 


lection of English epigrams was that of Weever 
(1599). Good epigrams have been written by 
Cowley, Waller, Dryden, Prior, Swift, Addison, 
and Young; but the greatest master of the epi- 
grammatic spirit in our literature is Pope. See 
Booth, Epigrams, Ancient and Modem (1863); 
Dodd, Epigrammatists of Medieval and Modern 
Times (2cl ed. 1875); and W. D. Adams, Booh of 
Epigrams (1879). 

Epigraph (Gr. cpi, ‘upon,’ and grapho, ‘I 
write ’ ), a terse inscription placed upon architectural 
or other monuments, for the purpose of denoting 
their use or appropriation, and very frequently 
worked in and forming part of their ornamental - 
details. See Inscriptions; and E. S. Roberts, 
Introduction to Greek Epigraphy ( Cambridge Univ. 
Press, 1888). 

Epilepsy ( epilepsia , ‘a seizure’) is a chronic 
functional disease of the nervous system, mani- 
fested by recurring attacks of sudden insensibility 
or impairment of consciousness, commonly accom- 
panied by convulsive seizures of a peculiar kind. 
The term is not now applied to such symptoms 
when they are due to organic disease of the brain, 
heart, or other organs. Thus, we apply the name 
syncope to sudden unconsciousness from failure of 
the heart; and we speak of Eclampsia (q.v.) or 
epileptiform convulsions when the cause is apo- 
plexy, or tumour of the brain, or disease of the 
kidneys, or teething. It is the underlying morbid 
condition, not the mere seizures, that constitutes 
the disease. Epilepsy affects all races of man, 
and is not unknown among lower animals. Its 
striking phenomena have been described by the 
oldest medical writers. By the ancients it was 
regarded as due to demoniac possession, or to the 
anger of an offended deity. Their physicians, like- 
wise considering its cause to be supernatural, called 
it the morbus saccr. Hippocrates alone, to his 
I credit be it said, maintained that its origin was no 
I more supernatural than that of any other disease. 

The Romans regarded it as an evil omen if any one 
, took a fit during the conduct of public business, 

I and adjourned the meeting for the day. Hence 
they termed it morbus comiticdis. The common 
English name, derived from one of its most promi- 
nent symptoms, is the ‘falling sickness.’ 

I The phenomena of the disease are so multiform 
that it is impossible here to do more than describe 
the main types of its severe, slight, and irregular 
forms. (1) In the severe form, or epileptic ‘fit’ 
proper (the grand mat of the French), the patient, 
it may be without warning, utters a strange in- 
articulate cry, and falls suddenly to the ground 
insensible, as if struck by lightning. He usually 
has no time to save himself, but knocks against 
any object near him, and may thus receive serious 
injury, or he may fall into the fire, or into water. 
He becomes deadly pale, his body rigid, with the 
back arched and the features set, and he ceases to 
breathe. Soon the colour changes, the face be- 
comes livid purple, the veins qf the neck swell up 
and pulsate, the eyeballs protrude, a gurgling 
sound is heard in the throat, and death seems im- 
minent. But almost immediately breathing begins 
again, and the whole body is thrown into a series 
of successive convulsive twitchings or jerkings. 
The trunk and limbs are thrown about in various 
ways, the face is hideously contorted, the tongue 
jerked out between the teeth and often bitten, the 
jaws convulsed so that the teeth may be broken. 

A blood-stained foam escapes from the mouth. 
After about two or three minutes the jerkings cease, 
leaving the patient prostrate and comatose for a 
time. Then he may open his eyes, look around 
him with a dazed expression, and go to sleep. On 
awaking he is quite unconscious of what has 
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happened ; he may have a severe headache, or he 
morose and irritable ; in rare cases, he feels much 
freer mentally than before the fit. Sometimes a 
condition of liomicidal mania follows the tit, when 
the patient attacks any one he may see. The fits 
are usually separated by intervals varying from 
some hours to some months; but a very grave con- 
dition supervenes (called the status cpilcpticus) 
when one fit succeeds another before the stage of 
coma has passed off. The attacks may be preceded 
by a distinct ‘ warning,’ or aura, as it is called. 
These may be very short, or may permit of the 
atient putting himself in a position of safety 
efore the attack comes on, or even of preventing 
it. The aura: vary greatly, but in each case the 
same aura usually precedes the fits. There may be 
peculiar sensations, such as flashes of light, percep- 
tions of colour, strong odours, or strange tastes or 
sounds, or visions of various forms, peculiar sensa- 
tions running up from the fingers or toes towards 
the head, or sinking at the heart or at the pit of 
the stomach, or twitching.*; of groups of muscles. 

(2) Slight Forms (Fr. petit vial ). — These are 
often spoken of as ‘faints,' ‘ turns,' ‘sensations,’ 
‘giddiness’ (see Vertigo); and, though they are 
as truly epileptic as the attacks above described, 
they are usually regarded as altogether trivial. 
There may be merely a momentary confusion of 
thought or loss of consciousness. Thus, one while 
in the act of speaking may suddenly stop, stare 
fixedly, become pale and unconscious. In a second 
or two he is quite himself again, and may finish 
the sentence he had begun, or he may make some 
random remark, or perform some absurd act auto- 
matically, before he conies quite round. In other 
cases there may be a momentary giddiness, when 
objects seem to rotate, or the patient himself seems 
to be wheeled round, and then unconsciousness 
supervenes. Or there may be a feeling of faint- 
ness, or a momentary twitching of one or two 
groups of muscles, with pallor of the face and 
unconsciousness. 

(3) Irregular Forms of Epilepsy . —Dr Hughlings 
Jackson has investigated a form in which there are 
spasms of the same nature as those in the severe 
fit, but limited to single groups of muscles, or 
spreading from one group to another, while con- 
sciousness is either not lost at all, or only at a late 
stage in the attack. In other forms, complicated 
and purposclike acts may be carried out in an 
automatic manner, of which the patient afterwards 
retains no recollection. Under this category come 
many attacks of kleptomania, dipsomania, and 
many motiveless murders. 

The mental condition of epileptics between the 
attacks varies much. In about one-third of all 
cases the mind seems to be unimpaired. Napoleon 
Bonaparte, I’eter the Great, Mohammed, and 
Julius Cusar are examples of epileptics with highly 
developed mental faculties. In the majority of 
cases, however, there is some defect, which may be 
merely a gradually increasing failure of memory, or 
insanity, or hopeless imbecility. Very often there 
is uncertainty of temper, moroseness,* or criminal 
tendencies. The mental deterioration seems to be 
influenced more by the early commencement and 
duration of the disease, and by the frequency of the 
fits, than by their severity or their form. The dis- 
ease may begin at any period of life, perhaps most 
commonly between the thirteenth and seventeenth 
years, fhe fits may occur during sleeping or 
waking. They are themselves rarely fatal, except 
by some accident, such as suffocation, burning, 
or injury, or when they succeed each other so 
rapidly that the patient does not become conscious 
in the interval. 

The brain after death pre-ents no appearance 
that can be called characteristic of the disease. In 


most cases it appears typically healthy. Such 
abnormal conditions as are present are in most 
cases accidental, or the consequences of the repeated 
fits. In some cases thickening of the skull or of 
the membranes, or tumours in the brain, arc present, 
and have by their irritation caused the fits. Prob- 
ably the brain changes are too fine to be detected 
by our present means of research. Up till recently 
it was always taught that the medulla oblongata 
acted as the* starting-point of the fits, spasm of its 
vaso-motor centre causing contraction of the vessels 
of the brain, and cutting of! its supply of blood— a 
condition which experiment has shown to produce 
convulsions. Lately the view has been gaining 
ground that the change begins in the nerve-cells of 
the gray matter of the surface of the cerebrum, and 
that it is due to an inordinate discharge of nerve 
energy. 

The causes of the disease are often altogether 
obscure. The two factors of most importance are, 
first, the inheritance of nervous instability from 
ancestors who have suffered from epilepsy or some 
other form of nervous disease, or who have damaged 
their nervous systems by alcoholic or other excess ; 
and secondly, alcoholism on the part of the patient 
himself. Teething in children, fright, mental excite- 
ment, injuries to the head, or intestinal worms are 
not infrequent causes. 

Treatment . — During the onset, when the aura is 
nolonged, the lit may sometimes he arrested by a 
)aml age tied tightly round the limb along which 
the peculiar sensation passes, or in other cases by 
stimulation of the nostrils by snuff or ammonia. 
In such cases the appropriate remedy should be 
always ready at hand. During the attack there is 
nothing to he done except to put the patient into 
the horizontal position, loosen his nccKcloth, and 
let him have plenty of air. The most severe fits 
usually terminate spontaneously, and any treat- 
ment beyond endeavouring to prevent suffocation 
is unnecessary and often injurious. After the fit 
is over, the patient should be allowed to sleep. In 
the general management of the ease between the 
fits, a qiiiet, regular life, if possible in the countiy, 
with a moderate amount of physical and mental 
exercise, should he enjoined. The calling must he 
such that there is no risk to life in the event of a 
fit occurring. Children should be educated, lmt 
not overpressed. The dietary should he simple 
and digestible, with much milk, eggs, and vege- 
tables, but without altogether excluding meat. 
Alcohol, coffee, and tea should he absolutely for- 
bidden. Marriage seems to have no effect on the 
disease, hut it must he remembered that the 
children of such unions are apt to suffer from 
nervous disease. Intermarringe of epileptics 
should he absolutely discouraged. With regard to 
the medicinal treatment, although there is no 
specific against epilepsy comparable to the action 
of quinine in malaria, ’the bromide compounds are 
the most etlicacious. But it is essential to success 
that their use he persevered in steadily for long 
periods. The mistake commonly mndc is to use 
the remedy for a week or two after the attacks, and 
then to discontinue it till t lie next lit occurs. 
The patient should he aware that hope of cure 
cannot he held out to him unless lie persists faith- 
fully with the treatment. In all eases sources 
of irritation must he carefully sought for; their 
removal often serves to cure the disease. Cerebral 
surgery has achieved brilliant results recently in 
the removal of such sources of irritation to the 
brain as diseased hones of the skull, and even 
tumours in the organ itself; hut operations on the 
brain are always such serious matters that they are 
not to he undertaken without due consideration of 
the risks run not only to life, hut to usefulness of 
limbs, and after careful comparison of the-e dangers 
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■with the benefit likely to be derived from surgical 
interference. 

Epilobium ( or Willowherb, from its charac- 
teristic habit and silky-tufted seeds), a widely 
diffused herbaceous perennial genus of Onagraceaj, 
common in moist places. E. anmistifolium is one 
of the most familiar denizens of the cottage garden, 
and is also common in shrubberies. In arctic 
regions its young shoots are sometimes eaten in 
case of need, and in Kamchatka a kind of beer is 
made from the sugary pith. This species, with 
several others, is common in North America, 
where it is sometimes called fire-weed, since it 
often covers the scenes of great forest fires, and 
sometimes slink-weed, from a belief that it causes 
cows to ‘slink’ or miscarry. About a score of 
other species are occasionally seen in gardens. 

Epilogue (Gr. epi, ‘upon’ or ‘after,’ and logos , 
‘a speech’) means, in oratory, the summing up or 
conclusion of a discourse ; but in connection with 
the drama it denotes the short speech in prose or 
verse which was frequently, in former times, sub- 
joined to plays, especially to comedies, as con- 
trasted with the Prologue at the beginning. The 


at the beginning. 


epilogue was always merry and familiar in its tone, 
and was intended to establish a kindly under- 
standing between the actor and the audience, as 
well as to conciliate the latter for the faults of the 
play, if there were any, and to send them away in 
good humour. One of the neatest and prettiest 
epilogues ever written, and one which completely 
realises what an epilogue should be, is that spoken 
by Rosalind at the conclusion of Shakespeare’s As 
You Like It. 

_ Epimcuides, a Greek poet and priest, some- 
times included among the ‘seven sages,’ was bom 
in Crete in the 7th century b.c. According to one 
tradition, during a sleep of fifty-seven years he 
received the divine inspiration which determined 
his future career. (Goethe wrote a poem on the 
subject, Dcs Epimcuides Erivaehen.) He was re- 
puted to have lived for 299 years. Epimenides 
went to Athens about 596 B.C., where, by the per- 
formance of various mystical rites and sacrifices, he 
stayed a plague with which the inhabitants were 
afflicted, and co-operated with Solon in reforming 
the Athenian constitution. He was the ‘ prophet ’ 
quoted by St Paul in Tit. i. 12. That he wrote the 
epic poems attributed to him, the longest of which 
was on the Argonautic expedition, is considered 
highly improbable. Compare Scliultess; Dc Epime- 
nide Crete (Vienna, 1877). 

Epinal, the capital of the French department of 
Vosges, delightfully situated at the western base of 
the vosges Mountains, on the Moselle, 46 miles 
SSE. of Nancy by rail. It is a clean, well-built 
town, surmounted by the ruins of an old castle, 
whose gardens are much admired. Among its 
buildings are the church of St Maurice, founded 
about 960, the museum, and a library of 28,000 
volumes. Epinal manufactures cotton, paper, &c. 
Pop. (1S72) 10,938; (1886) 18,5S0, an increase 
largely due to the influx of Alsatians. 

Epinay, Madame d’, a French writer, born 
about 1725, at nineteen married her cousin. The 
union proved an unhappy one, and she struck up 
liaisons with men of genius— first with Rousseau, 
for whom in 1756 she built a cottage (the now 
famous Hermitage ) near the valley of Montmorency, 
and then with Grimm. She spent her last years 
in comparative solitude, and died 17th April 17S3. 
Her Conversations cl' Emilio (1774), a work on 
education, was crowned by the French Academy. 
Her M (moires ct Correspondancc (ISIS) is an 
autobiographical romance. See Rousseau; and 
Perey’s Jcuncssc dc Mdmc. cF Epinay (1882). 
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Epiornis. See HSpy ornis. 

Epipliancs. See Axtiochus. 

Epiphanius, a Christian bishop and writer of 
the 4th century, was bom of Jewish parents in 
Palestine. He was educated among the Egyptian 
monks, who imbued his mind at once with a 
fervent piety and an intolerant bigotry that 
together led him in after-life into most un- 
christian excesses. He rose gradually to the rank 
of Bishop of Constantia (formerly Salamis) in 
Cyprus, and continued in that office from 367 till 
his death in 403. His polemical zeal was con- 
spicuously manifested against Origen. He had 
proclaimed him a heretic in his writings, and in 
394 he went to Palestine, the stronghold of Origen’s 
adherents, and called upon John, Bishop of Jeru- 
salem, to condemn him. Both in this instance and 
in his conduct to Chrysostom afterwards, he dis- 
played a tyrannical and intolerant passion. Among 
his writings, collected by Petavius (2 vols. Paris, 
1622), the most important is his Panarion, or 
catalogue of all heresies (80 in number), a work 
which strikingly shows his unfitness for the task 
of a historian. See a monograph by Lipsius 
(Vienna, 1S65). 


denoted, among the heathen Greeks, the appear- 
ance of a god to a worshipper. The word was 
subsequently used to designate the manifestation 
or appearance of Christ upon earth to the Gentiles, 
with especial reference (in the Western Church) to 
his adoration by the Magi (q.v.). This occasion is 
commemorated on 6th January, the 12th day after 
Christmas, and hence the Epiphany is also called 
Twelfth Day ( q.v. ). Until the latter end of the 4th 
century, the 6th January^ was a festival in honour 
of Christ's nativity' and baptism. See Befana. 

Epiphytes (Gr. epi, ‘ upon,’ plvyton, ‘a plant’), 
often and popularly, but less correctly, called Air- 
plants, are plants which are not rooted in the 
ground, but are attached to trees, &c. Mosses and 
lichens themselves, growing upon trees, may' be 
called epiphytes, but the term rs generally' used of 
phanerogamous plants. It is chiefly in warm and 
moist climates that phanerogamous epiphytes are 
found, and in those which are also moist, although 
many exhibit considerable endurance of drought. 
Most of them ]irefer shady' situations. Within the 
tropics, they often form an interesting and remark- 
able feature of the vegetation. Some of the Brome- 
liaceas (as Tillandsia), Cactaceie, Aracece, Gesner- 
aceffi, and other orders are epiphytes ; most fre- 
quently', however, the Orchidacear. See Orchids, 
Tillandsia, &c. ; and Kerner’s Pjlanzcnlcbcn. 

Epirus (‘mainland’), the ancient name of a 
part of Greece, extending between Illy'ria and the 
Ambracian Gulf, and from the Ionian Sea to the 
chain of Pindus. It was a wild and mountainous 
region, heavily' wooded, and producing but little 
com, though celebrated for its cattle and horses, 
and for its breed of Molossian dogs. The principal 
rivers were the Aous, Arachthns, Thyamis, and 
Acheron (q.v.) ; the chief towns, Dodona (q.v.) and 
Ambracia ( q.v. ). Anciently', as to-day, the inhabit- 
ants were only' half Hellenic, the Greek colonies 
being confined to the coast and southern portion. 
Of the Molossian kings of Epirus, the most famous 
is Pyrrhus (q.v.), who long waged successful war 
against the Romans. On the conquest of Mace- 
donia by the Romans (168 B.c.), the most 
revengeful measures were put in force against 
the Epirotes, who bad assisted Perseus, the Mace- 
donian king. yEmilius Paulus, the Roman general, 
plundered and razed to the ground seventy towns 
of Epirus, and sold into slavery 150,000 of the 
inhabitants. From this period, Epirus shared the 
vicissitudes of the Roman and Byzantine empires. 
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surface of the cornea of the eye, in the mouth, 
pharynx, cesophagus, &-c., hut its most extensive 
distribution is in the Epidermis (q.v.). ( c ) Transi- 

tional epithelium is intermediate between the forms 
already described, and may be grouped under the 
three "terms columnar, ciliated, ana scaly transi- 
tional, according to the kind of cell which is most 
superficial. In the case of the coluninar and 
ciliated varieties there are smaller cells irregularly 
disposed between the fixed ends of the large ones, 
ana this constitutes the only difference between 
these and the columnar and ciliated cells already 
described. 

Scaly transitional epithelium is found lining the 
urinary Bladder (q.v.) and ureters. The superficial 
cells are flattened scales when the bladder is dis- 
tended, but cubical when empty. Moreover, the 
free surface of the cells is smooth, but on the deep 
aspect they are moulded over the rounded ends of 
the near-sliapcd cells beneath. Irregular cells fill 
up the intervals between the tapering ends of the 
pyriform cells. 
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Fig. 0. 

Ciliated epithelium from the trachea of a man Hag. 350 diarn. 
a, outermost part of the clastic longitudinal fibres ; b, homo- 
geneous outermost layer of the mucous membrane ; c, deepest 
round cells; d, median long cells; t, outermost comcai ciliated 
cells. 

In all the varieties of epithelium the layer of 
external cells is being constantly disintegrated and 
replaced by the layer immediately beneath. The 
polygonal or pavement epithelium mainly acts 
like the epidermis, as a protecting medium to the 
soft parts beneath. The cylindrical epithelium 
additionally takes an active part in the process of 
secretion. Illustrations of the function of the cells 
forming this variety of epithelium are given in the 
articles Cell, Cilia, Digestion ; and the subject 
will be further noticed under the head Secretion. 

Epizoa, animals that live on the bodies of other 
organisms in various degrees of parasitism. See 
Parasitism, Bug, Elea, Louse, Mite, Tick, Ac. 

Epizootics (Gr. cpi, ‘upon,’ and soon, 'an 
animal’) arc diseases of animals which manifest a 
common character, and prevail at the same time over 
considerable tracts of country. A curious circum- 
stance in connection with them is that they usually 
follow the same line of route as the diseases of the 
human race ; and, r.s a rule, when there has been a 
great epidemic, it has been followed or accompanied 
by an equally destructive pestilence among animals. 
The cause of epizootics is not altogether clear, but 
there can belittle doubt that insufficient food and 
overcrowding have great influence. Being apt to 
take on a low type of fever, they me better treated 
by supporting than by reducing remedies. Influenza 
in hor«es, ami plenro-piieuinoiiia and vesicular 
epizootic in cattle, are examples. 

Epoch, in Astronomy, is an abbreviation for 
‘ longitude at the epoch it means the mean helio- 
centric longitude of a planet in its orbit at any 
given time— thebeginuingof a century, for instance. 
The epoch of a planet for a particular year is its 


mean longitude at mean noon, on January 1, when 
it is leap-year, and on December 31 of the preceding 
year, when it is a common year. The epoch is one 
of the elements of a planet’s orbit. For epoch in 
chronology, see CHRONOLOGY. 

Epotle is the last part of the chorus of the 
ancient Greeks, which they sung after the strophe 
and antistrophe, when the singers had returned to 
their original place. The name was applied also to 
a species of lyric poem invented by Archilochus, in 
which a longer verse is followed by a shorter one, 
as the Epodes of Horace. See Chorus. 

Eponym (Gr. cpi, ‘on,’ and onyma, ‘a name’), 
a mythical personage created to account for the 
name of a tribe or people ; thus Tros is the epony- 
mous hero of Troy, Italus was assumed as ancestor 
of the Italians, &c. For the Assyrian eponym 
canon, see Assyria. 

Eppiuff, a market-town of Essex, in a pleasant 
healthy situation, at the north end of Epping 
Forest, 1C miles NKE. of London. It is noted 
for its cream, butter, sausages, and pork. Pop. of 
parish, “1343. — Epping (formerly Waltham) Forest, 
where kings hunted in olden clays, once covered 
all Essex, and extended almost to London. In- 
closures gradually curtailed it from 60,000 acres to 
12,000 in 1793, and to less than 4000 in 1871, when 
(the government refusing to stir in the matter) the 
corporation of London undertook the preservation 
of all that was left, and the recovery of the more 
recent inclosures. As an outcome of their exer- 
tions, and at a cost of about half a million of 
money, 5G00 acres of Epping Forest, were declared 
free to the public by the Queen on 6th May 1882. 
Reached easily from Loughton, Chingford, and other 
stations, Epping Forest is still a glorious place 
alike for naturalist and mere holiday-maker. Its 
9 square miles of almost unbroken woodland, which 
at High Beech or Queen Victoria’s "Wood attain a 
height of 759 feet above sea-level, form one of the 
most extensive and beautiful pleasure-grounds in 
Europe. Separated by a stream from Epping 
Forest is Hainault Forest (the ‘garden fair’ ot Mr 
Bcsant), which was disafforested in 1851. Here, 
till 1820, stood Fairlop Oak, the scene of n July 
fair, ns famous in its way as the old Epping stag- 
hunt on Easter Monday. See E. IS. Buxton, 
Epping Forest (1SS4); and W, R. Fisher, The 
Forest of Essex (18S7). 

Eprouvettc is a machine for proving or testing 
the strength of gunpowder. The gun eprouvettc 
does this by measuring tho amount of recoil pro- 
duced on a small gun swung like a pendulum ; the 
mortar eprouvettc by measuring the distance to 
which a hall is projected. A third pattern is 
shaped like a small pistol, with an extremelv 
short barrel, closed by n flat plate connected with 
a strong spring. Oil firing, the plate is driven 
hack to a distance indexed according to the strength 
of the powder. 

Epsom, a small market-town of Surrey, on tho 
margin of the Bamtead Downs, 15 miles SS4V. of 
London. The sulphate of magnesia springs, which 
made Ilmom so fashionable a resort in the later 
half of the 17th century, gave name to tho Epsom 
salt formerly manufactured from them. The 
church, rebuilt in 1S24, contains monuments- by 
Flaxman and Chantrev. The Royal Medical 
College (1851), on the Downs, provides education 
for the sons of medical men, and nlfords a home 
to decayed members of the profession and their 
widows. Fop. (1S11) 3533 ; (18S1) 0910. On the 
Downs, D mile S. of the town, the famous horse- 
races arc held yearly (see Derby Day, and Horse- 
racing). The grand stand was lmilt in 1829-39, 
at a cost of £20,000, and accommodates 7500 spec- 
tators. 
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Epsom Salt, or' Sulphate of Magnesia, 
MgS0 4 7H„0, was originally obtained by evaporat- 
ing the waters of the springs at Epsom. It was 
soon found that sea-brine also contained large 
. quantities, and the manufacture at Epsom was 
therefore given up. At present it is found native 
in various parts of America, and large quantities 
are manufactured near Genoa, by a chemical pro- 
cess, from a rock containing magnesia and sulphide 
of iron. In England, as well as in America, 
varieties of magnesian limestone are extensively 
treated with sulphuric acid for its production, with 
the result that the market is well supplied with 
this useful remedy. 

Epsom salt forms small needle-like crystals, 
which have a bitter saline taste and neutral reaction. 
It is a well-known useful purgative medicine, act- 
ing as a refrigerant, and sometimes as a diuretic. 
Its disagreeable bitter taste may be relieved by the 
addition of a little sulphuric acid (as in Henry’s 
solution ) or syrup of lemon. It is given in doses of 
. 1 oz. to 1 oz. or more, but in every case it is of im- 
portance that plenty of water be drunk along with 
it ( one or more tumblerfuls ). See MAGNESIUM. 

Epwortll, a market-town of Lincolnshire, in 
the ‘ Isle ’ of Axholme, 10 miles NNW. of Gains- 
borough. The great John Wesley was a native, 
as well as Alexander Kilham, founder of the 
Methodist NewConnection. Pop. of parish, 2178. 

Equations. The statement in symbols of the 
relationship of equality existing between two 
algebraic expressions is termed an equation. Such 
expressions generally contain at least one unknown 
quantity. Thus a; - 2 = 4 + 3 is an equation 
■ denoting that if 2 be deducted from some unknown 
quantity denoted by x, the remainder will be equal 
to 4 + 3, that is 7 ; -therefore the value of x in this 
equation is evidently 7 + 2, or 9. Any equation 
in one variable x may be reduced to a form such as 
F.(a:) = 0, where F(a:) is a function of x, and this 
may be considered as the standard form of all 
equations. When written fully in the most general 
manner, this may be said to be equivalent to the 
equation 

a a x n + cqa:"- 1 + a„x n ~" + ... + a„^x 2 + a n .\X + a„ 

= 0 . 

This is said to be an equation in x, the variable 
involved ; a 0 , a., a.,, ... a„ are the coefficients, 
either numerical or algebraical quantities. Any 
quantity which, when substituted for x, reduces 
the left-hand side to zero — i.e. any quantity which 
satisfies the equation, is termed a root of the 
equation. The main problem in equations is that 
of finding all the possible roots ; this done, a com- 
plete solution is obtained. The theory of equations 
is a most important branch of algebra. 

Identical equations are those which are always 
true, whatever be the value of the quantities 
involved ; conditional equations are satisfied only 
by certain values for x. Equations are usually 
classified according to their degree, which is defined 
as being the highest degree of the involved vari- 
able. The equation written above as the standard 
form is, for example, of the nth degree. Simple 
equations, or equations of the first degree, are those 
in which a; or the unknown quantity appears only 
in the first power ; when x appears in the second 
power, the equation is quadratic ; when a; is in the 
third power, cubic, and so on. Equations of the 
first, second, third, fourth, fifth, &c. degrees are 
sometimes called linear, quadratic, cubic, quartic 
(or biquadratic), quintic, &c. equations. See 
Burnside and Panton, Theory of Equations (1S81 ) ; 
Todhunter’s treatise on the same subject (new ed. 
1SS0) ; or Chrystal’s Algebra, part i. cliaps. 14-19. 

Equation in astronomy means the collections or 


reductions which must be applied to observations 
in order either to free them from error or otherwise 
to reduce them to some form more suitable for 
purposes of calculation. For the Equation of Time, 
see the article Day. Personal equation is a cor- 
rection which has to be applied to astronomical ( or 
other) observations in order to remove relative error 
due to some peculiar mode of observation on the 
part of the observer. . In astronomical observatories 
it is the practice to find this personal equation for 
all the observers with reference to one single 
observer, and the observations are all reduced by 
its application, so that finally they are tabulated 
as if made by one observer. The phrase has passed 
into common language, and is often used to denote 
that modification which is requisite in the state- 
ments or judgments of any person who in such 
matters is not free from bias or idiosyncrasy. 
There are also equations to the centre, allowing for 
the difference between the place of a planet as sup- 
posed to move in a circle and its actual place in an 
ellipse ; and equations of equinoxes, between mean 
and apparent, equinoxes. Equation of payments 
is an arithmetical rule for ascertaining at what 
time it is equitable for a person to pay a whole 
debt which is due in different parts, payable at 
different times. . Equations are constantly used in 
Chemistry (q.v.). 

Equator. The Terrestrial Equator is the great 
circle on the earth’s surface dividing the earth into 
the northern and southern hemispheres, and half- 
way between the poles. — The Celestial Equator 
is the great circle in the sky corresponding to the 
extension of the equator of the earth. 

Equatorial, an important instrument for 
observing and following a celestial body in any 
part of its diurnal course. It consists, in the 
usual form, of two axes, one fixed square across 
the end of the other, thus T- The cross axis 
(called the declination axis) revolves in bearings 
fixed to the upright one (called the polar axis), 
which again turns in bearings supported by p, fixed 
pillar, resting on a solid foundation. Across one 
end of the cross axis is rigidlyfixed a telescope, and 
on the other end slides a counterbalancing weight. 
Thus the telescope can be turned freely in any 
direction, and clamped by suitable mechanism. 
As erected for use, the upright axis is fixed to 
point directly to the pole of the heavens. It being 
then revolved, the other axis will trace with its 
ends the line of the celestial Equator (q.v.). By 
this motion the telescope sweeps the sky from east 
to west, and by rotating the cross axis it sweeps 
from north to south. The amount of rotation of 
each axis is measured by a graduated circle fixed 
to it, and thus the position of any heavenly body 
observed is known. Conversely, by setting the 
circles and observing the time, the telescope may 
be set so as to point to am- star, even if it be one 
invisible to the naked eye. The hour circle, on 
the polar axis, measures the right ascension of the 
star, and the other, or declination circle, its decli- 
nation. The equatorial can hardly be called an 
astronomical instrument. It is rather a convenient 
method of mounting large astronomical telescopes. 
For if the telescope be pointed to any star and 
clamped, while the polar axis is regular'll- revolved 
by' clockwork, the star remains steadily in the field 
of view. See Telescope. 

Eqnerry, in the household of British sovereigns, 
is an official in the department of the Master of the 
Horse (q.v.), whose main duty is to accompany the 
sovereign when riding in state. The royal princes 
have also equerries. 

Equestrianism. See Riding. 

Equestrian Order, or Equites. This body 
originally formed the cavalry of the Roman army, 
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and is said to have been instituted by Romulus, 
■who selected from the three principal Romaii tribes 
300 equites. This number was afterwards gradu- 
ally increased to 3G00, who were partly of patri- 
cian and partly of plebeian rank, and required to 
possess a certain amount of property. Each of 
these equites received a horse and ‘ barley-money ’ 
from the state ; but about 400 B.C. a new body of 
equites began to make their appearance, who were 
obliged to furnish a horse at their own expense, 
although they received regular pay. These were 
probably wealthy novi homines, men of equestrian 
fortune,' but not descended from the old equites. 
Until 123 B.C. the equites were exclusively a mili- 
tary body ; but in that year a measure was earned 
transferring the judicial functions from the senate 
to the equestrian body, which now became a dis- 
tinct order or class in the state, and was called 
Ordo Equcstris. In 70 B.C. Sulla deprived them 
of these powers ; but their influence did not then 
decrease, as the farming of the public revenues 
had fallen into their hands ; and after Sulla’s 
death they shared their former privilege with the 
senate. Under the emperors, when the requisite 
fortune of an eques seems to have been about 
£3230, the state still furnished horses for what 
was no longer the national cavalry ; but as the 
honour, indiscriminately conferred, fell into con- 
tempt, foreign auxiliaries took the place of the old 
knights, and the body gradually became extinct. 

Equidte. See Horse. 

Equilibrium, the state of rest or balance of 
a body or system, solid or fluid, acted upon by 
various forces. See Statics, and Hydrostatics.' 

Equiiiia. See Glanders. 

Equinoctial is the same as the celestial 
Equator (q.v.). The equinoctial points are those 
in which the equinoctial and the Ecliptic (q.v.) 
intersect. Equinoctial time is time reckoned from 
the moment in each year when the sun passes the 
Vernal Equinox (see Equinoxes). This instant 
is selected as a convenient starting-point of a 
uniform reckoning of time for the purposes of 
astronomical observers. 

Equinoctial Gales. One of the most wide- 
spread beliefs in, at least, the British Islands is 
that there occurs an unusual frequency of gales and 
storms about the times of the spring' and autumn 
equinoxes. This belief is, however, unsupported 
bv the records of carefully conducted observations. 
Thus at Gordon Castle, in Strathspey, upwards of 
fifty years’ observations show, on the contrary, 
fewer storms on the five days from the 21st to the 
23th of March and September than on the five days 
preceding and the five days following these dates. 
Long-continued observations at other places are 
equally decisive against the popular belief. 

Equinoxes. Sometimes the Equinoctial 
Points (sec Equinoctial) arc called the equi- 
noxes. More commonly, by the equinoxes are 
meant the times when the sun enters those points 
— viz. 21st March and 22d September, the former 
being called the Vernal or Spring Equinox, and 
the latter the Autumnal. "When in the equinoxes, 
the sun, through the earth's rotation on its axis, 
seems io describe the circle of the equator in the 
heavens, and the days and. nights nre of equal 
length all over the world. At the vernal equinox, 
the sun is passing from south to north, and in the 
northern hemisphere the days are lengthening ; nt 
the autumnal, he is passing from north to south, 
and the days nre shortening. As the earth moves 
more vapidly when near the sun, or in winter, 
the sun’s apparent motion is not uniform, and it 
happens that be takes eight days more to pass 
from the venial to the autumnal equinox than 


from the latter to the former. The equinoctial 
points are not stationary. See Ecliptic, Pre- 
cession. 

Eqiiisetacctc. See Horse-tail. 

Equity, Equitable Rights, &c. Equity (Lat. 
aqm'tas ) signifies moral justice, of which laws are the. 
imperfect expression ; or the spirit of justice which 
enables us to apply and interpret laws rightly. 
Thus, the equity of a statute means the fair and 
wise constniction of it, according to the intention 
of parliament, as distinguished from the litoral and 
technical constniction of the words used. It is 
impossible that any system of positive law should 
provide a rale suited to every case that arises ; 
even good laws may work injustice, unless they 
are interpreted by men having discretion and 
authority to control their rigour and supply their 
deficicnces. In the Old Testament and in the 
New, we constantly meet with the distinction be- 
tween form and substance, between tlie letter which 
killetli and the spirit which maketh alive. The 
early Roman law was, like that of Moses, a system 
of forms and ceremonies ; hut the prators, who 
had jurisdiction in commercial cases, soon found it 
necessary to go beyond the limits of custom, and 
tradition. They assumed the nobile ojjicivm of 
deciding in accordance with equity ; and their 
decisions formed the jus honovamtm (magistrate’s 
law, as distinguished from the customary law of 
the people). Courts of equity do not exercise an 
arbitrary discretion ; they proceed on principles. 
The pixetor, on entering upon his office, published 
an edict, setting forth the principles l>y which his 
judicial conduct would he guided ; and as each 
prretor naturally adopted what was sound in the 
edicts of his predecessors, a system of equity was 
gradually developed. Ultimately, in the reign of 
Hadrian” the edicts of the pm; to vs were consoli- 
dated in a single document called the Perpetual 
Edict (see Edict). 

In England, all the courts apply equitable 
principles in construing statutes and formal in- 
struments ; hut the term equity lias acquired a 
peculiar importance, by reason of the part which 
the Court oi Chancery (q.v.) took in supplement- 
ing and controlling tl'ie rules of the common law. 
Tlie common lawyers protested agninst the. arbi- 
trary nature (as it seemed to them) of equitable 
jurisdiction ; they said that equity meant only the 
length of the chancellor’s foot. But before tlie 
end of the 17th century this reproach was removed ; 
the rules of equity were reduced to a system : and 
the Chancery jurisdiction was firmly established. 
The powers 'of the court were of three kinds: 1. 
Exclusive, ns in the administration of trusts. 
AVhcn the iegnl ownership of property was con- 
veyed to a trustee, he was the only person whom 
a court of law could recognise ns owner; hut a 
court of equity would protect the equitable estates 
of the pcrsons'hencficially entitled (see Trust and 
Use). 2. Concurrent, in cases where law and 
equity both provided a remedy. Thus, in a case 
of breach of contract, the law would give damages 
to the party wronged ; lmt equity could, in a 
proper case, go further, and compel specific per- 
formance of the contract. 3. Assistant, where 
equity only interfered to make legal proce-s more 
euectivo. Courts of law, for example, formerly 
refused to allow a party to lie called as a witness ; 
a court of equity would order a party to make 
discovery to his opponent of sucli facts as the 
opponent had a right to know. 

The principles of equity, ns applied by the. Court 
of Chancery, nre summed up in certain maxims of 
wide significance : ‘Equity follows the law’ — i.e. 
equity will not set aside a rule of law {sncli as tlie 
rule of primogeniture), lmt will seek to apply 
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existing rales in a spiiit of justice. ‘Equity 
assumes that to he done which ought to he done : ’ 
when, for example, a man sells his land, equity 
treats the purchaser as owner, even before the 
formal conveyance has been executed. When a 
man deposits the title-deeds of his land with a 
banker, in consideration of a loan, this is a good 
Equitable Mortgage ; the borrower is not allowed 
to plead the absence of a written agreement as 
an excuse for withdrawing from the transaction ; 
equity will even compel him to execute a formal 
mortgage, if the lender requires it. ‘ Equity looks 
to the substance, and not to the_ form : ’ a legal 
mortgage of land, for example, is, in form, an 
absolute conveyance ; but equity treats it as a 
security for money. The mortgagee is legal 
owner; but the mortgagor retains his Equity of 
Redemption — i.e. his right to have the estate 
again on paying principal and interest of the loan. 
‘He who seeks equity must do equity’ — e.". 
a mortgagor seeking to redeem must pay off all 
incumbrances held by the mortgagee who has the 
legal estate. ' 

It is difficult to overestimate the advantages 
gained by the application of equitable principles 
to the law of property and contract. But these 
advantages were counterbalanced in England by 
the defects of Chancery procedure, and the in- 
convenience caused by the existence of two sets 
of courts, applying different rules to the same 
subjects. Chancery reform has now removed the 
scandals of the old system. Equitable powers were 
conferred on the courts of common law by Acts for 
the improvement of procedure. Finally, the Judi- 
cature Acts, which came into force in 1875, effected 
a fusion of law and equity, so that in every branch of 
the Supreme Court equitable claims may be made, 
and equitable defences pleaded. Law and equity 
are administered concurrently ; where they conflict, 
the rales of equity prevail. Certain classes of 
business, relating to trusts, mortgages, property 
of infants, &c., are reserved to the Chancery 
Division of the High Court of Justice. 

In America, and in the British colonies, the 
distinction between law and equity is or has been 
recognised as in England. In Scotland, the nobilc 
offlcium of the Roman prretor is exercised by the 
Court of Session. For an outline of the English 
system, see Snell’s Principles of Equity. 

Equivalents, in Chemistry. See Atomic 
Theory. 

Era. See Chronology. 

Eradicated, in Heraldry, is said of a tree, or 
part of a tree, torn up by the roots. 

Erard, Sebastien, French musical instrument- 
maker, chiefly famous for his improvements and 
inventions in connection with the pianoforte and 
harp, was horn at Strasburg on 5tli April 1752. 
Proceeding to Paris when sixteen, he shortly after- 
wards started business as a pianoforte-maker in 
that city, constructing his first pianoforte, one of 
the earliest made in France, in 1776 or 1777. The 
outbreak of the Revolution drove him to London ; 

but in 1796 he returned to Paris. 
From 180S to 1812 he was again in 
London. He died near Passy on 5th 
August 1831. He was the inventor 
of tire harp with double pedals, and 
he also improved the sound-body of 
the instrument. The pianoforte 
with double escapement was like- 
wise invented by Erard. 

Erased, in Heraldry, . signifies 
violently plucked or tom off, and 
showing a ragged edge ; as opposed to couped or 
cut, which shows a smooth edge. The term is 
chiefly applied to the heads and limbs of animals. 


_ Erasi'stratus, one of the most famous physi- 
cians and anatomists of ancient times, was born in 
the island of Ceos' about 300 B.C., settled in Alexan- 
dria, and died in Asia Minor. He founded a school 
of medicine, wrote several works on anatomy — in 
which branch he was most celebrated — on practical 
medicine, and pharmacy. He believed that the 
heart was the origin both of the veins and arteries. 
Of his numerous writings only some obscure frag- 
ments and titles have been preserved. See the 
article Anatomy ; and Hieronymus, Erasistrati 
et Erasistratcorwn Historia (Jena, 1790). 

Erasmus, Desiderius, was born at Rotter- 
dam, probably in the year 1467, the date given on 
the pedestal of his statue in his native town. A 
reference in his own works, however, as also his 
epitaph at Basel, assigns the date 1466. He was 
the son of one Gerhard, and Margaret, the daughter 
of a physician. As of illegitimate birth, he had no 
surname ; and the name by which he is known, 
Desiderins Erasmus, is but the rendering in Latin 
and Greek of Gerhard ( ‘ the beloved ’ ). Erasmus 
first attended school at Gouda, but while still a 
mere child he was sent to Utrecht, to fill a place in 
the choir of the cathedral of that city. He was 
next removed to a famous school of that time — 
that of the ‘Brothers of the Common Life,’ at 
Deventer, where, by his own account, he was exer- 
cised mainly in composing, repeating, and learning 
the silliest Latin verses. The study of Greek had 
as yet made but slight progress out of Italy ; but 
Erasmus was fortunate in receiving some little 
instruction in that language from Alexander 
Hegius, the head of Deventer school, and a scholar 
of considerable reputation. An outbreak of the 
plague, of which his mother died, led to his quit- 
ting this school and retiring to Gouda, the resi- 
dence of his father. Gerhard dying soon after, Eras- 
mus and his only brother were left to the care of 
three trnstees, who grossly neglected their charge. 
One of the three was bent on the brothers’ entering 
a monastery, and with this in view, instead of 
sending them to a university, for which they were 
now ripe, placed them at another school of the 
Brothers of the Common Life at Bois-le-Duc. 
Again the plague drove Erasmus to Gouda, where 
his guardians tried every means to persuade him 
and his brother to become monks. As a com- 
promise, Erasmus agreed to enter the Augustinian 
college of Sion, near Delft, on the condition that 
it should be left to him to leave the college if he 
saw fit. Here, accordingly, for the next six years 
he lived the life of a monk, though in his case the 
discipline was somewhat relaxed in the hope of 
his being induced eventually to adopt the monastic 
life. It was undoubtedly this personal experience 
of the ways of living and thinking of the monks 
that made Erasmus their relentless and lifelong 
enemy. 

Deliverance at length came to him from the 
Bishop of Cambrai, who engaged him as his private 
secretary, and undertook to provide him with 
means to prosecute his studies. A few months 
later, and after having taken priest’s orders, Eras- 
mus went to Paris, supplied, though not over- 
liberally, with funds by the bishop. The College 
Montaigu, where he pursued his studies, was 
notorious among all the colleges of Paris for the 
severity of its discipline, the scantiness and 
wretchedness of its fare, and the general squalor 
of its domestic arrangements. The new studies 
of the Renaissance had as yet made but little way 
in Paris ; but Montaigu above every other college 
was still fast in the bonds of scholasticism. To 
Erasmus, therefore, whose constitution was delicate 
to fragility, and who from the very outset seems to 
have been awake to the intellectual revolution that 
had come upon Europe, all his surroundings in 
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Paris at this time were in the highest degree dis- 
tasteful. To the end of his life he never forgot 
his experiences at Montaigu ; and not the least 
important of his subsequent achievements was the 
service he did in helping to discredit the frivolous 
dialectic which he haa there seen in its most absurd 
form. 

With the exception of a visit to the Bishop of 
Cambrai on account of his health, Erasmus resided 
mainly in Paris till 1493, gaining a livelihood by 
instructing private pupils. Of these pupils, Lord 
Mountjov deserves special mention, as he always 
remained one of Erasmus’s best friends and most 
generous patrons. It was on tbe invitation of 
Mountjov that Erasmus, probably in 149S, paid 
liis first visit to England. This visit is one of the 
most important epochs in the life of Erasmus. 
Oxford was the chief place of his residence, and 
there he not only had in Linacre a better teacher 
of Greek than lie' could have found in Paris, but in 
his intercourse with Colet, a man of nobler stamp 
than himself, he received an impetus, which if it 
did not actually give a new bent to his studies, at 
least lifted his life to a higher plane of endeavour. 
Through the influence of Colet, liis contempt for 
the schoolmen was intensified, and his thoughts 
set on the consecration of his studies to a more 
rational conception of religions truth. During this 
visit, also, began his famous friendslup with Sir 
Thomas More, through whom on the present occa- 
sion he was introduced to Prince Henry (after- 
wards Henry VIII.), then only a boy of nine. 

In 1.900 Erasmus was again in France, and for 
the next six years he made his abode mainly in 
Paris, with occasional visits of longer or shorter 
duration to Orleans, and in the Low Countries. To 
these years belong his Adagia (afterwards nub- 
lished in greatly enlarged form in 1515), a collec- 
tion of Greek and Latin proverbs, with running 
commentaries, and his Enchiridion Militis Chris- 
tiani (The Christian Soldier’s Dagger). A second 
short visit to England in 1500 cemented still more 
closely his friendship with More, and gained him 
a valuable friend in Warham, Archbishop of Can- 
terbury and Lord Chancellor of England. During 
the same year he carried^ out a journey to Italv, 
which for long had been his passionate desire. At 
Turin he received the degree of Doctor of Divinity ; 
at Bologna he witnessed the military triumph of 
the bellicose Pope Julius II. — a spectacle which 
Erasmus always spoke of as a disgrace to Christian 
Europe ; and at \ enice he made the acquaintance 
of the famous printer Aldus Manutius. During 
his sojourn in Italy he acted for some time as tutor 
to Alexander, Archbishop of St Andrews, natural 
son of James IV. of Scotland, who afterwards fell 
with his father at Flodden, His visit closed with 
a short stay in Borne, where he was received in a 
manner that proves the great reputation he had 
already won in letters. Altogether, as was to be 
expected from the different temper and aims of the 
two men, Erasmus carried away from Italy a far 
more friendly impression than Luther after his 
memorable visit aliout the same date. The acces- 
sion of Henry VIII., of whom great things were 
expected as a patron of learning, and the special 
invitation of Lord Mountjov, induced Erasmus 
once more to make his home in England. On his 
journey from Italy to that country ho conceived 
the plan of his Encomium Moriw (Praise of Folly), 
which on his arrival lie threw upon paper in the 
course of a week. In this satire, written in the 
full maturity of his powers, we have Erasmus in 
his happiest and mo-t distinctive vein, ns the man 
of letters and the general critic of men and things. 
Middle its general tone is that of playful banter, it 
is yet inspired by the most serious purpose, ns 
specially appears ‘in its biting sarcasm at the 


expense of kings and churchmen. Seven editions 
of this work were issued within a few months. 

During this liis third and longest visit to Eng- 
land, Erasmus resided chiefly in Cambridge, where 
lie acted as Margaret professor of Divinity, and 
professor of Greek. After 1514 Erasmus’s changes 
of abode for tbe next few years are so frequent 
that it becomes puzzling to'follow him. In 1514 
be was in Basel, hack in England the same year, 
again in Basel in 1515, and once more in England 
— the last of liis visits to that country. From 1517 
to 1521 he lived at Louvain, taking a keen interest 
in the progress of the new studies at the famous 
university of that place. Meanwhile, his literary 
labours were unceasing. In 1519 appeared the 
fust edition (afterwards greatly enlarged) of liis 
Collomiia, the most famous of all liis works, and 
usually regarded as liis masterpiece. It consists 
of a series of familiar dialogues on tbe everyday 
topics of the time — social, religious, and political ; 
and the audacity and incisiveness with which it 
bandies the abuses of the church in large measure 
prepared men’s minds for tbe work of Luther. In 
1510 bis edition of tbe New Testament, virtually 
the first of the Greek text, was published at Basel ; 
and in 1519 liis edition of St Jerome in nine folio 
volumes. In both of these works the dominant 
aim of Erasmus was to introduce a more rational 
conception of Christian doctrine, and to emanci- 
pate men’s minds from the frivolous and pedantic 
methods of tbe scholastic theologians. By such 
labours, as by bis Adagia and Encomium Morirc, 
Erasmus bad shown the need for a general reform 
in the church. When the Lutheran revolution 
came, therefore, Erasmus found himself in the 
most embarrassing position. The upholders of tbe 
old order fell upon him as the author of all the new 
troubles, and the followers of Luther, on the other 
hand, bitterly assailed him for what they deemed 
his cowardice and inconsistency in refusing to 
follow up his opinions to their legitimate con- 
clusions. 

From the date of Luther’s final breach with 
Rome, the life of Erasmus was one long contro- 
versy, which seriously maned the honour and 
happiness of his declining years. In 1521 he left 
Louvain, where the champions of the old faith had 
made his stay unendurable, and took up his abodo 
nt_ Basel. In this city, with the exception of a 
sojourn in I'riburg from 1529 to 1535, Erasmus 
spent the rest of his life. To Basel lie had always 
been attracted as the home of the peat printer 
Frobcn, as well as hv the excellence of its climate, 
and he now found it the quietest spot in the 
general din of religious strife. To the very last 
his labours were incessant and almost incredible. 
In addition to the toil of editing a long succession 
of classical and patristic writers, he was engaged 
in controversies which would have incapacitated 
most men for peaceful study. The most important 
of these controversies were those with Ulncli von 
Iluttcn, with Luther, and with the Sorbonnc. In 
accordance with liis fiery character, Hutton judged 
Erasmus with the greatest severity for not taking 
his place by the side of Luther. With the great 
Reformer himself, Erasmus, after long hesitation, 
crossed swords in liis Dc Libno Arbitrio ( 1523), in 
which lie assailed one of the fundamental positions 
of the Lutheran theology— that all human action 
is determined by divine necessitv. Attacked by 
men like Huttcw on the one side, lie was as fiercely 
assailed on the other by the Sorbonnc, the great 
surviving stronghold of obscurantism alike in 
theology and secular studies. By hib Ciceroni- 
anu.t, a satire on the pedantic imitation of Cicero, 
Erasmus raised against himself anew set of adver- 
saries— those humanists, namely, who set style 
above matter. Tel in spite of" all these contto- 
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versies, Erasmus during his last yearn enjoyed fame 
and consideration heyond that of any man of letters 
before or since. Letters and presents came to him 
from all the crowned heads of Europe ; and church- 
men in the highest position deemed it an honour to 
he among his correspondents. 

Erasmus’s health had never been robust even in 
youth, and from a comparatively early age he had 
been' afflicted with the stone. As he advanced in 
life, his sufferings grew upon him, and it was only 
by the most careful ordering of diet, and by his 
overpowering instinct for study, that he accom- 
plished the work he did. From 1534, a disease 
resembling gout in its symptoms subjected him at 
times to excruciating pain. On 12th July 1536, 
after nearly a month’s attack of dysentery, lie 
died, retaining to the last his gay and genial 
humour. 

Erasmus stands as the supreme type of cultivated 
common sense applied to human affaire. In his 
latter years he fell upon a time when other quali- 
ties were needed in the best interests of humanity ; 
but such as he was, few men have done more to 
advance truth, and to prepare men’s minds for its 
acceptance. No man of letters has ever attained 
to anything approaching the influence wielded by 
Erasmus during his own century. Yet Erasmus 
was no creative genius, and he produced no single 
work which has a place in the first rank of the 
world’s masterpieces. He owed his position to the 
wonderful range of his activity, to his astonishing 
productiveness, to the breadth and sanity of his 
views, and to the delightful qualities of wit, humour, 
and unfailing vivacity which distinguish all his 
work. He has himself indicated his services to 
Europe with exactness and precision. He rescued 
theology from the pedantries of the schoolmen, and 
referred it to its original sources ; lie did more than 
any other single person to advance the cause of 
the hew studies of the Revival of Learning ; he 
exposed the abuses of the church, and he protested 
in the interests of the people against the thought- 
less tyranny of their rulers. His attitude towards 
the Lutheran revolution has exposed him to the 
obloquy of Protestants and Catholics alike. By 
both he has been accused of cowardice and insin- 
cerity, because he insisted in maintaining his 
neutral position. But this is merely to say that 
Erasmus had the defects of his qualities. Con- 
stitutionally, he was averse to all extremes, as he 
distinctly showed in liis antagonism to the excesses 
of humanism in its neo-pagan developments, not 
less than to what he considered the excesses of the 
German Reformation. If he had not the energy 
to head a revolution, he had at least in eminent 
degree the courage of the scholar, as the long 
catalogue of his works, produced in chronic weak- 
ness of health, amply proves. As to his personal 
qualities, it should be sufficient to say that he 
enjoyed the friendship and esteem of men of so 
different, yet each in his own way of so high a 
type, as Bishop Fisher, Colet, and More. His 
personal appearance corresponded to his mental 
and moral qualities. He was slightly under the 
middle height, but of graceful figure ; Ills features 
were delicate and mobile ; and lie spoke in tones 
low but beautifully clear and distinct. 

An edition of his works was published at Basel in 9 
vols. in 1540 ; the standard edition is that of Le Clerc 
{ Lyons, 10 vols. 1703-6). See Lives of Erasmus by 
Knight (1726), Jortin (1748), Burigny (1752), Durand 
do Laur (1874), Drummond (1873), and Feugere (Paris, 
1874). For studies of Erasmus, see Nisard, Etudes sur 
la Renaissance (1855); Milman, Essays (1870); Seebohm, 
Oxford Reformers (2d ed. 1869). 

Erastus, Thomas (properly Licblcr or Licber), 
was bom in 1524 at Baden in Switzerland, accord- 
ing to other accounts at Auggen, near Miihlheim 


in south-west Germany. He studied theology at 
Basel (where he Grecised his name), and philo- 
sophy and medicine at Bologna and Padua. After 
nine years in Italy, he was appointed physician to 
the counts of Henneberg; then (from 1558) pro- 
fessor of medicine at Heidelberg, and court- 
physician to the Elector Palatine. He removed 
from Heidelberg to fill the chair of Medicine at 
Basel in 1580, and died there, January 1, 1583. 
Shortly before bis death he had been appointed 
professor of Ethics. 'Erastus was a skilful physi- 
cian and a man of upright character, an equally 
vigorous writer against ‘ the new medicine of Philip 
Paracelsus’ (1572) and in favour of the burn- 
ing of witches (1577 et scq.). In theology lie 
was a follower of Zwingli, and represented his 
view of the Lord’s Supper at the conferences at 
Heidelberg in 1560 and Maulbronn in 1564. The 
fame of Erastus now rests on his strenuous opposi- 
tion to Calvinist discipline and Presbyterian order. 
For ten years ( from 1560 ) he resisted successfully 
the Calvinist party under Caspar Olevian at Heidel- 
berg ; but in 1570 Presbyterianism was introduced 
by the Elector Frederick III. Erastus was excom- 
municated on a false suspicion of heresy, founded 
on a correspondence with Unitarians of Transyl- 
vania, but was restored in 1575. He had carried 
on a private exchange of views on the subject of 
church discipline with his friend Beza, and after 
his death his widow’s secopd husband, Castel- 
vetro, published at London (1589), with the con- 
currence of Archbishop Wliitgift and with a 
fictitious imprint, a treatise on excommunication 
entitled Explicatia gravissimm quccstionis titrum 
Excommuniccitio . . . mandato nitatur divino, an 
cxcogitata sit ah hominibus. This was answered 
by Beza in his Ee. verd Excommunications ct 
Christiano Presbytcrio (1590). A translation of 
Erastus’s treatise was published with a preface 
by Dr Robert Lee (Edm. 1844). Erastus main- 
tained that no member of the church should be 
excluded from her communion as a punishment for 
sin. Punishment is ‘ the special duty and office ’ 
of the civil magistrate. He was familiar with the 
system of Zurich, where the Christian magistrate 
administered ecclesiastical discipline in the name 
of the Christian community, and he dreaded that 
Presbyterianism, unchecked, might exercise a 
tyranny over men’s consciences as absolute as that 
of the Spanish Inquisition. 

In England, the name of Erastians was applied 
to the party that arose in the 17th centuiy, deny- 
ing the right of autonomy to the church— a right 
neither maintained nor denied by Erastus. The 
Erastian controversy broke out at the time of 
the Westminster Assembly. The leading Erastians 
in that assembly were Liglitfoot and Coleman, who 
were supported by Selden and Wliitelocke in the 
House of Commons. Since the time of the Refor- 
mation the controversy has been confined chiefly 
to the church in Scotland. 

See on the one side, Gillespie, Aaron’s Rod Blossoming 
(1646), Sam. Rutherford, Divine Right of Church Govern- 
ment (1646), and Cunningham’s Historical Theology , vol. 
ii. chap, xxvii. (1863); and on the other, Selden, He 
Synedriis (1650-53), and Du Moulin, Of the Right of 
Churches (1658). 

Erasure, or Razure, as it is more commonly 
called in England, from the Latin rado, ‘ I scrape 
or shave,’ is the scraping or shaving of a deed or 
other formal writing. In England, except in the 
case of a will, the presumption, in the absence of 
rebutting evidence, is that the erasure was made 
at or before execution. If an alteration or erasure 
has been made in any instrument subsequent to its 
execution, that fact ought to be mentioned (in the 
abstract, or epitome of the evidences of owner- 
ship), together with the circumstances under which 
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it is ilonc. A fraudulent, alteration, if made by the 
person luinself taking under it, •would vitiate his 
interest altogetlier. It was formerly considered 
that an alteration, erasure, or Interlineation (q.v.) 
would void the whole instrument, even in those 
cases where it was made by a stranger ; but the 
law is now otherwise, as it is clearlv settled that 
no alteration made by a stranger will prevent the 
contents of an instrument from retaining its 
original effect and operation, where it can be 
plainly shown what that effect and operation 
actually was. To accomplish this, the mutilated 
instrument may be given in evidence as far as its 
contents appear ; and evidence will be admitted to 
show wliat portions have been altered or erased, 
and also the words contained in such altered or 
erased parts ; but if, for want of such evidence, or 
any deficiency or uncertainty arising out of it, the 
original contents of the instrument cannot be ascer- 
tained, then the old rule would become applicable, 
or, more correctly speaking, the mutilated instru- 
ment would become void for uncertainty. If a will 
contains any alterations or erasures, the attention 
of the witnesses ought to he directed to the par- 
ticular parts in which such alterations occur, and 
they ought to place their initials in the margin 
opposite, before the will is executed, and to notice 
this having been done by a memorandum, added to 
the attestation clause at the end of the will. For 
the English law on .this subject, see Taylor, Law 
of Evidence (8th cd. 1SS5). 

In Scotland, the rule as to erasure is somewhat 
stricter than in England — the legal inference being 
that such alterations were made after execution. 
As to necessary or bond fate alterations which 
may ho desired hv the parties, corrections of 
clerical errors, and the like, after the deed is 
written out, but before signature, the rule in 
Scotland is that ‘the deed must show that they 
have been advisedly adopted by the party ; and 
this will he effected by mentioning them in the 
body of the writing. Thus, if some words are 
erased and others superinduced, you mention that 
the superinduced words were written on an erasure ; 
if words arc simply delete, that fact is noticed ; if 
words are added, it ought to be on the margin, 
and such additions signed by the party, with his 
Christian name on one side, and his surname on 
the other; and such marginal addition must be 
noticed in the body of the writ, so as to specify the 
page on which it occurs, the writer of it, and "that 
it is subscribed by the attesting witnesses.’ See 
Mcnrios's Lectures on Conveyancing. The Roman 
rule was that the alterations should bo made by 
the party himself, and a formal clause was intro- 
duced into their deeds to this effect, ‘ Lituras, in- 
ductiones, superinductioncs, ipse feci.’ As a 
general rule, alterations with the pen are in all 
cases to lie preferred to erasure ; and suspicion will 
be most effectually removed by not obliterating the 
words altered so completely as to conceal the 
nature of the correction. ‘The worst kind of 
deletion,’ says Lord Stair, ‘is when the words 
deleted cannot be read (lmt if they are scored that 
they can be read, it will appear whether they he dc 
suhstantialilms), for if they cannot lie read, they 
will he esteemed to he such, unless flic contrary 
appear by wlmt precedes and follows, or that there 
lie a marginal note, hearing the deletion, from such 
a word to Mich a word, to he of consent.’ The law 
of the United States follows that of England in 
this matter. 

Eratosthenes or Cvkkne, horn 270 n.c., 
was an eminent mathematician, astronomer, and 
geographer. Among hi-, teachers were Lysanias 
the grammarian and Callimachus the poet. By 
l’toh uiv Euergetos he was called to Alexandria to 
superintend lie great library. Here lie died of 


voluntary starvation, at the age of eighty, having 
become blind, and wearied of life. Eratosthenes 
measured the obliquity of the ecliptic with aii 
accuracy wonderful for his time, drew up a cata- 
logue of the fixed stars, amounting to 675, which is 
now lost, and made an attempt to measure the 
magnitude of the earth in the method used at the 
present day. He found the circumfercnco of the 
earth to lie 232,000 stadia, which, according to 
Pliny, is 31,500 Roman miles. His most important 
work was a systematic treatise on geography, which 
was used by Strabo. He wrote also oh moral 
philosophy, 'history, and grammar. Such frag- 
ments of his writings as are still extant have been 
collected by Bemhardy in his Eratosihcnica (Berlin, 
1S22). See also Berger, Die gcographischcn Frag- 
mentc dcs Eratosthenes (Leip. 18S0). 

Erbium (sym. Er, eq. 170T>) is a rave metal, 
the compounds of which are present in the 
mineral gadolinitc, found at Ytterby in Sweden. 
It is also believed to he present in the sun's 
vapour. It is found along with compounds of 
yttrium and, it is alleged, of terbium, also rare 
metals, the existence of one of which, terbium, is 
still questioned. It is chiefly of interest because the 
compounds of the three metals mentioned resemble 
each other so closely, and have such similar pro- 
perties, that the processes of separation and puri- 
lication are difficult and tedious in the extreme, 
a single research with the object of obtaining 
absolutely pure salts requiring years of patient 
work. 

Erciltloiuie. See Earlstox. 

Ercilla y Zuniga, Alonso, a Spanish poet, 
was born at Madrid, August 7, 1553. He became 
page to the Infante Don Philip, son of Charles Y., 
and accompanied him on his early travels, and in 
loot to England, on the occasion of Philip’s mar- 
riage to Queen Mary. Shortly after be joined the 
expedition ngninst the Araucaninns on the coast 
of Chili. The arduous difficulties that had to be 
overcome, and the heroism of the natives, sug- 
gested to Erciiia the idea of making it the sub- 
ject of an epic poem. lie began his poem on 
the spot, about the year 155S, occasionally com- 
mitting his verses, in the absence of paper, to 
pieces of leather. An unfounded suspicion of his 
having plotted an insurrection involved him in a 
painful trial, and lie had actually ascended the 
scaffold before his innocence was proved. Deeply 
wounded, the brave poet-soldier turned to Spain, 
lmt Philip treating him with great coldness and 
neglect, lie made a tour through Franco, Italy, 
Germany, Bohemia, and Hungary. For some time 
lie held the office of chamberlain to the Emperor 
Rudolf II., hut in 15S0 returned to Madrid, where 
ho struggled witli poverty till his death, about 
1595. Cervantes in Bon Quixote, compares the 
Araueana with the be.-t Italian epics, and it lias 
undoubtedly not a little of tlie epic style and 
spirit. The first part is the freshest in character, 
and was published in 1509; the second part fol- 
lowed in 157S, the third in 1597. The most 
elegant reprint is that published at Madrid in 1770; 
the most accurate, that issued therein 1828. There 
is a French translation by Nicolas (1870). See 
Royer's Etude (Dijon, 18S0). 

Erckmniiii'Chnfrinii, the compound name 
of two French roniancists. Imminent ImtJi, wlm-e 
stories of Alsatian peasant life are known the whole 
world over. Emile Erekmann, horn 20th May 1822, 
at Phnlsbonrg, studied law in Paris from 18-12 to 
I85S ; whilst Alexandre Clint rian, born 2d December 
1820, in the village of Soldatentlml, from glass- 
blowing took to teaching in Phalsbourg, and after- 
wards got a railway clerkship. Their liter m y pari- 
1 nership dntos fiom ISIS ; out for ten or eleven 
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years they had little success beyond getting some 
of their stories printed in various newspapers and 
journals. It was not till 1S59 that L’Jllustre Doc- 
tcur Mathcus (1859) gave a certain eclat to the 
collective name of Erckmann-Chatrian. Lc Fou 
Y6gof( 1862) is one of a series of novels which give 
graphic pictures of the invasion of 1813-14, to which 
series also belong Histoirc (Fun Consent de 1813 
(1864) and Waterloo (1865). Lc Joueur de Clari- 
nette (1863), a simple story of a village musician; 
Les Amoureux de Catherine , another tale of village 
life in the same volume; L’Ami Fritz (1864); 
Madame ThCrtse, ou les Volontaires de ’92 (1863); 
Lc Blocus ( 1867 ; Eng. trans. Blockade of Phals- 
bourg, 1870); Histoirc dlun Paysan (1868); and 
Contes Populaires , most of which have been trans- 
lated into English, count amongst the best they 
have written. Three plays by them have also 
achieved success — Le Juif Polonais (1S69; well 
known in English as The Bells), the dramatic version 
of L'Ami Fritz (1876), and Les Rantzau (1882). 
After the annexation of Alsace-Lorraine to Ger- 
many, a stroim anti-German feeling was manifested 
in several of their books — the best of these L'llis- 
toire d’un Pltbiscitc ( 1 S72). According to Edmund 
About ( Athenceum , October 28, 1876), ‘the two 
friends see one another very rarely,, whether at 
Paris or in the Vosges. When they do meet, they 
elaborate together the scheme of a work. Then 
Erckmann writes it, Chatrian corrects it, and some- 
times puts it in the fire.’ 

Erdmann, Johann Eduard, German philo- 
sopher, was bom in 1S05 at Wolmar in Livonia 
(Russia), studied at Dorpat and Berlin, coming, at 
this last university, under the influence of Hegel, 
and became professor of Philosophy at Halle ( extra- 
ordinary 1836) in 1839. His principal work is a 
Grundriss der Gcschichte der Philosophic (3d ed. 
1877), besides which be also wrote a work on Logic 
and Metaphysics, two books on Psychology, two 
collections of essays (one entitled Ernste Spiel c), 
and works on Nature and Creation, Body and Soul, 
Belief and Science, and The State. 

ErellllS, the name of one of the sons of Chaos, 
signifies darkness, and is used specially to denote 
the dark and gloomy cavern beneath the earth, 
through which the shades pass in going to Hades. 

Erelms, Mount, an active volcano on Victoria 
Land, in 78° 10' S. lat., rising 12,367 feet above the 
sea. It was discovered in 1841 by Ross, who 
named it after one of his vessels, and whose 
further progress south was haired by a wall of ice. 
See Antarctic Ocean. 

Ercchtliciis. or Erichthonius, an Attic 
hero, is said to have been the son of Hepluestus 
and Atthis, daughter of Cranaus, the son-in-law 
and successor of Cecrops. He was brought up by 
Athena, who placed him in a chest, which was in- 
trusted to Agraulos, Pandrosos, and Herse, the 
daughters of Cecrops, with the strict charge that it 
was not to be opened. Unable to restrain their 
curiosity, they opened the chest, and discovering 
a child' entwined with serpents, were seized with 
madness, and threw themselves down the most pre- 
cipitous part of the Acropolis. Afterwards Erecli- 
theus was the chief means of establishing the 
worship of Athena in Attica. He instituted the 
Panatheniea, and a temple, the Erechtheuni, was 
erected in his own honour. This original Erech- 
theum was burned by the Persians, but a new and 
magnificent Ionic temple was raised on the same 
site (see Athens). Mr Swinburne in 1876 pub- 
lished his tragedy of Ercchthcus. 

Erctria, an ancient Ionic trading and colonising 
town on the SW. coast of Eubcca, which was 
destroyed by the Persians in 490 n.C., and, 
although rebuilt by the Athenians, never after- 


wards regained its former prosperity and import- 
ance. The modern town of Nea Eretria is a small, 
unwholesome place, surrounded by swamps. 

Erfurt, a city of Prussian Saxony, anciently 
capital of Thuringia, stands in a highly cultivated 
plain, on the Gera, 13 miles W. of Weimar by rail. 
Till 1873 it was strongly fortified. Its two citadels, 
the Petersberg and the Cyriaksburg, were formerly 
monasteries. Erfurt has several churches, chiefly 
Gothic, the cathedral and the church of St Severus 
being the finest. The cathedral, one of the most 
venerable Gothic buildings in Germany, possesses, 
besides a very rich portal, sculptures and bronze 
castings dating from the 13th to the 16th century, 
especially a Coronation of the Virgin, by Peter 
Vischer ( 1521 ). In the northern tower is the bell 
called Maria Gloriosa, cast in 1497, and weighing 
13J tons. The Regler Church contains an altarpiece 
by Wohlgemuth. The monastery of St Augustine, 
famous as the residence of Luther, whose cell was 
destroyed by fire in 1872, was converted in the year 
1819 into an asylum for deserted children. From 
137S to 1816 Erfurt was the seat of a university, of 
which the academy of sciences and the library 
( 60,000 volumes and 1000 MSS. ) alone remain. The 
growing of flowers and vegetables, and an extensive 
trade in flower-seeds, are carried on. The principal 
manufactures are woollen, silk, cotton, and linen 
goods, lamps, machines, shoes, beer, malt, &c. 
Pop. (1871) 43,616; (18S0) 53,254; (1885) 58,385. 

Erfurt, origin all}' called Erpesford or Erpesfurt, 
was made a bishopric in 741 , and in 805 the capital 
of the Sorbs by Charlemagne. In the 15th century 
its woollen and linen manufactures raised it to the 
position of one of the foremost cities of Germany. 
All through, the town has had a stonily history, 
being either the bone of contention between the 
electors of Mainz and of Saxony, or the object of 
attack by foreign invaders. Since 1803 (except the 
period from 1806 to 1814) it has belonged to Prussia. 
At the Congress of Erfurt (Septeniber-Oetober 
1808) Napoleon met the Emperor of Russia and 
several of the minor sovereign princes of Germany. 

El'gastcria, a mining-town in the Greek 
nomarehy of Attica and Bceotia, near Cape Colonna, 
with ancient lead and silver works, reopened in 
1864. Pop. 6500. 

Ergot, a diseased condition of the ovary of 
grasses and sedges, due to the presence of species 
of Claviceps, a Pyre- 
nomycete fungus ( see 
Fungi), of which the 
filamentousmycelium 
of the mould ramifies 
through the tissue of 
the flower, causing 
the outpouring of 
sugary sap, and bear- 
ing a multitude of 
spores, the ovary 
meantime becoming 
deformed and en- 
larged. In this state 
the mould was for- 
merly described as 
a distinct species. 

This now withers on 
the surface, but the 
deeper mycelium 
within the ovary' be- 
comes denser and 
harder, forming the 
so-called sclerotiuni, 
and lies dormant 
until the grain is 

sown in early spring, when it bears globular heads 
which contain depressions or perithecia, containing 
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the a*cospores, which again recommence the cycle. 
The medicinal ‘ergot of rye’ is that formed by 
Claviccps purpurea. Producing rapid contraction of 
the uterus, it is often employed in midwifery ; but 
its use in unskilled or unscrupulous hands is 
attended by the most serious risKs. It has also 
been used in dysentery, epilepsy, whooping-cough, 
and as a styptic. The continued eating of bread 
made of ergotised rye produces a specific disease 
called Ergotism. Tfiis is a terrible form of poison- 
ing, in which not only convulsions appear, but 
often also gangrene of the extremities, resulting 
in mutilation or death, even recovery from less 
serious doses being slow and difficult. Many 
dreadful epidemics in rye-consuming countries (as 
in Lorraine and Burgundy in 1S1G), the causes of 
which were not understood, are now supposed to 
have been due to ergotism. See also RaphANia. 

Eric, the name of several Danish and Swedish 
kings. — Eric VII., king of Denmark, bom in 13S2, 
the son of Duke Wratislaw of Pomerania, was 
selected as her successor by Queen Margaret of 
Denmark, and in 1412 mounted the throne of 
Denmark, Norway, and Sweden, united according 
to the treaty of Calmar. Cruel and cowardly in 
his character, he lost Sweden in 1437 through a 
revolt of the peasants of Dalecarlia, and in 1439 
was deposed also in Denmark. He died in Riigen- 
wald in 1459. — Eric VIII., the Saint, became king 
of Sweden in 1155, did much to extend Christianity 
in his dominions, and to improve the laws, and fell 
in battle with the Danes in 11 GO. — Eric XIV., the 
last of the name who reigned in Sweden, succeeded 
in 15G0 to the throne of his father, the great Gus- 
tavus Vasa, and at once began to exhibit the folly 
that disgraced his reign. His flighty matrimonial 
schemes readied even Elizabeth of England and 
Mary of Scotland, until at length ( 1567 ) lvis roving 
fancy found rest in the love of a Swedish peasant- 
girl, who acquired an inlluence over him which was 
ascribed by the superstitious to witchcraft, since 
she alone was able to control him in the violent 
paroxysms of blind fury to which he was subject. 
Ilis capricious cruelties and the disastrous wars 
that followed on his follies at length alienated the 
minds of his subjects, who threw oil' their allegiance 
in 15GS, and solemnly elected his brother John to 
the throne. _ Nino years later the unhappy Eric 
ended his miserable life half voluntarily by a cup 
of poison. This crazy madman had a genuine love 
of letters, and solaced his captivity with music and 
the composition of psalms. His story has been 
worked into dramatic form by Swedish poets ; in 
German by Kruse in his tragedy, Konin Erich 
(1371). 

Erica'CCJP, or Heaths, a large, widely dis- 
tributed order of corollilloral dicotyledons, chiefly 
small shrubs, frequently evergreen and social in 
growth, covering large areas, especially in moun- 
tainous regions and on tablelands. See IIeatii, 
Rhododendron, Azalea, Andromeda, Alt- 
mrres, Cranberry, Kalmia, &c. 

Erich t, LOCH, a lonely lake between Perth 
and Inverness shires, 1 mile from Dalwhinnie 
station, and GO miles N\V. of Perth. Lying 1153 
feet above sea-level, it stretches 14J miles south- 
south-westward, varies in width between $ and H 
mile, is oveihnng by Ben Aider (3757 feet), abound* 
in salmo-fetfix and trout, and sends off a stream 
G miles to larch Ilnnnooh. 

Ericsson, John, a distinguished engineer, was 
lsirn at Langhanshyttan, in the Swedish province 
of Vermland, in 1303. After serving for some 
time as an officer of engineers in the Swedish army, 
he removed in IS2G to England, and continued to 
occupy himself with improvement* chietlvon steam 
machinery and its application*. In 1329, for the 


Liverpool and Manchester railway race, lie built 
within six weeks (so it is said) the Novelty, a 
steam-engine which, had not the fan broken down 
at the last moment, might have proved a formid- 
able competitor to Stephenson’s Rocket. In 1S36 
lie took out a patent for the Screw-propeller 
(q.v.). In 1S39 lie went to the United States, 
where lie furnished designs for the warship 
Princeton , the first steamer that had her engines 
and boilers entirely below the water-line, and 
brought out his improved caloric engine (see Air- 
engine) and numerous other inventions. In 18G1, 
during the civil war, lie designed and finished in 
one hundred days the ironclad Monitor (see Iron- 
clads), and in 1862 built a number of similar 
vessels for the American nary, Tiie Destroyer, a 
vessel with under-water guns, from which projec- 
tiles inclosing 300 lb. of gun-cotton were to be fired 
into an enemy below lier armour-plating, was tried 
in 1881, but failed to satisfy the requirements of the 
navy board. In 1S83 lie erected a ‘sun motor’ in 
New York : bis earlier experiments for developing 
power from the direct rays of the sun are described 
in his magnificent volume, Contributions to the Cen- 
tennial Exhibition (IS76). He died in New York, 
8th March 1SS9. By his own wish lie was buried in 
tiie place of his birth, a Swedish man-of-war being 
sent to convey his body to Langhanshyttan ; and 
it was decided to erect bis statue in Stockholm. 
His inventions cover nearly the whole field of 
mechanical engineering, and have revolutionised 
both the navigation and tiie navies of the world. 
His great services to science were recognised by 
the governments of the United States, Sweden, 
Deninnvk, Spain, and Austria, ns well as by many 
learned societies in America and Europe. See bis 
Life by W. C. Church (1890). 

Eritl'nmis. See Po. 

Eric, one of the five great lakes which empty 
themselves by the St Lawrence, separates the 
province of Ontario, in Canada, on its left, from 
Michigan, Ohio, Pennsylvania, and New York on 
its right. It is the most southern of the five, 
receiving at its western extremity the waters of 
Lakes Superior, Michigan, and Huron by the river 
Detroit, and discharging them at its north-east by 
the Niagara into Lake Ontario. With a length of 
240 miles, Erie has a breadth varying from 30 to 
nearly GO mile*, with an area of 9G00 sq. m. It is 
10 feet below the Huron, and 333 mid 5G5 respec- 
tively above the Ontario and the Atlantic. The 
shore* are for the most part low and of a clayey 
nature. At its south-western extremity are several 
wooded and partly cultivated islands, the largest 
of which is about 14 miles in circumference. It is 
by far the shallowest of the five great lakes. Its 
mean depth is 90 feet, it* maximum 20-1 feet ; ami 
from this comparative shallowness nnd the con- 
sequent liability to a heavy ground-swell, ns well 
a* on account of the small number of good har- 
bour*, the navigation is peculiarly difficult and 
dangerous. The chief harbours oil the LInilcd 
States shore, besides . tiie natural harbour of Erie 
itself or Prc.-qnc Isle, are those of Buffalo, Dun- 
kirk, Cleveland, Sandn=ky, and Toledo ; nnd on 
tiie north or Canadian shore. Ports Dover, Harwell, 
Colbome, and Stanley. Lake Eric receives no 
rivers of any consequence, except the Detroit nnd 
Maumee. Its commercial importance, however, 
has been largely increased by art. It i* connected 
by one canal with the Hudson, and by more than 
one with the Ohio (see Canal); while, on flic 
British side, it communicates with Hie Ontario 
by mean* of an important work, the ship-channel 
of the Welland Canal. It* navigation generally 
close* in the beginning of December, and the lake 
remains more or le^* frozen till March or April. 
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The commercial importance of this lake has been 
greatly enhanced within recent years by the estab- 
lishment of numerous lines of railway connecting its 
ports with the interior. The amount of traffic on 
the lake and on these railways is enormous. Lake 
Erie was the scene of a naval engagement between 
the British and Americans, September 10, 1S13, in 
which the latter were victorious. 

Erie, tile capital of Erie county, Pennsylvania, 
on Lake Erie, 88 miles SW. of Buffalo', and 95 NE. 
of Cleveland, is a port of entry, an important 
centre of trade, and connected by rail with New 
York, Philadelphia, Pittsburg, and other cities. 
Its harbour, one of the largest and best on the 
lake, is formed by an island of 4 miles in length, 
which, under the appellation of Presque Isle (Fr., 
‘peninsula’), still preserves the memory of its 
having been once connected with the mainland. 
The belt of water thus sheltered is known as 
Presque Isle Bay, and forms a natural harbour for 
the city; it is now protected by a breakwater, 
is 3 to 4 miles long and 1 mile wide, and varies 
in depth from 9 to 25 feet. The Erie Extension 
Canal, connecting the city with the Ohio River, 
was. abandoned in 1871 ; it had never paid half the 
interest of its cost, and was operated for some 
thirty-eight years at a loss. The town’s important 
industrial works include oil-refineries, tanneries, 
iron-foundries, paper, flouring, and planing mills, 
factories for railroad cars, engines and boilers, &c. 
It is a Roman Catholic bishop’s see. A natural- 
gas well was opened here in 1889. Pop. (1870) 
19,646; (1S80) 27,737. 

Erigena, Johannes Scotus, a famous philo- 
sopher of the 9th century, according to one account 
was born at ‘ Ergene,’ in Herefordshire, to another 
at Ayr, but was more probably a Scot of Ireland, and 
born there between 800 and 815. His residence at 
the court of Charles the Bald, in France, where he 
was from 843 the head of the ‘ court school’ ( schola 
pcilatina), is the only part of his history that is 
certainly known. He came (851) to the help of 
Hincmar in the Predestination controversy with the 
doctrine, hitherto unknown in the West, that evil is 
simply that which has no existence, and that there- 
fore damnation is not a positive punishment by 
God, but only consists in the consciousness of hav- 
ing failed to fulfil the divine purpose. The Council 
of valence condemned thispiiffes Scotorum (‘Scots 
porridge’) as ‘an invention of the devil.’ The 
tradition is that, after the death of Charles the 
Bald (877), Erigena was forced to leave France 
under the suspicion of heresy, was called to Eng- 
land by Alfred the Great, and died about 880, 
as abbot of Malmesbury, a violent death at the 
hands of his scholars. But this tradition seems 
unsupported, and good authorities have convinced 
themselves that he never left France, but died 
there about 877. Erigena translated only too 
literally, into Latin (860), the writings of the 
pseudo-Dionysius the Areopagite, and afterwards 
the Greek scholia of Maximus to the writings of 
Gregory Nazianzen. His chief work, De Divisionc 
Natural, lib. v. (854), was condemned by a pro- 
vincial council at Sens, and by Pope Honorius III. 
(1225), who described the book as ‘swarming with 
worms of heretical perversity.’ It was published 
by Gale (Oxford, 16S1), and by Schliiter (Munster, 
163S), and was placed on the Index librarian pro- 
hibitorum by Gregory XIII. in 16S5. (There is a 
German translation by Noack, 1S72-76.) In this 
work Erigena develops a speculative system on the 
basis of the gnosis ot Origen, the theosophy of the 
Areopagite, and the dialectic of Maximus Con- 
fessor. His aim was to reconcile the fundamental 
truths of Christianity with human reason, but his 
system is simply Pantheism, in which God and the 


world are merged in the higher unity of f Nature.’ 
Nature — to Erigena the sum of all being and not- 
being (the necessary complement of being)— has a 
fourfold form of existence : ( 1 ) Natura creans non 
crcata — i.e. God, as the uncreated Creator of all 
things; (2) Natura crcata creans — i.e. the Word 
from God, by whom all things are made (the Son); 
(3) Natura creata non creans — i.e. the world, crea- 
tion, or nature in the narrower sense; (4) Natura 
non creans et non creata — i.e. God, as the final goal 
of all creation, to whom everything created returns 
in a universal Apocatastasis (q.v.). Recent writers 
have shown that Erigena is to be regarded not as 
an independent thinker, but as a skilful reproducer 
of Greek speculations. 

The complete edition of the works of Erigena, edited 
by H. T. Floss, forms vol. exxii. (Paris, 1853) of the 
Patrologia of Migne. His Life has been written by 
Staudenmaier (1834) and Hermens (1868). See the 
monographs by St Rdn6 Taillandier (1843), Christlieb 
(I860), Huber (1861), Hoffmann (1876), and Buchwald 
(1884); and the sketch in F. D. Maurice’s Mcdkcral 
Philosophy (1856). 

Eri'geron, a genus of composite weeds, allied 
to Aster. The British E. acre, sometimes called 
Fleabane, has been used as a source of potash, and 
was formerly in medicinal repute. E. canadensc 
has become a common weed in Europe. 

Erin* See Ireland. 

El’iuna, a Greek poetess, the intimate friend of 
Sappho, bom at Rhodes, or on the little island of 
Telos, to the west of Rhodes. The hypothesis of a 
second poetess of, the same name, in the 4th century 
B.C., which is based on a statement of Eusebius, is 
generally rejected. Though she died at the early 
age of nineteen, Erinna acquired such celebrity by 
her epics, that her verses were compared with those 
of Homer. Of her principal poem only four lines 
are extant; and, of the three epigrams preserved 
in Schneidewin’s Delectus Poesis Grccccc Elegiacw 
(Gottingen, 1839 ), two at least are not genuine. 

Erinyes. See Eumenides. 

Eriobo'trya. See Loquat. 

Eriocailla'cea;, a small order of monocoty- 
ledons, allied to Restiacero, of grassy or rushy 
aspect, of marsh or aquatic habit, and unimportant 
properties. The 300 species are chiefly tropical ; 
the North American Eriocaulon septangulare 
(Pipewort), however, occurs in muddy lake bottoms 
in West Ireland and the Hebrides. 

Eriodendron, a genus of Sterculiacem, allied 
to Bombax, East and West Indian trees with 
woolly seed ; hence often called Wool-trees. The 
wool is sometimes used for stuffing pillow's, &c., 
and the seeds yield oil, or are sometimes eaten. 

Eris, in Greek mythology, the sister of Ares, 
and personification of strife. 

Eritll, a town of Kent, on the right bank of the 
Thames, 154 miles by rail E. of Charing Cross. A 
summer-resort for Londoners, a steamboat-station, 
and the headquarters of several yacht clubs, it has 
a number of fine villas, and a much-restored church, 
rich in brasses ; whilst in the Erith and Plnmstead 
Marshes are large powder magazines, one of which 
in October 1S64 was the scene of a great explosion. 
At Erith the Grace de Dicu was built in 1515. 
Pop. of parish ( 1851 ) 3231 ; ( 1881 ) 9812. See C. J. 
Smith’s Histonj of Erith (IS73). 

El’ivan' (Persian Bcicun), the fortified capital 
of the government of the same name in Transcau- 
casia, is situated on the elevated plain to the north 
of Ararat, on the river Sanga, 3432 feet above the 
level of the sea. It has one Russian and six 
Armenian churches, and five mosques, besides a 
citadel and a large bazaar. Close by resides the 
head of the Armenian Church (see Armenia, 4 ol. I. 
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p. 423). The town dates probably from the 7tli 
centnry A.D. ; in later years it was held alternately 
bv Pei-dans and Turks. Pop. ( 1880 ) 12,449. In 1S27 
it v. as stormed by the Russian general, Paskevicli, 
who lcceived the smname of Eriv anski ; and by 
the tieaty of peace concluded at Tnrkmanjai, 22d 
1'ebrnarv 1828, both town and pro\ incc were given 
up bv Persia to Russia. Tlie province lias an mea 
of 10,105 sq. m., and a pop. (1S83) of 007,464, nearly 
all Armenians and Taitars, n itli a small peicentage 
of Kurds, and barely 5000 Russians. 

Erlamrcil. a town of Bavaria, on the Regnit/, 
12 miles X. of Nutembeig. As old as the 10th 
century, it ones its piospciity to the settlement 
here of French Huguenots after the l evocation of 
the Edict of Nantes (1GS5), and to its university 
( 1743), which is celebiated as a school of Protestant 
theology, and attended bvfiom 000 to 900 students. 
A statue of its founder, the Maigiave Ficderick of 
Braudenbuig-il.uicuth, was erected in the market- 
place in 1S43. Brewing is the staple industry ; and 
besides its extensive stocking and glove manufac- 
tories, which piovide the gieater part of .Germany 
with their goods, Eilaugen has gieat minor and 
tobacco factories. Burnt in 1449 and 1032, Eilangen 
came to Bavaria in 1S09. Pop. (1875) 13,597; 
(1883) 15,814, of whom four-fifths are Piotestants. 

Erl an (Hung. Eger), a city of Hungary, on the 
river Erlau, S9 miles NE. of Pesth by i ail. The 
archiepiscopal cathedial, built since 1837, at a 
co-t of £07,000, is a domed crucifonn building, 32S 
feet long. The lyceum (17G1-99) has a valuable 
Binary and an observatoiy ; and llieie is a richly- 
endowed hospital (1S30). Two warm baths arc 
much resoi ted to. The Erlau w ine is the best red 
wine of Hungary. Pop. (1870) 19,150; (1SS0) 
20,009. Dating from 1010, Erlau sufleicd much 
at the bauds of the Tut k=, who held it from 1396 
till 10S7. 

Erllciinig, a German mistranslation (meaning 
‘alder king’) of the Danish Ellcrl.ongc (i.c. Elver- 
/. onrjc, ‘king of the elves’) It was first used by 
Ileidci instead of the conesponding Geiman word 
ElfuiLonuj , and Goethe followed Ileider in his 
famous ballad (set to remarkable music by Schn- 
bci t ), in w hicli a human child is cai i ied oli by the 
Erlking, and dies in bis cold arms. See Fairies. 

Ernu'Innd, oi Eumland, one of the eleven dis- 
tricts of the old province of Prussia, extending 
inland fiom the I'li-chcs Had', was created in 1250 
one of .the fom bishoprics of the country of the 
Teutonic Knights In 1351 the Bishop of Enne- 
laml, who hitheito bad been subject to the 
Archbishop of Riga, was made diiectlv depend- 
ent upon the pope, and elevated to the portion 
of a prince of the empire. When, in 1400, West 
Pru^ia was tinn«fened to Poland, the Bishop of 
Eunclaml became a member of the Polish senate, 
with sundry privileges. Since 1722 Eimelnud and 
its bishop hav e again been Prussian. The name is 
still home by a Prussian district (area, 1040 sq. in. ; 
1”'|*. in 1885, 225,070), with sandy soil, but well 
wooded, in which a large quantity of flax is grown. 

Ermcnom ilk*. n village in the French depmt- 
meiit of One, 18 miles NXE. of Paris, it was the 
death-place of Rousseau (q.v.). 

Ermine, or Stoat {Putoiiut erminrn), a well- 
known, camivoie in the marten fatnilv (Musteli<1a‘), 
belonging to the genus which includes polecat, 
weasel, ferret, mink, &e. The body is long ami 
slender, ami the legs are -holt, a« in the more 
famiii ir weasel. The length of the bo<ly is about 
10 inches, to which 3 or 4 inches of tail are added. 
The colour of the =|oat is ruddy brown in summer, 
yellowish In neat h: but in winter, iri the more 
northern parts of it- distribution, tiie ermine 


changes its fur into a beautiful "white. That this 
change occurs in diiect association with the lovveied 
tempeiatuie seems ceitain, though the physiology 
of the process is not understood. Observations seem 
to show that not only is the new growth of hair at 
the beginning of winter white, but persistent old 
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hairs may also change. The end of the tail always 
lemains black, and the change is sometimes only 
partial. The piotective value of the white fui in 
snowy legions is obvious. Like l elated species, the 
ermine is a very lithe, lestless, lnave, and blood- 
thirsty animal; it moves lapidly, and can both 
climb and swim well ; it is teuestiial in its general 
habit, and finds a home among locks and stones, 
in walls and the like. It sucks the blood of small 
mammals and birds, and, while valuable in destioy- 
ing rats and mice, is sometimes a troublesome 
poacliei on the poultiy-yard. It bleeds at the end 
of the vintci season. 

The ennine occurs in Britain, especially in the 
noith, is generally distributed in the northern 
paits of Emope, Asia, and America, hut is common 
as far south as the Pyi cnees and the Italian Alps. 
The white fur, which* luis long been used foi tinn- 
ming or lining the robes of dignitaries, is not so 
much prized as it used to he. The skins me 
usually impoi ted fiom Norway, Lapland, Siberia, 
and the Hudson Bay Territories. The yellow and 
black tails aie insetted to contrast with the white 
fur. Ennine is the fur of most fiequent use in 
Heraldry (q.v.). Sec Ferret, Marten, Pole- 
cat, Weasel. 

Erne, n_ rivei ami lake in the south-west of 
Ulster piovince, Ireland. The river rises in Lougli 
Gowna, on the borders of Longfoid and Cavan 
counties, and Hows 72 miles noi ill-west tlnough 
Loughs Oughter and Erne into Donegal Buy. 
Lough Erne, one of the finest lochs in the king- 
dom, extending for 40 miles tlnough Fermanagh 
county, consists of two lakes, the Uppci and 
Lower, joined hv a network of channels 10 miles 
long. Both divisions me studded with gicen hilly 
islands, mid contain abundance of salmon, tiout", 
and other fish. 

Erne (llalindus), one of the ‘hme-lcggcd’ 
eagle«. The genus includes some seven species, 
represented apparently in all parts of the world 
except South America. The Common Erne or 
White tailed Sea-eagle (//. alhictlld) is widely dis- 
tiilmU-d in northern Europe and Asia, It occurs 
in Britain moie commonly than the Goldni Eagle 
{A guild flirted'! us), but, like the latter, with 
rapidly im-revsing rmitv. The two cannot he 
readily confns-xl, for the leg-feathers of the erne do 
not extend to the toe-, the hill i- longer, and the 
habit i- difli tent. Tin* erne is rather -mailer than 
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the golden eagle, measuring about 3 feet in length. 
The general colour is brown, but the head may be 
paler, and the tail (which only extends very slightly 
beyond the points of the wings) is white above in 
the adults. The young erne is a grayer bird. In 
Britain the erne is now most at home in the remote 
north — e.g. in the Hebridean and Shetland Islands. 



Common Erne ( Ealiactus albicilla). _ 

It there builds by the precipices of the coast, but in 
North Germany it finds a home in wooded inland 
regions where water is abundant. The same habit 
has also been noticed in the British Islands — e.g. at 
Killarney. While continuing the depredations on 
birds and mammals characteristic of most eagles, 
the ernes also find in fish a favourite diet. 

Another notable species is the ‘\Vhite-headed or 
Bald Eagle (H- leacocephalvs), the emblem of the 
United States. In powers of soaring the emblem 
may be a happy one, but Franklin regrets that 
the habits and disposition of the bird are not more 
praiseworthy. This erne is common in North 
America, both by the coasts and by inland lakes, 
and also occurs in northern Europe. The general 
colour is again brown, but the head and neck of 
the adults are milky -white, and the same is true of 
the rounded tail. The size is slightly less than that 
of the British species.' It feeds like other eagles, 
but is very fond of fish, which it gets for itself by 
wading, or obtains by theft from other birds. The 
White-bellied Sea-eagle {H. leucogastcr), found 
round the Australian coasts, and from Ceylon to 
Cochin-China ; the beautifully marked U. vocifer 
of Africa and Madagascar ; and the Asiatic Erne 
( II. pclagicus), are other important species. See 
Eagle. 

Ernest, the name of several German princes, 
for whom see Hanover, Saxony, Saxe-Coburg, 
Altenburg. 

Erncsti, Johann August, a celebrated classical 
and biblical critic, was born at Tennstadt, in Thur- 
ingia, 4th August 1707. He studied ( from 1726 ) at 
Wittenberg and Leipzig, and, devoting himself to 
classical studies, became rector of the Thomas 
School at Leipzig in 1734, a post which he held till 
1759, along with first a chair of Humanity (from 
1742); and then that of Rhetoric (from 1756) in the 
university. Becoming professor of Theology in 
1759, he resigned the chair of Rhetoric in 1770, and 
died lltli September 17S1. He prepared editions 
of Homer, Callimachus, Polybius, Suetonius, and 
Tacitus, and of Xenophon’s Memorabilia and Aris- 
tophanes’ Clouds, and an excellent edition of Cicero 
(3d ed. 5 vols. 1776-77), to which he added a valu- 


able Clavis Ciceroniana (6th ed. by Rein, Halle, 
1831). Ernesti was the chief founder of a correct 
exegesis of Scripture by the laws of grammar and 
history, independent of dogmatic prepossessions. 
Of his numerous theological writings the most 
notable is his Institutio Jnterprctis Novi Testa- 
menti (1761; 5th ed. 1809),- of which there are 
English translations by Moses Stuart (2d ed. An- 
dover, 1824) and C. H. Terrot (2 vols. Edin. 1S32- 
33). In his Anti- Mura tortus (1755) he shows that 
a fair and thorough investigation of the history 
of doctrines is the best polemic against Roman 
Catholicism. His Latin speeches gained for him 
the name of the ‘German Cicero.’ They are 
collected under the title Opuscula oratoria (2d ed. 
1767), with a supplementary volume (1791). 

Eros. See Cupid. 

Erosion, the influence of rivers or of flowing 
water in hollowing out their channels, and in 
wearing down and sculpturing the surface of the 
earth. See COLORADO, DENUDATION, GEOLOGY, 
Mountains, Rivers, 

Erostratus, or Herostratus. See Ephesus. 

Erotic Poetry (from the Greek eras, ‘love’) 
comprises poetical pieces of which love is the pre- 
dominating subject. 

Erotomania. See Mania. 

Erpeilius ( Latinised from Thomas van Erpen ), 
one of the earliest and most eminent of European 
Orientalists, was born at Gorkum, in Holland, 
7th September 1584, studied at Leyden, and at 
Paris learned Arabic from an Egyptian. In 1613 
he became professor of Oriental Languages at 
Leyden, where he erected an Arabic press in his 
own house, caused elegant new types to, be cut, 
and not only wrote but printed a great number of 
important work's bearing on his favourite studies. 
At the time of Erpenius’s translation to the uni- 
versity of Leyden, a second Hebrew chair was 
founded. As oriental interpreter to the govern- 
ment, he read and wrote replies to all official 
documents coming from the East. Tempting offers 
of honours and distinction reached him from all parts 
of Europe; but he was never prevailed upon to 
leave his native country, where, in the midst of an 
eminent career, he died of the plague, 13th Novem- 
ber 1624. Eastern, and especially Arabic, studies 
owe much of their development to Erpenius’s 
labours. In spite of his poverty of materials, his 
famous grammar ( Grammatica Arabica, Leyden, 
1613) enjoyed an undisputed supremac3 T for two 
hundred years, till the time of Silvestre de Sacy ; 
and there are many who think his Rudimcnta 
(1620) unsurpassed, even at the present day, as 
a work for beginners. Among his other important 
works the best known are his Proverbionmi Arabi- 
corum Ccnturiw Duca (1614), and bis edition and 
translation of El-Mekin’s Historia Saracenica 
(1625). 

Errata, the list of errors with their corrections 
placed at the end of a book. From greater care- 
fulness in correcting the sheets of a work in passing 
through the press, errors in sense or typography 
are now much more rare than formerly ; but few 
books are yet produced without more or less notice- 
able typographical errors. 

Erratics. See Boulders, Boulder-clay, 
Glacial Period. 

Error, in English law, is any mistake in fact, 
in law, or in the form of process, requiring to be 
set right by the court before which an action is 
tried, or by a court of review. If the error was in 
fact, the case, under the old system, was heard 
before the court in which the action was originally 
tried ; if the error was in law, proceedings had 
to be taken before the Court of Exchequer 
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Chamber (q.v.). Where a party disputed the 
ruling of the judge, the form was by Bill of Excep- 
tions (q.v.), According to the former practice.it 
was necessary, in order to obtain a renew on the 
ground of error, that an original writ, called a 
Writ of Error, should be issued. The writ, if the 
error was in fact, was styled coram nobis, where 
the case was in the lung's Bench, the sovereign 
being presumed to preside in that court; if in the 
other courts, the writ was coram vobis. Writ of 
error in civil cases in the High Court is abolished 
by the Judicature Acts, and so is Bill of Excep- 
tions. Since 1S73 all appeals are to the Court of 
Appeal by way of rehearing, .and are brought by 
notice of motion in a summary way, and no petition 
or other formal proceeding other than such notice 
of motion is now necessary. The appellant may by 
the notice of motion appeal from the whole or part 
of any judgment, and this docs not usually stay 
proceedings. Nearly all the judgments of the 
Divisional Courts of the High Court are subject to 
appeal to the Court of Appeal and thence to the 


House of Lords. The jurisdiction was transferred 
to the High Court of Justice in 1S75, which used 
formerly to bo vested in the Common Pleas at 
Lancaster and at Durham, and which used to be by 
writ of error to the Queen’s Bench. Writs of error 
used formerly also to be brought on judgments of 
inferior courts. But since the establishment of 
County Courts and the changes introduced by the 
Judicature Acts, the analogous proceeding is au 
appeal by way of a case stated for opinion of the 
High Court, and sometimes by motion in a sum- 
mary way. In criminal cases, error docs not now 
lie for formal defects in the indictment; these 
should be objected to before the jury is sworn, and 
may then be amended. A writ of error will lie for 
a defect in substance appearing in the indictment, 
ns in the case of Bradlaugh v. the Queen, whole an 
indictment for publishing an obscene book was held 
defective because it mentioned the book by title 
only, instead of setting out the passages alleged to 
be obscene. A prisoner lias therefore three oppor- 
tunities of taking legal objections ; lie may demur 
to the indictment, or move in arrest of judgment, 
or sue out a writ of error. On the facts in a 
criminal case there is no appeal from the verdict 
of the jury. In the United States, the procedure 
of the State Courts follows the analogy of the 
English common law ; in the Federal Courts the 
term error is also known ; for further details 
reference may he made to the Acts of Congress 
and of the several state legislatures. 

Errors, In all observations errors must he 
made. The best instruments have imperfections; 
and no mail, however equable his temperament, 
can nlwnys rely on his making a proper use of his 
seti-es. As in astronomy numerical correctness in 
the results of instrumental measurements is of the 
first consequence, it is the constant care of the 
observer to detect and make allowance for errors. 
The three principal sources from which they may 
arise are— ( 1 ) External or incidental causes', Midi 
as fluctuation's of weather, which disturb the amount 
of refraction • changes of temperatui e, affecting the 
form ami position of instruments, Ac. ; (2) Errors of 
observation, Ireing such iis arise from inexpcrlncss, 
defective vision, slowness in spiring the exact instant 
of an occurrence, nttno-pheric indistinctness, Arc. ; 
and such errors as arise from slips in clamping 
and momentary derangements of the instrument ; 
(•’>) Instrumental defects, owing to errors in work- 
manship, and Midi as arise from the instrument 
not being properly placed —called errors of adjust- 
ment. The iirst two classes of errors, so far ns 
they cannot lie reduced to known laws, vitiate 
the re-tilts of observations to their full extent ; 
but Is-ing accidental, they ncce-*nrilv sometime' 


diminish and sometimes increase them. Hence, by 
taking numerous observations under varied circum- 
stances, and by taking the mean or average of the 
results obtained, these errors may be , made to 
destroy one another to a great extent, and so far 
may be subdued. With regard to the tbiid class, 
it is the peculiarity of astronomical observations to 
be the ultimate means of detection of all defects 
of workmanship and adjustment in instruments, 
which by their minuteness elude every other mode 
of detection. It may be mentioned, however, that 
the method of subduing errors of the first two 
classes by the law of average is not applicable in 
all cases. In certain cases recourse must be liad 
to the Method of Least Squares. See Squares, 
and Probability. 

Erscli, Johann Samuel, a great German bibli- 
ographer, was bom at Grossglogau, in Lower Silesia, 
23d June 1766; studied theology, next history, at 
Halle ; and after some years of journalism at Jena 
and Hamburg, became in 1800 librarian to the 
university of Jena. Three years later, lie was 
called to Halle as professor of Geography and 
Statistics; and in 1808 was also appointed principal 
librarian. He died at Halle, 16tli January 1818. 
Ersclt was long engaged in miscellaneous biblio- 
graphical work for other scholars ; but in ISIS, 
along with Gruber, commenced the publication at 
Leipzig of the famous yet unfinished Al/gcmcinc 
Encyklopculic (lev JVisscnsc/ia/icn mid Kiinstc (see 
Encyclopaedia). By his Ilandbuch dcr Ecuischen 
Liltcratur scit dcr Mittc dcs IS Jahrh. (4 vols. 1S12- 
14) lie first established modem German bibli- 
ography in the technical sense of the word. 

Erse (a corruption of Irish), a name given less 
frequently now Ilian formerly to the Gaelic (q.v.) 
of both Ireland and the Scottish Highlands. 

Erskinc, 'Ebenezer, the founder of the Seces- 
sion Church in Scotland, was the son of the minister 
of Chirnside, in Berwickshire, a scion of (he noble 
family of Mar, and was bom June 22, 1GS0. He 
studied at Edinburgh, and, after acting ns tutor 
and chaplain in the family of the Earl of Botlies, 
was licensed by the presbyter} - of Kirkcaldy in 
1703. His abilities soon brougfit him into notice, 
and in tlie same year be was appointed minister of 
Portmoak, in Kinross-shite; and here the unction 
and piety which marked his discourses became 
exceedingly attractive to the people accustomed 
to the chilling ‘ legalism ’ which then predominated 
in the Scottish pulpit. He took a deep interest 
in all public questions, both in church and state, 
and consequently, on the rise of tlie Marrow Con- 
troversy (q.v.), lie was one of the most prominent on 
the evangelical side. After having dreehaiged the 
pastoral office in Poitmoak for about twenty-eight 
years, Erskine was in 1731 translated to Stilling. 
Just then the patronage dispute nrosc, and Erskine 
distinguished liimrelf by Ins powerful advocacy of 
tlie right of the people to choose their own pasture. 
Declining to receive censure for certain statements 
made by him on this question in a Synod sermon 
which had given offence to the prevailing party 
in the church, he, with other three ministers who 
adhered to him, was in 1733 suspended and then 
depored from tlie ministry. The sentence, how- 
ever, was recalled in the following year, and 
Erskine was invited to return, lint tfiis lie de- 
clined to do unless the evils he contended against i 
were removed. The imitation remained open i 
until 17-10, when, finding further elfort liopclc'-x, the 
Assembly again depo-ed Erskine, and ejected him 
from his church. On the lire! deposition, Erskine 
and those adhering to him stated a formal secession 
from tlie judicatories of the Established Church, 
and at Gairnev Bridge, near Kinross, or. fled them- 
selves into the ‘ Associate Presbvterv.’ This wire 
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the origin of the Secession Church (see, United 
Presbyterians). In the division in 1747 of the 
Seceders into Burghers and Anti-burghers, Erskine 
took the leading part on the side of the Burghers. 
He was twice married, and had fifteen children. 
He died 2d June 1754. His Sermons and Discourses 
fill4vols. (Glasgow, 1762). See Lives by D. Fraser 
(1831) and Harper (1849); and The Erskincs: 
Ebenezer and Ralph, by John Ker, D.D., and J. L. 
Watson (Edin. 1882). 

Erskine, Henry, second son of the tenth Earl 
of Buchan, was born in Edinburgh, 1st November 
1746, and was educated at the universities of St 
Andrews, Glasgow, and Edinburgh. He joined 
the Scottish bar in 1768. His rise was immediate, 
and commenced, like that of his rival Henry 
Dundas, from his appearances in the debates of the 
General Assembly. Under the short-lived coali- 
tion ministry of Fox and North, he became Lord 
Advocate (1783), an office to which he was again 
appointed in 1806.. In 1785 he was elected Dean, 
of the Faculty of Advocates, but in 1796 was 
deposed in favour of Robert Dundas of Arniston. 
This mark, of professional censure was intended by 
the Faculty 'to stigmatise Erskine’s conduct in 
attending a public meeting and supporting a resolu- 
tion protesting against the ‘ Seditious Writings 
Bill ’ proposed by the government. Lord Cockburn 
justly says, ‘ It was the Faculty of Advocates alone 
that suffered.’ Erskine was elected member for 
the Haddington burghs in Slarch 1806, and in the 
following November for the Dumfries burghs. He 
died at Amondell, his seat near Midcalder, 8tli 
October 1817- During his second tenure of the 
office of Lord Advocate, Erskine practically carried 
into effect some of the legal reforms for which 
a pamphlet, published in London in 1807, and 
attributed to him on good authority, pleaded 
forcibly — viz. the introduction of jury trial in civil 
cases, and the abolition of the rule by whicli the 
fifteen judges of the Court of Session sat together. 
He was the author of several metrical translations 
from the classics, and other poems, of which the 
best known is The Emigrant ( 1773 ), inspired by the 
depopulation of the Highlands. Erskine’s forensic 
style was the delight of his contemporaries, and the 
recorded fragments of his speeches justify his high 
reputation as an orator and a wit, and warrant the 
conclusion that, had Henry Erskine, in his own 
witty language, ‘ played at the guinea tables ’ in 
London, instead of ‘ at the shilling tables ’ in Edin- 
burgh, he would have been no unworthy rival to his 
distinguished brother, Lord Erskine. See Colonel 
Alexander Fergusson’s Henry Erskine (1882). 

Erskine, , John, of Dun, Scottish Reformer, 
was born in 1509. All through the reign of Mary 
Queen of Scots, and through part of that of kel- 
son James, Erskine took an active share in public 
affairs, lending steadfast support to the reformed 
preachers, especially to Wishart and Knox, whilst 
at the same time his moderate and conciliatory 
temper not only secured him against the enmity of 
the leaders of the Catholic party, but gave him 
considerable personal influence in the country. He 
was frequently chosen to negotiate between the 
Reformers and the representatives of the sovereign, 
and to mediate between the different sections 
amongst the Reformers themselves. From 1560 
down to about 15S9, two years before his death, 
he held the office of superintendent for the reformed 
district of Angus and Meams. Although a lay- 
man, he was elected' on at least live separate 
occasions moderator of the General Assembly, and 
was one of the compilers of the Second Book of 
Discipline (1578). 

Erskine, JOHN, Scottish jurist, was bom in 
1695, the sou of the Hon. Colonel Erskine of 
1S3 


Camock, Fife. He was called to the bar in 1719, 
but did_ better as a lecturer than a practitioner, 
having in 1737 been appointed to the chair of Scots 
Law in Edinburgh University. He resigned it in 
1763, and died on 1st March 176S at Cardross, near 
the Lake of Menteitli, which estate he had pur- 
chased in 1746. His two works are still held in 
deserved repute — Principles of the Law of Scotland 
(1754; 17th ed. 1886), and the more important 
Institutes of the Law of Scotland ( 1773 ; 9th ed. 
1871 ). As a legal writer, indeed, he is second only 
to Stair, the sterling merits both of the Prin- 
ciples and of the Institutes being their plainness 
and sound common sense. 

Erskine, John, D.D., son of the preceding, 
was bom June 2, 1721. He studied at the uni- 
versity of Edinburgh, and, licensed to preach in 
1743, was appointed minister successively of Kirk- 
intilloch (1744), Culross (1753), New Greyfriars 
Church, Edinburgh (1758), and the collegiate 
charge of Old Greyfriars (1767), where he had for 
his colleague Dr Robertson. In 1766 the university 
of Glasgow conferred on him the honorary degree of 
D.D. In the General Assembly he was for many 
yearn the leader of the popular or evangelical party ; 
and between him and Principal Robertson, the 
leader of the Moderate party, there was a courte- 
ous and honourable friendship. Erskine’s twenty- 
five publications are of a high order of ability. 
They consist of essays, letters, sermons, disserta- 
tions, and pamphlets, &c., mainly of a religious 
character, even when dealing with the political 
American controversy, on which he wrote largely. 
He also edited a number of British editions of 
works of American divines. Sir Walter Scott, in 
his Guy Manncring, gives a graphic description of 
his powers as a preacher. See the Life by Sir 
Henry Moncrieff Welhvood (1818). 

Erskine, Ralph, brother of Ebenezer, was 
born at Monilaws, in Northumberland, March 
18, 1685, and, after studying at Edinburgh, was 
ordained to the parish church of Dunfermline in 
1711. Like his brother, he took part on the evan- 
gelical side in the Marrow Controversy (n.v.); and, 
after the formation of the Associate Presbytery, he 
withdrew from the communion of the Established 
Church, and joined the former in 1737. In the con- 
troversy concerning the burgess oath he also took 
part with the Burghers, and wrote several pamphlets 
in defence of their position. He was, however, less 
a controversial than a practical writer. Being a 
very popular preacher while he lived, his sermons 
were greatly prized after his death, and many of 
them were translated into Dutch and widely circu- 
lated in Holland. His Gospel Sotincts and Scripture 
Songs are well known. He died November 6, 1752. 
See the Life by James Fisher, prefixed to his Prac- 
tical Works (2 vols. 1764). 

Erskine, Thomas, Lord Erskine, the young- 
est son of Henry David, tenth Earl of Buchan, 
was bom in Edinburgh, 21st January 1750, and was 
educated at St Andrews. In 1764, much against 
his will, he was sent to sea in the Tartar man- 
of-war, under Sir David Lindsay. After cruising 
about for four years in the West Indies and on 
the coast of America, he obtained an ensign’s 
commission in the 1st Royals, at a price which 
absorbed his whole patrimony (1768), and was 
for some time stationed at Minorca, where he 
employed his leisure time in a minute and devoted 
study of Shakespeare, Milton, Dryden, Pope, and 
other masters of English literature. On his return 
to London in 1772, Erskine mingled freely with 
the- best social and literary circles, and acquired 
a distaste for military life, which an accidental 
visit to an assize court, and an interview with 
Lord Mansfield, turned into a determination to 
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prosecute tlie study of law. He was admitted 
to Lincoln’s Inn, 2Gth April 1775 ; and in 177G 
entered Trinitv College, Cambridge, where lie 
took an honorary M.A. in 1778, just before being 
called to the bar. His professional career was 
one of immediate and unprecedented success. 
Accident threw in his way a retainer in the 
case of Captain Baillie, lieutenant-governor of 
Greenwich Hospital, who was threatened with a 
criminal prosecution for libel, at the instance of 
Lord Sandwich, the First Lord of the Admiralty. 
Erskine’s advocacy secured the discharge of the 
rule for leave to file an information (24th November 
177S), and as he left Westminster Hall from the 
scene of this signal victory the attorneys flocked 
round him with their retainers to the number, as 
lie afterwards used to tell, of sixty -five. The next 
year saw an equally successful defence of Admiral 
Lord Keppel against charges of professional mis- 
conduct and incompetence. In 1781 Erskine secured 
the acquittal of Lord George Gordon, indicted for 
high-treason in connection with his conduct during 
the notorious riots, and on this occasion delivered 
his first assault upon the doctrine of constructive 
treason, by which it was sought to make petsons 
who aimed at effecting a change in the sovereign’s 
constitutional character and position guilty of the 
capital offence of ‘compassing the king’s death.’ 
In 1783 Erskine was appointed a Kings Counsel 
on the special recommendation of Lord Mansfield, 
and at the same time was returned as member 
of parliament for Portsmouth. The high expecta- 
tions of his friends were rudely disappointed by 
his first political appearance in the House of 
Commons, and, although he subsequently made 
effective and eloquent speeches, he never became 
a parliamentary orator. ‘I’ll tell you how it 
happens, Erskiiic,’ said Sheridan, ‘you’re afraid 


of Pitt ; and that is the flabby part of your 
character.’ Erskine’s .sympathy with the French 
Revolution, aroused by a visit to Paris in 
1791, led him to join the ‘Society of the Friends 
of the People’ — whose object was to bring about 
parliamentary reform — and to undertake the de- 
fence in the principal political prosecutions of 
1793-94. His courageous acceptance of a retainer 
from Tom Paine resulted in his removal from the 
office of Attorney-general to the Prince of Wales, 
to which ho had been appointed in 17SG. Hut his 
speeches for this unpopular defendant, and for 
frost (1793), Hardy (1794), and Horne Tooke 
( 1794 ), arc among the finest specimens of forensic 
skill, and, in the language of Hardy, ‘ will live 
for ever.’ Erskine’s defence of Iladlield (April 
2G, 1800), indicted for shooting at George ill. 
in Drury Lane Theatre, was a powerful and 
logical analysis of a theory of criminal responsi- 
bility in mental disease, which had hitherto 
done bloody duty in English courts of law. In 
1S02 Erskine was appointed Chancellor to the 
Prince of Wales, an office which had lain dormant 
since the time of James I., but was now revived in 
his favour. In 1S0G lie was raised to the peerage 
and the woolsack, 'but soon retired into private 
life. He died at Amondell, Linlithgowshire, 17th 
November 1S23. 

Erskine had married first, in 1770, Frances, 
daughter of Daniel Moore, M.P. for Marlow; and 
secondly, at Gretna Green, when he must have 
been about seventy, a Mbs Mary Ruck. Ife pub- 
I bhed a pamphlet on the abuses of the army in 
1772 ; a view of the causes and consequences of 
thenar with France in 1797; apolitical romance, 
Armnlet ; a pamphlet in favour of the Greeks ; and 
some jkm'ius. 

Er-fdnc’- decisions as Lord Chancellor were 
styled by his contemporaries the * Apocrypha,’ and 
have added nothing to his permanent fame. His 


reputation is purely forensic, and in this respect is 
unrivalled in the history' of the English bar. Tho 
charm of voice and presence and gesture may 
have contributed something to his unique influence 
over judges and jurymen ; but the careful student 
will not fail to note in his speeches the enduring 
qualities of genuine sentiment, profound acquaint- 
ance with life and character, singular fertility in 
illustration, and powers of exposition and reasoning 
to which the history of advocacy hardly offers a 
parallel. See Campbell’s Lives of the Chancellors, 
vol. viii. ; Fergusson’s Henry Erskine (1S82); and 
Dnm6ril’s Lord Erskine, a Study (Paris, 1SS3). 

Erskine, Thojias, of Linlathen, was born in** 
178S, and educated at Edinburgh High School, at 
Durham, and at the university of Edinburgh. He 
was admitted advocate in 1810, but ceased to 
practise after his elder brother’s death gave him 
the family estate of Linlathen, near Dnndee, and 
devoted himself for the remainder of his uneventful 
life to his favourite theological studies. He never 
married, but his devoted - sister helped him to 
make his house at Linlathen a hospitable centre 
of Christian culture. Among his intimate friends 
were sncli spiritual leaders as M'Leod Campbell, 
Maurice, Stanley, Ewing, Vinet, as well as Carlyle 
and Prdvost-Paradol. He died 20th March 1S70. 
Erskine was brought up an Episcopalian, hut in 
later life was at least nominally a member of the 
Church of Scotland. His theological opinions and 
religious sympathies hardly fell within the lines of 
the usual creed definitions, while a belief in the 
ultimate universal salvation of mankind and the 
worthlessness of miracles as evidence for inspira- 
tion were scarcely consistent with formal citizenship 
within any church so recently as fifty years ago. 
His hooks were Remarks on the Internal Evidence 
for the Truth of Revealed Religion (1S20); An 
Essay on Faith (1S22) ; The Unconditional Frccncss 
of the Gospel (1828); The Brazen Serpent, or Life 
coming through Death (1831); The Doctrine of 
Election (1837); and The Spiritual Order, a post- 
humous work (1S71). See his Letters, edited by 
Dr W. Hanna (1877-78). 

Eruptive Rocks. See Igneous Rocks. 

Erynso (Eryngium), a genus of Umbelliferre, 
but of curious- . 
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(Hesperis). The seeds of E. cheirantlioid.es were 
formerly employed as an anthelmintic, hence the 
name of Worm-seed. It is also called Treacle Mus- 
tard, because ah ingredient in the famous Venice 
Treacle. The seeds of E. perfolialum are used as 
a source of oil in Japan. 

Erysipelas ( Gr. , ‘red skin’), an inflammatory 
and febrile disease of the skin, attended by diffused 
redness, pain, and swelling of the part affected, 
and in the end by either desquamation' or vesica- 
tion of the cuticle, or scarf-skin, in the milder 
forms, and by suppuration of the deeper parts in 
the severer varieties of the disease ( phlegmonous 
. erysipelas). It is characterised by a marked tend- 
ency to spread over the skin from the place where 
it arises. Erysipelas affects, in a large proportion 
of instances, the face and head ; it is apt to 
be attended with severe fever, and often with 
great disorder of the nervous system, arising in 
sonie instances from inflammation of the mem- 
branes of the brain. In other parts of the body, 
severe or phlegmonous erysipelas is apt to be 
succeeded by protracted and exhausting suppura- 
tions, and sometimes by diseases of the bones, or 
inflammations of the internal organs. Erysipelas 
in its severer forms usually commences in a wound 
or sore, and is extremely apt to be communicated 
to any one with a breach in the continuity of the 
skin who comes in contact with a case of the 
disease. Epidemic outbreaks of erysipelas used 
therefore to be common and disastrous in surgical 
hospitals ; but since the general introduction of 
antiseptic treatment they have almost disappeared. 
Erysipelas is very apt to recur in a person who has 
been attacked once oroftener; and this is especi- 
ally true of the form which affects the face. It is 
believed to be due to the presence of a micrococcus 
in the affected tissues. It is seldom that depletion 
is allowable in erysipelas, but the bowels should 
be well cleared out in most cases, and a Diuretic 
(q.v.) given, after which the treatment consists 
• for the most part in watching narrowly the pro- 
gress of the case, keeping up the strength as well 
a3 possible, and obviating special dangers as they 
occur. In some cases iron is used as a specific 
remedy in the form of large doses of steel drops. 
It is of course important that no one liable to the 
disease should be exposed to the infection. St 
Antony’s Fire (see Anton Y) and Rose are common 
names for erysipelas. 

Erythema (Gr. erutliaino, ‘I redden ’), a name 
applied to certain skin diseases, but scarcely used 
by any two writers on the subject in exactly the 
same sense. It is used, generally speaking, of erup- 
tions where there is circumscribed or diffuse red- 
ness, without any break in the skin surface, with 
or without elevation of the affected part. The 
chief forms described under the name are rashes 
like a persistent blush occurring in the course of 
sonie fevers, in consequence of drugs, or /'without 
ascertainable cause, but usually of short duration : 
E. nudtiformc, where the eruption is raised, and 
generally in the form, of papules, rings, or irregular 
lines ; E. nodosum, consisting of dark-red, painful 
swellings, usually on the front of the leg, and 
believed to be connected with the rheumatic dia- 
thesis ; and cases closely resembling erysipelas, 
except that the symptoms, both local and constitu- 
tional, are very ‘much less severe. The cause, if 
known, should be treated ; but no ■ general rules 
for treatment can be laid down. 

Erythrpea. See Centaury. 

Erytlirina. See Coral Flower. 

Erytlironiuin, a genus of Liliaceie. E. dens 
cam's, the Dog-tooth Violet, so called because of 
tlie resembiance of its little white bulbs to dogs’ 
teeth, is a well-known ornament of English flower- 


borders in spring. It is a native of southern 
Europe and Siberia, where it is used as a source 
of food, and also medicinally. 

Erytliroplilaimn, a genus of leguminous 
trees (sub-order Mimosete). The red juice of the 
bark of E. guineensc is administered in ordeals and 
used for arrow-poisoning by the natives of Guinea 
and the Gold Coast. 

Erytliroxylacere, a small order of dicoty- 
ledonous trees or shrubs, chiefly South American, 
allied to Malpighiaceie. Erythroxylon sulerosum 
is a red dye-wood of Brazil. That of E. hyperici- 
folium is the Bois d’huile ( Oil- wood ) of Mauritius. 
The most important member of the order is, how- 
ever, E. coca. See Coca. 

Eryx, the ancient name of a mountain in the 
NW. of Sicily, near Drepanum (mod. Trapani), on 
which stood a famous temple of Venus, who was 
thence called Erycina. 

Erzberg. See Eisenerz. 

Erzerfkm, an important town in Turkish 
Armenia, in 39° 55' N. lat., and 41° 20' E. long., not 
far from the Kara-Su, or western source of the 
Euphrates. It is situated on a high but tolerably 
wefl cultivated plain, 6200 feet above the level of 
the sea, surrounded by mountains. The climate 
is cold in winter, but hot and dry in summer. 
Erzerfim is the residence of English, Russian, 
German, and French consular agents ; and its popu- 
lation is estimated at 40,000, consisting of 30,000 
Turks, 8000 Armenians, and 2000 Persians, who 
carry on a brisk trade, and have thus attained to a 
degree of prosperityunusual in the East. The copper 
and iron waves of Erzerfim have acquired a wide 
celebrity. Situated at the junction of the import- 
ant highways leading from Trebizond, Transcau- 
casia, Persia, Kurdistan, Mesopotamia, and Ana- 
tolia, Erzerfim forms an entrepot of commerce 
between Europe on the one hand and the interior 
of Asia, and particularly Persia, on the other. 
The streets, the houses of which are built chiefly 
of volcanic stone cemented with mud, are narrow, 
crooked, and filthy ; and ruins of fortifications and 
of buildings formerly magnificent everywhere meet 
the eye. The town consists of the fortress, strictly 
so called, and four suburbs. The fortress, which 
is inclosed by a high wall, has, on the west, a 
citadel (El-Kal'a), with many curious monuments, 
and a mosque of Christian origin. The fortress 
also contains fifteen other mosques, the residence 
of the chief-magistrate, some caravanserais, and a 
few elegant houses belonging to the higher order 
of -officials and Mohammedan merchants. The sub- 
urbs boast twenty-four mosques, several Armenian 
churches, and a number of large bazaars and cara- 
vanserais. Erzerfim imports shawls, silk goods, 
cotton, tobacco, rice, indigo, &c., and exports corn, 
sheep and cattle, horses, mules, and gall-nuts. 
The principal trades earned on are tanning, dyeing 
morocco leather, and blacksmiths’ and copper- 
smiths’ work. But since Russian Transcaucasia 
has provided a safe trade-route to Persia, the pro- 
sperity of Erzerfim has greatly suffered. It was 
first conquered by the Arabs in 700, but retaken 
by the Byzantines fifty years later. After various 
vicissitudes, it fell into the hands of the Seljuks ; 
the Mongols took it in 1241 ; and finally, in 1517, 
it passed into the possession of the Turks. It still, 
however, continued to be the most important city 
in the country, and at the commencement of the 
19th century had a population of 100,000 inhabit- 
ants. In the war of 1829, between the Turks and 
Russians, the taking of Erzerfim by Paskievich 
decided the campaign in Asia. Erzerfim was a n 
important military centre during the wars of 1S54- 
55 and 1877-78, and much bard fighting was done 
in its neighbourhood. In December 1877 the 
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Russians closed round the city, already hard 
pressed, and reduced its defenders to the utmost 
distress; in February 187S it was surrendered to 
Russia, who held it till October, when it was re- 
stored to the Turks. See Curzon, Armenia ( 1S54) ; 
R orman, Armenia and the 1S77 Campaign (1878). 

Erzgebirge ( ‘ Ore Mountains’ ), the name given 
to the chain of mountains, rich in metals, stretch- 
ing SW. and NE. for 96 miles on the confines of 
Saxony and Bohemia, from the valley of the Elbe 
to the’ Fichtelgebirge. In the south it rises to a 
height of from 2500 to 3300 feet, forming a steep 
wall of rock; in the north it forms broad, slaty 
plateaus, broken by deep valleys, and gradually 
slopes down towards the level districts of Alten- 
burg and Leipzig. Many of these valleys are well 
wooded and romantic, and occasionally fertile and 
thickly peopled, being watered by the Mulde, the 
Pleisse, and their numerous tributaries. The chain 
rises to its highest elevations in the so-called 
‘Saxon Siberia, over against Zwickau. Here, in 
12’ 54' E. long., stands the town of Gottesgabe, the 
highest in Germany, at an altitude of 33G3 feet ; 
and here, too, are the loftiest peaks of the range 
( Keilberg, 4052 feet ; Fichtelberg, 3980 ; Spitzberg, 
3075). The Erzgebirge is chiefly of the gneiss- 
granite formation, with argillaceous and micaceous 
slates, porphyry, and basalt. Silver and lead are 
the principal 'metals ; next come tin, iron, cobalt. 
Esaias. See Isaiah. 

Esarhaddon. See Assyria. 

Esau, the eldest son of Isaac, and twin-brother 
of Jacob. Sec Jacob, Edom, Jews. 

Esbjerg, a port of Denmark, 56 miles AY. of 
Fredcncia by rail, with a large export trade in 
cattle, iSrc. , mostly to England. Its harbour, the 
only one of importance on the west coast of Jutland, 
was constructed by the state at great expense in 
1SGS-74 ; and in 18S7 an annual subsidy of about 
£7000 was granted by government for steamship 
communication with Britain. Pop. (1S80) 1529. 

_ Escalade ( Lat. scat a, ‘ ladder ’ ), in siege opera- 
tions, a method of gaining access to the enemy’s 
works ; passing ditch, curtain, bastions, by means 
of ladders. Sec Fortification, Siege. 

Escarp’. See Fortification. 

Escarpment, a long line of cliff, formed by the 
outcrop ot a relatively hard stratum of rock inter- 
bedded amongst more yielding strata, the dip or 
inclination of which is generally gentle. This 
structure is the result of denudation— the hard rock 
projects simply because it has yielded less readily 
to the agents of erosion. In a country composed of 
an alternation of such relatively hard and soft- 
rooks, dipping in one and the same direction, we 
usually meet with a succession of escarpments, 
with their steep faces all turned towards the direc- 
tion to which the strata rise, while the ground falls 
away with a gentle slope in the direction of the dip 
or inclination of the beds. 

Escnrs. See Asak. 

Eschar (Gr. etrhttra), a slough or portion of 
dead or di-mi ganhed tissue, is commonly applied to 
artificial sloughs produced by the application of 
caustic 5 . Useful rot ic means causing an eschar. 

Eschatology (Gr. csrhatos, ‘last,’ and togas, 
‘a discourse’), the doctrine of the last things, a 
theological term for what Scripture reveals and 
Christian speculation has concluded about a future 
Mate. But although the term is thus limited, an 
eschatology existed among all the great nations of 
antiquity, dark and ill defined as in the Greek, or 
elaborate as in the Egyptian religion. Together 
with it grows up more or le-s definitely the idea of 
■ retribution. For an account of the more elementary 


forms of this conception, see Transmigration. 
Protestant eschatology is generally confined in 
practical discourses to a consideration of these four 
fast things— Death, Judgment-, Heaven, and Hell 
(see Immortality, Resurrection, Devil, and 
Hell). The principal religious parties which do 
not recognise eternal punishment as a Scriptural 
doctrine are treated at Universalism and Con- 
ditional Immortality ; the question of an inter- 
mediate state, at- Purgatory. See also Mil- 
lennium. 

Escheat (Fr. (choir, from Lat. cadcrc, ‘to fall 
or happen ’), an incident of the feudal law whereby, 
when there was no tenant qualified to perform, the 
sendees, land reverted to the lord. In England, 
escheat took place per delictum tenentis, as o.g. 
when the tenant was convicted of a capital felony ; 
this kind of escheat ‘ with attainder ’ was abolished 
in 1S70, as also the Forfeiture (q.v.) of land to the 
crown for liigh-treason (see Attainder). Accord- 
ing to the existing law, a criminal’s property is 
forfeited only in so far as may he necessary for the 
purpose of making compensation ; but the old 
doctrine of ‘ corruption of blood ’ is now en- 
tirely done away; no person is barred by the 
crime of his ancestor from succeeding to property. 
Escheat still takes place per defectum sanguinis, 
for want of heirs, when the owner (the feudal 
tenant) of land dies intestate, leaving no heir ; in 
such case the feudal superior (usually the crown) 
may claim the land. AYlien land falls to the crown, 
the ‘ prerogative of grace and bounty ’ is sometimes 
exercised in favour of persons having claims on the 
deceased ; subject to this prerogative the land 
becomes part of the crown-lands, and the profits 
are carried to public revenue. 

Escheat in Scotland is of two kinds: (1) The 
total forfeiture to the crown of all property herit- 
able and movable belonging to a person who lias 
been convicted of treason. (2) It signifies the 
forfeiture of goods by a debtor who has failed to 
make payment of deot in obedience to legal Dili- 
gence (q.v.). This species of escheat for debt was 
abolished by 20 Geo. II. clmp. 50. It was of two 
kinds: single escheat, and liferent escheat. By 
tiie former, all the debtor’s movables were forfeited 
to the crown ; hv the latter, the annual profits of 
the debtor’s qst.rtc wore forfeited to the superior. 
Single escheat still exists in Scotland n« « .punish- 
ment of crime. In all capital ‘convictions it is 
ordered that the prisoner’s ‘whole movable goods 
and gear he escheat and inhrouglit to his majesty’s 
use.’ In cases of deforcement, bigamy, perjury, 
and some others, single escheat is imposed by 
statute as a portion of the penalty on conviction. 
Single escheat- also falls upon denunciation for 
outlawry ; ami, if the rebel continues for a year 
under denunciation, his liferent escheat falls to his 
superior. 

In the United States, the rules of feudal tenure 
arc, for the most part, obsolete; hut all property, 
real or personal, which is left without a legal owner, 
is claimed by the state in which it is situated. 

Escbcnbacb, AYoltram yon. Sec AYolyram 
YON EsCIIENBACH. 

Eselischollz Kay. the innermost- part of 
Kotzebue Sound, in zMaska, barely outside the 
polar circle. It was named after the natnralEt 
Johann Friedrich Eschscholtz (1793-1831), who 
sailed as surveyor with Otto von Kotzelme. 

Esdisclioltzla, a gcnn« of I’apavcracea?, of 
which E. ralifornica and other species arc common 
ns showy garden annuals. 

Eschw - ege, a town in the Pru>-Man province 
of Hcie-e-Eas-au, on the AYcrrn, 40 miles F.HE. of 
Cassel by rail. It has manufactures of woollen, 
cotton, and linen fabrics, of machines, and of i 
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tobacco; also tanneries, and some trade in fruit 
and pork, and agricultural produce. Pop. 9492. 
The town was twice plundered and once burned 
during the Thirty Years’ War. 

Eschwellcr, an industrial town of Rhenish 
Prussia, 8 miles ENE. of Aix-la-Chapelle, has im- 
portant iron, zinc, and tin works, machine-shops, 
nianufactories for making copper plates, needles, 
wire, gas-pipes, and firebricks, besides tanneries 
and breweries. In the vicinity are productive 
coal-mines. .Pop. (1875) 15,540; (1885) 16,889. 

Escobar y Mcmloza, Antonio, Spanish 
casuist, was born at Valladolid in 1589. Enter- 
ing the order of the Jesuits in 1604, he became 
celebrated as a preacher and writer. At his death 
in 1669 he left more than 40 vols. in folio, mostly 
in theology and morality, the principal being the 
casuistical Liber Thcologicc Moralis (1646), which 
has several times been printed. 

E sco rial, or, less correctly, Escurial, a 
royal palace, mausoleum, and monastery of Spain, 
31 miles NW. of Madrid, on tlie south-eastern slope 
of the Sierra Guadarrama, at an altitude of 3700 
feet. , This immense pile of buildings, built of 
dark-gray granite, has a stern, austere, forbidding 
appearance, which is not at all relieved by the 
bleak, wind-swept, mountainous region in which 
it stands. It owes its existence to Philip II., who 
erected it partly to provide a royal burying-place 
for the kings of Spain, partly to commemorate 
his victory over the French at St Quentin on St 
Lawrence’s day, 10th August 1557. Its general 
shape is that of a quadrangular parallelogram, 
706 feet long by 550 broad, with a smaller square 
projecting from the east side. The current belief 
is that it was planned to represent a gridiron, the 
object upon which St Lawrence was martyred ; 
but this has been questioned. At anyrate, each 
corner of the parallelogram is fenced with a tower, 
about 200 feet high ; and above the church, in the 
centre of the pile, rises a cupola, its summit 312 
feet from the floor. The first stone of the edifice 
was laid in 1563, the architect being Toledo, after 
whose death in 1567 his pupil Herrera carried on 
the work to its completion in 1584. The finest 
individual building is the church, a square basilica, 
in The shape of a Greek cross, and in the Doric order 
of architecture. It was formerly rich in paintings ; 
and, although in 1837 a hundred of the best were 
removed to Madrid, there still remain specimens 
by Coello, Carbajal, Tibaldi, Zuccaro, Luca 
Giordano, Trezzo, Zurbaran, Ribera, Tintoretto, 
Titian, and Veronese. The Pantheon, or royal 
mausoleum, an octagonal chamber beneath the 
■church, contains the bones of the kings of Spain 
from Charles V., father of Philip II. , onwards 
(except Philip V. and Ferdinand VI.) to Alfonso 
XII., with queens, regents, and mothers of kings; 
the rest of the royal family, with Don John of 
Austria, are buried in the ‘ Panteon de los Infantes. ’ 
The library, once one of the richest in Europe, but 
greatly diminished by a fire in 1691, and by thefts 
by the French soldiery in 1808, still contains 
32,143 vols. and 4611 valuable MSS., including 
1905 written in Arabic. In the palace the most 
interesting apartment is the cell of Philip II., in 
which he spent his last days. The Escorial was 
Again greatly injured by fire in 1872. 

Escort. See Convoy. 

Escrow. See Deed. 

Escutcheon (Fr. ecusson , in contradistinction 
to Ccu, an ordinary shield ), in Heraldry, the shield 
on which arms are painted ; also a small representa- 
tion of the knightly shield used as an armorial 
charge, and generally reckoned among the sub- 
ordinaries. The name inescutcheon in modern 


heraldry is used where there is more than one such 
charge. From the escutcheon as a charge must be 
distinguished the escutcheon cn svrtout, charged 
with some particular coat, and placed in the centre 
of a heraldic shield, which is much used in marshal- 
ling of arms in regal, continental, and Scottish 
heraldry. Such an escutcheon, placed with the 
arms of an heiress in the centre of her husband’s 
coat, is known under the name of an escutcheon 
of pretence. The escutcheon of pretence used in 
this way is unknown out of Britain. 

Esdraelou, or Plain of Jezreel, a broad 
valley of Palestine, constituting the basin of the 
Kishon, extends westwards from Mount Hermon to 
the slopes of the Carmel range. Although it was a 
flourishing and fertile region in antiquity, it fell in 
modem times out of cultivation, and so recently 
as 1S67 was annually harried by Bedouins ; now, 
however, it is once more in the highest state of 
cultivation. Here Gideon defeated the Midianites, 
and here in 1799 the Turks were defeated by the 
French. See Laurence Oliphant’s Haifa ( 1887 ). 

Esdras, Books of. The word Esclras is the 
Greek form of Ezra, and indicates that the books 
so named do not exist in Hebrew or Chaldee. 
What is now usually called 1st Esdras is in the 
oldest Greek texts also called 1st Esdras ; what 
is there 2d Esdras being our canonical Ezra. 
The oldest form of our 2d Esdras, though originally 
written in Greek, is in Latin only. Hence it has 
been proposed to call our 1st Esdras the Greek 
Esdras, and our 2d the Latin Esdras. The Council 
of Trent, though recognising most of the Apocrypha 
as canonical, did not so regard either 1st or 2d 
Esdras of the Apocrypha (their 1st Esdras being 
Ezra, and their 2d, Nehemiah). Yet in the 
authoritative Roman Septuagint of 1587 1st Esdras 
stands before the canonical Ezra ; and modern 
Vulgates print 1st and 2d Esdras along with the 
Prayer of Manasseh as a kind of separate appendix. 
In all the earlier editions of the English Bible the 
order of the Vulgate is followed. The Geneva 
Bible was the first to adopt the classification now 
used, according to which Ezra and Nehemiah give 
their names to two canonical books, and the two 
apocryphal become 1st and 2d Esdras ; and in the 
sixth article of the Church of England 1st Esdras is 
called the 3d book of Esdras. As regards the first 
book of Esdras, it is for the most part a transcript 
— and not a very accurate one — of Ezra and a 
portion of Nehemiah, together with the last two 
chapters of 2d Chronicles. Josephus quotes it 
extensively in his Antiquities, even when it 
contradicts Ezra proper, a fact which indicates 
that it was highly valued by the Jews. The book 
seems to have been written rather with a hortatory 
than a purely historical aim, in order to stimulate to 
the more zealous keeping of the law. The author 
was probably a Jew, writing in Egypt possibly 
as early as 146 B.C., and certainly a century before 
Christ. The familiar phrase, Magna cst veritas ct 
pranvalebit (‘Truth is great, and will prevail’), is 
taken from the 41st verse of the 4th chapter of this 
book, where, however, the text reads prccvalct. 
The second book of Esdras, or Revelation of 
Esdras, is wholly different in character from the 
first. It consists of a series of angelic visions 
and revelations made to Ezra regarding the 
mysteries of the moral world and the final 
triumph of the righteous. It might fairly be 
called tlie apocalypse of Ezra, had not Tischendorf 
published a later and inferior work under this 
title in 1866. The book is not all by one hand. 
The oldest part — chaps, iii.-xiv. — seems to have 
been written by a non-Christian Jew of Alex- 
andria about Sl-96 a.d. ; while chaps, i. ii. 
xv. xvi. are the work of a Christian Jew of 



422 


ESENBECKIA 


ESKIMO 


Alexandria ns late as 203 A.D. See Fritzsche’s 
Handbuch to tlie Apocrypha ; and Lupton in the 
Speaker's Commentary (18SS). 

' Esenbcckia, a genus of Eutacem. The bark 
of E. febrifuga of Brazil was formerly used as a 
substitute for Cinchona. 

Escrin, the alkaloid of the Calabar Bean (q.v.). 

Esher, a pretty village of Surrey, on the Mole, 
10 miles SW. of London by rail. Here are Esher 
Place, a brick gate-tower of Moisey’s palace, and 
Claremont (q.v.). Pop. of parish, 1993. 

Eslc ( Cymric wysg, Gael, ttisgc, 1 water,’ akin to 
Exe), the name of several small Scotch rivers. The 
Dumfriesshire Esk, formed by the Black and White 
Esks (12 and 14 miles long),* runs 22 miles south- 
south-eastward, next 5 furlongs along the Border, 
and lastly 8 miles south-south-westward through 
Cumberland, till it falls into the head of the 
Solway Firth. It passes Langholm and Longtown, 
receives the Tarras, Liddel, See., and affords capital 
fishing. —The Edinburghshire Esk, formed by the 
North and South Esks (17 and 19 miles long), 'flows 
4 miles northward to the Firth of Forth at Mussel- 
burgh. Its scenery is very pretty, the northern 
branch passing Haubie’s Howe, Itoslin, Hawthorn- 
den, and Melville Castle ; the southern branch 
Dalhoitsie Castle and Newbattle Abbey ; and the 
two uniting in Dalkeith Park. The fishing is 
recovering from the injurious effects of the paper- 
mills. — Of the two Forfarshire rivers, the South 
Esk runs 49 miles south-eastward and eastward to 
the North Sea at Montrose, and the North Esk 29 
miles south-eastward (over the last 13 along the 
Kincardineshiie boundary), until at a point 4 miles 
N. of Montrose it likewise falls into the North Sea 
Both traverse fine scenery ; both afford first-rate 
sport ; and both give earl’s titles to branches of the 
Carnegie family —Southesk (1033) and Northesk 
( 1002 ). 

EsUcr. See Asar, and Glacial Period. 

Eski*l>jiiiunn, a town of Bulgaria, 20 miles 
WSW. of iSliumln, with a noted fair in May. Pop. 
10.03S. 

Eskimo, the name of a nation which constitutes 
the aboriginal inhabitants of the whole northern 
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Eskimo "Winter Station, Greenland. 
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cnyst of the American continent down to CO’ N. 
lot. on the west, and 33*011 the < a-t, and i 1 - spread 
over the Arctic Blands, Oreuibtnd, and nUmt -ifO 


miles of the nearest Asiatic coast. Only in the 
southern limits of the American Eskimo region do 
their abodes touch the northern limit of wooded 
land, while on the other side their tracks have been 
met with as far as Arctic discoverers have hitherto 
advanced towards the pole. They nrefer, however, 
the vicinity of the seashore, from which they rniely 
withdraw more than 20, and hardly ever SO miles. 
Their number is not ascertained with exactness, 
but it scarcely amounts to 40,000. Nevertheless 
they are scattered as the sole native occupants of 
regions stretching from east to west as far as 3200 
miles in a straight line, to travel between the 
extreme points of which .would necessitate a 
journey of no less than 3000 miles. This distance, 
taken In connection with their homogeneous nature 
and manners, makes their small hands the most 
thinly scattered people of the globe. Their extra- 
ordinary persistency in maintaining their language 
and habits must be due to the difficulties they have 
had to face in procuring subsistence where no other 
nation can live, and to the consequent obligation 
of preserving as a precious inheritance all the 
contrivances, and of maintaining the hardiness, 
developed by their ancestors during their first 
settling on the Arctic shores. 

As to their bodily form, they used to be classed 
most generally among nations of the Mongolian 
stock, but now they arc considered by some 
almost ns much akin to the American Indians, 
the coast tribes serving as an inteimediatc link. 
Their height nearly equals the average of the North- 
west Indians. They appear comparatively taller 
sitting than standing. Their hands and feet arc 
small, their faces oval, but rather broad in the 
lower part ; their skin is only slightly brown ; they 
have coarse black hair and very little beard. The 
skull is high and mcsaticopha'lic, with a tendency 
in some individuals to the dolichocephalic typo. 

Though occasionally they lind food by pursuing 
the chase on lipid, and by fishing, the Eskimos 
got their Subsistence'' mostly from hunting by 
sea, using fig- this purpose their skin-boats where 
the sea is Open, and their dog-sledgcs on the ice. 
From the skin, blubber, and flesh of the seal 
and the cetaceous animals, they procure clothes, 
fuel, light, a n d food. Their most interesting as 
well as important invention for 
hunting is the well-known small 
skin-boat for one man, called a 
kayak. It is formed of a frame- 
work covered with skin, and, to- 
gether with his watci proof jacket, 
it completely protects the man 
against the waves, so that bo is 
able to rise unlnnt by means of 
his paddle, even should lie catisize. 
A Greenlander’s kayak is almost 
IS feet long and 2 feet broad, 
and can carry 200 lb. besides the 
iiian. The special weapon of the 
kayak is the large lmrpoon, con- 
nected by aline with an inflated 
bladder.’ The hunter throws it 
"lien but 23 feet from the seal, 
and at once drops the bladder 
oveflioaul, thus retarding the speed 
of the wounded animal, which runs 
off with it until finally killed by 
a hiiico-tlirnst. 

Iii winter the Eskimo, are 
undoubtedly stationary in their 
habits. Bui during tile summer, 
"hen sufficient open "titer is 
fount I, tlu-v roam a Unit in tle-ir 
| large skin-boats, the uwtat.s, which are from 23 
| to 37 feet long, 3 Jed broad, and 2} feet deep, 
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the tent, with all the necessary implements for the 
summer household. 

The winter dwellings vary with regard to the 
materials of which they are built, as well as in their 
form. In the farthest west they are constructed 
mostly of planks, covered only with a layer of turf 
or sod ; in Greenland the walls consist of stones and 
sod ; in the central regions the houses are formed 
merely out of snow. In Alaska the interior is a 
square room, surrounded by the sleeping-places, 
with the entrance on one side, while a hearth with 
wood as fuel occupies the middle of the floor. In 
Greenland the room is heated only hy lamps, and 
the sleeping-places or family stalls are arranged in a 
row occupying one of its sides. The house for this 
reason is lengthened proportionally to the number 
of its inhabitants. Nowadays, however, the houses 
are not made so long as formerly— a curious fact 
corresponding to the disuse of the Indian ‘long 
houses,’ and like it a result of contact with 
civilisation. In East Greenland, in the autumn 
of 1884, the isolated pagan tribe of Angmagsalik 
numbered 413 individuals, inhabiting thirteen 
houses, of which one had fifty-eight inmates ; while 
on the semi-civilised west side, where formerly 
houses with fifty persons also were frequent, the 
average number has now sunk to ten persons per 
house. In Alaska, on the other hand, the wintering 
stations have communal buildings for common use 
and public assemblies, the so-called kcigses and 
kashim. In East Greenland a house of ordinary 
size accommodated thirty-eight persons, divided 
into eight families, each having its part of the slecp- 
ing-bencli assigned and separated from the next by 
a low curtain, but all comprised in the same one 
room of the whole dwelling, which was 28 feet 
long, 15 feet broad, and Of feet high along the 
ridge line. The number of inhabitants at an 
Eskimo station is most frequently under forty, but 
in rare cases more than two hundred are found. A 
funnel-shaped, half-underground passage forms the 
entrance of the narrow dwellings. 

The dress is almost the same for women as for 
men, consisting of trousers or breeches and a tunic 
or coat fitting close to the body, and covering also 
the head by a prolongation that forms the hood. 
For women with children to carry, this hood is 
widened so as to make it- an excellent cradle, the 
amatit. Tattooing has been general among all the 
tribes, but only in the west -is found the curious 
custom of wearing labrets, or lip-ornaments of bone 
or stone, inserted in holes of the lip, pierced for the 
purpose. The ordinary materials of which clothes 
are made are the skins of seals, land animals, and 
birds. Besides these, the intestines of seals are 
utilised in manufacturing an outer clothing used 
for waterproof coats. 

The Eskimo language exhibits in a high degree 
the polysyntlietic structure of the American 
tongues, characterised by the power of expressing 
in one word a whole sentence in which are em- 
bodied a number of ideas which in other languages 
require separate words. This is effected by means 
of radical words, to which affixes or imperfect 
words are attached. The Greenland dictionary 
contains 1370 such radicals and about 200 affixes, 
of which from one to ten, rarely more, can 
be appended to one of the former. As far as a 
rough estimate seems to prove, in many cases a 
radical may in this way be made the foundation 
of, strange' to say, many thousands of derivatives, 
and a word can be composed which expresses 
with perfect distinctness what in our civilised 
languages might require twenty words. In Green- 
land and Labrador the missionaries have adapted 
the Roman letters for reducing the native language 
to writing. The printed Greenland literature, in- 
cluding what has been published by the Moravian 


Brethren, amounts with pamphlets and the like 
to what might make seventy to eighty ordinary 
volumes. About half of it is of a religious char- 
acter. A sort of journal has been published 
annually since 1861, containing many articles hy 
native writers. The Labrador literature, as far 
as we know, contains about ten' books. The two 
dialects, of course, show some difference, but prob- 
ably. less than, for instance, Danish and Swedish. 
A similar difference may prevail between the 
idioms of Greenland and Alaska, without render- 
ing them mutually unintelligible. Works in 
which the Eskimo language is occasionally treated 
are numerous. 

As to sociology, it is doubtful whether an 
organisation like that of the Indian ‘families,’ in a 
stricter sense, has been discovered among the 
Eskimos, although a tendency to it certainly 
may be traced. Its maintenance must probably 
have been found incompatible with the extra- 
ordinary dispersion and isolation of the race. But 
a division into tribes, each with their separate 
territories, is ascertained as actually existing. The 
tribe again is divided into groups constituting 
the inhabitants of the different wintering-places. 
Finally, in the same station, the inhabitants of the 
same house are closely united with regard to 
common housekeeping. In this, and perhaps similar 
ways, their general communism in living, charac- 
teristic of their stage of culture, is governed by rules 
for partnership in householding, for distribution 
of the daily game during the winter, and for the 
possessions of the individual, the family, the house- 
mates, and the place-fellows. One of the oldest 
and most respectable men, called in Greenland it ok, 
in Labrador angajorkak, is obeyed as chief of a 
house or wintering-place, although his authority, 
perhaps, may rest on tacit agreement only. In a 
similar way, more or less public assemblies con- 
stitute councils, and may be considered the courts 
of justice. Social organisation has been more 
highly developed in Alaska than in Greenland, 
altogether apart from the later European influ- 
ence. 

The' inhabitants of Danish West Greenland, 
numbering about 10,000, the greater part of the 
Labradorians, and the Southern Alaska Eskimos 
are Christianised. As for the rest, the religion 
of the Eskimos is what is generally designated as 
Shamanism. According to the traditions of the 
Greenlanders, their heathen ancestors had a very 
distinct belief in the existence of the soul as 
independent of the body, and able to continue its 
existence after death. The souls of the deceased 
were venerated as guardian spirits of their sur- 
viving offspring, but besides them numbers of 
invisible rulers, called time, or owners of things, 
filled the universe. • The religious observances, 
with the aim of propitiating or calling for assist- 
ance on these supernatural powers, consisted of 
scrranelc ( ‘ prayer’ ), kernainek ( ‘ invoking’ ), and the 
use of amulets. Moreover, many regulations were 
observed concerning modes of life, fasting, abstin- 
ence, and sacrifices (aitsuinek). Some people were 
endowed with a peculiar skill ( nahissaerunek , 
‘clairvoyance’) in discerning the spiritual beings 
and influencing them. The highest stage of this 
kind of knowledge was that of the Angakoks, or 
Shamans, who invoked their guardian spirits 
( tornat ) by means of torninek (‘conjuring’). A 
supreme being, tornarsuk, ruler of the tornat, is 
also spoken of, but in very indistinct terms. In 
Alaska religious festivals, performed by large 
assemblies, and with the use of masks, were held 
in high esteem as a means of propitiating the 
invisible powers. The opposite of religious actions 
and angakok wisdom was ilisccnek (‘witchcraft’), 
also consisting without doubt in an application to 
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supernatural powers, but that secretly, for selfish 
purposes, to the detriment of others. 

The Christianised natives still preserve their 
ancient folklore. It represents at the same time 
their original poetry, religious ideas, and history, 
praising the deeds o'f their great men in braving the 
dangers to which their race has been continually 
subjected. The Talcs and Traditions of the Eskimo 
(Ellin. 1875), collected and translated by the writer 
of this article, comprise a collection of 150 tales 
founded on versions supplied by about fifty 
narrators from different parts of Greenland, and 
a few from Labrador. A valuable collection has 
since been acquired from East Greenland, some 
tales from Baffin Land, and a number of the 
simplest fragments of the same from Behring Strait. 

The name Eskimo is said to be formed by cor- 
ruption out of an Indian word signifying * eaters 
of raw meat.' They call themselves Inuit, in 
Greenland partly ICaladht. Their origin most 
generally has been derived from Asia, but now they 
are believed by some to have come from the interior 
of America, and, follow ing the river-courses, to have 
arrived at the Arctic Sea, where they have developed 
their abilities as an Arctic coast people. The 
\r riter is inclined to holier e that this der elopnrent 
has issued from the north-rr estern comer of 
America, while others suggest that the same pro- 
cess has been going on around Hudson Bay 
too. In Alaska they almost appear to form a 
continuation of the North-west Indians — a gradual 
one, as towards the north and cast they have 
become a more exclusively maritime and Arctic 
people ; their relation to the inland people takes a 
decidedly hostile character, and murderous fights 
have been frequent on the holders of the Mac- 
kenzie and the Coppermine rirers. The Eskimos 
may now be divider! into the following groups with 
a roughly estimated census : ( 1 ) The Western 
Eskimos, inhabiting the Alaska Territory and the 
Asiatic sale of Behring Strait, rated at 13,200 souls ; 
(2) the Mackenzie Eskimos, or Tchiglits, from 
Barter Island to Cape Bathurst, 2000; (3) the 
inhabitants of the central legions, including the 
Arctic Archipelago, 4000 ( ?) ; (4) the Labradonans, 
2200; (5) the Greenlanders, upwards of 11,000. 
A side branch, moreover, inhnuits the Aleutian 
Islands, numbering 2400 ; their habits and mode 
of life arc almost like those of their Inuit neigh- 
bours, but their language, except its grammatical 
system, differs widely from the Eskimo. 

_ As to the influence of the Europeans, the mis- 
sionary work is mentioned above. In Greenland 
much care has been be- to wed bv the Danish 
government to avort the hurtful influence of con- 
tact with civilised strangers. But communism 
forms as essential an clement in the nath e life as 
does even hunting, and, since the traditional obli- 
gations which counterbalanced its ill effects have 
fallen gradually into desuetude, the general result 
has been impoverishment. The curtailment of the 
houses mentioned above is owing to a mthcr 
ineffectual attempt by the natives themselves to 
escape this calamity. 

See the article Gftrr.\L\KD ; also, for the boohs upon 
the Eskimo, Filling’s llG-puge Ihlhoyraphliof the Hfktno 
Zunotaw (Washington : Go\ eminent Printing Office, 
1BSX). Among the hooks enumerates! therein may lie 
selected tho'e by lJeachy, Cra\v«, Dali, H. Egcdc, C. f. 
Hall, Parry, Petitot, Kay, ,T. Richardson, H. Kink, and 
J. llo's, Ucndcs tlifso maybe nun tinned two, not in 
l’dlinr, Men urs of Ilan t HemlriL, the A retie Timelier, 
translated from the Eskimo original by Dr H. Kink (Lend. 
1 y 7 S ) ; aho Dr if. Kink, Th' Hskino Tnlei (in English, 
Copenliagin and London, IKS"). 

Eskimo I)Og, a Imlf-tamcd variety widely dis- 
tributed in the Arctic regions, and indispensable 
for drawing the sledges. They arc strong and 
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Often ill fed and overworked, they retain much of 
the original wildness of their wolf ancestry, and aro 
subject to a fatal epidemic which kills* them in 
large numbers, to the serious impoverishing of their 

owners. 

Eski-Sagrn, a town of Eastern Eoumelia, at 
the southern base of the Balkans, 70 miles NSW. 
of Adrianople. It was almost destroyed during 
the Russo-Turkisli war of 1877-78, and the popula- 
tion has dwindled from 20,000 to 10,000. 

Esin, a river of Spain which rises in the 
Cantabrian Mountains, and flows SSW. through 
Leon, joining the Douro near the fiontier, after a 
course of 130 miles. 

Esmcrnldns (Span., ‘Emeralds’), the most 
noithcrly maritime piovincc of Ecuador, with a 
climate hot, moist, and on the coast unhealthy, 
and still largely co\ ered with dense forest. Area, 
5200 sn. m. ; pop. (1SS5) 11,140.— The capital, 
Esmeraldas (pop). 3000), stands 10 miles fiom the 
mouth of the river of the same name, which is 
navigable to this point for ships drawing 10 feet of 
water. 

EsntS (hieroglyphic Site, Gr. Lnto/wlis—‘ the 
city of the Zahts nobilis ’—the fish thcie 
worshipped) is a considerable town of Upper 
Egypt, and is situated on the left hank of the 
Nile, in 25° 15' N. lat., 36 miles above Luxor. It 
contains about 7000 inhabitants, including many 
Copts and a large colony of dancing-girls, and lias 
manufactories of fine cotton, shawls, and pot ten*. 
Indigo dyeing is a staple industry, and until t ho 
Egyptian troubles of 1881 and 'following years 
theie was a considerable trade with the fcjottdnn. 
The climate is consideicd particularly healthy, 
and invalids arc frcquentlv oulcicd there by flic 
native doctors. The ancient tcmjilo, dedicated 
to the god Klinum, is buried beneath the accre- 
tions of the modem homes, except the noble 
portico or liypostyle hall, of 21 columns, four 
deep, which was excavated to the pavement by 
Mohammed Ali, to sene as a gunpowder collar. 
Of the older temple behind nothing is known, but 
Cbampollion nseribed it to Thotlimcs HI. The 
buck of the portico of the temple of Klmum 
presents the name of I’tolemy Pliilomcter ; but 
the rest is more modem, and belongs to flic 
time of the C.es.urs. The sculptures aie poor in 
dc-ign and execution. It lias a Roman zodiac like 
that of Dcndera, fomierlv thought to be of the 
most remote antiquity. A smaller temple, with a 
rodLue, erected in the* reign of Ptolemy Euerg< t< <<, 
formerly stood at Ed-Devr, 21 miles N. of l>ne, 
but ba° been destroyed. At JI-ne is nl-n nstqne 
quay b< aring the name of M. Aurelius. This city 
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was the capital of a nome, and the coins struck in 
it in the reign of Hadrian, 127-128 a.d., represent 
tlie fish latus. — Champollion, Not. Dcscr.; Wilkin- 
son, Anc. Egyptians; Mariette, Mon. of Upper 
Egypt ; Lane-Poole, Egypt. 

Esoci<la% See Pike. 

Esote'ric (Gr.) is a term derived from the 
ancient mysteries, in which it was applied to those 
doctrines that were designed for the initiated, in 
contradistinction to those that were imparted to the 
uninitiated, which were termed exoteric. It is now 
used in various relations of an analogous kind. 
For Esoteric Buddhism, see Theosophv. 

Espalier, a term borrowed from the French, 
and signifying a railing, on which fruit-trees are 
trained as on a wall. Such railings are very 
variously constructed — sometimes of wood, some- 
times or iron, sometimes of upright rails held 
together by a horizontal rail at top, sometimes 
chiefly of horizontal rails with- upright posts for 
their support. Espaliers may be very conveniently 
and cheaply made of ’strong iron wire, sustained 
by upright iron or wooden posts, as in ordinary 
wire-fences. They vary in height from 4 to 
about 8 feet, according to situation and the 
size of the garden. On the Continent they are 
often constructed horizontally or at a more or less 
oblique angle to the sun at a few feet above the 
ground ; but, although their introduction in this 
form into British gardens has been recommended 
by some writers, they have only been adopted here 
and there experimentally and with no satisfactory 
result. They have the advantage of securing the 
fruit in a great measure from the effect of winds, 
which often shake off great part of the crop of 
standard trees whilst still unripe; and owing to 
the full exposure to sun and air excellent fruit is 
produced, although there is no reflected heat as 
from a wall, which is therefore still superior. 
Espaliers are very common in gardens in Britain, 
and add at once to the beauty and the productive- 
ness of a garden, the ground not being overshadowed 
as by standard trees, although, of course, the roots 
of the trees render it unsuitable for many crops to 
some distance on both sides of the espalier. Espa- 
liers are often used to separate flower-borders from 
plots occupied by culinary vegetables. Apples and 
pears, are considered more suitable for espaliers 
than any other kinds of fruit-trees commonly culti- 
vated in Britain. The treatment is generally similar 
to that of wall trees, but the training is usually by 
horizontal branches. It is not unusual, when trees 
have become old and their branches thick and firm, 
to dispense with great part of the rails necessary in 
their earlier training. 

Espartero, Baldojiero, Duke of Vittoria, was 
born 27th February 1792, the son of a cartwriglit at 
Granatula, in La Mancha. He was intended for the 
priesthood, but in 180S, on the invasion of Spain 
by the French, he volunteered into the Bcitallon 
Sctgrado ( ‘ Sacred Battalion ’ ) of students, and after 
the close of the war of independence in 1814 went 
to South America, where he fought against the 
insurgents, until Bolivar’s great victory at Ayacucho 
in 1824 put an end to the Spanish rule on the 
American continent. In 1S33 lie declared for the 
succession of the daughter of Ferdinand VII., 
became in 1S36 general-in-chief of the army in the 
north, viceroy of Navarre, and captain-general of 
the Basque provinces. Next year he drove the 
Carlists from before Madrid across the Ebro, 
defeated their forces at Llnchana and Burgos, and 
drove Don Carlos across the frontier into France. 
For his success Espartero was made Grandee 
of Spain and Duke of Vittoria. In 1S40 the queen- 
mother Christina was compelled to resign her office 
of regent, and next year Espartero was appointed 


by the Cortes to supply her place until the queen 
(Isabella) should have reached her majority. He 
guided the helm of the state through socialist 
and Carlist troubles with energy, firmness, and 
ability, until a combination of the Republicans 
and the Modevados brought about his fall in 1843. 
He resided for four years in England, then, returning 
to Spain, lived quietly at Logroiio from 1847 till 
1S54, when they again called Espartero to the head 
of the government. For two years he conducted 
the affairs of the nation ; but in 1856 was supplanted 
by O’Donnell, and in 1857 resigned his dignity 
as senator. After the revolution of 1868, which 
resulted in the expulsion of Queen Isabella, Espar- 
tero gave his full and hearty support to the pro- 
visional government, though he took no part in 
their proceedings. In 1870 his name was put 
forward for the throne of Spain ; but he soon with- 
drew it, and in 1875 tendered his adhesion to Alfonso. 
He died at Logrono, 9th January 1879. There is 
an elaborate Life by Florez (Madrid, 1843-45). 

Esparto ( Stipa tcnacissima ), a grass nearly 
allied to the well-known and beautiful Feather- 
grass (q.v.), a native of the south of Europe 
(especially Spain, between Alicante and Malaga) 
and North Africa (between Oran and Tripoli). 
From very ancient 
times it was used on \ \ 

both sides of the \ u \ 

Mediterranean for \ SK, \ 

the making of car- 1 \ 

pets, sandals, ropes, 1 vSy" \ 

baskets, nets, and 1 \ 

sacks, and as a sub- \ retfty/. ) 

stitute for horse- J SS® # 

hair; but its chief m 

application is now Im 

as a material in mt Msg fj , 

paper-making (see Ml '/ / 

Paper), for which it \ 7 / 

is mostly exported \ t 1 ' // 

to Britain, which \\ \ I / V 

from all parts re- 1 / / // 

ceives nearly 250,000 V\ \ k I\1 t/ 

tons of esparto \\ \\j) 11/ / 

annually. The grass \A \\\ \k m '/[/' 
grows wild, re- — Vwf 
quires little rain, 
and is pulled once a 
year ; but two crops 'vfrjlil 

are taken in some yl) 'jaC, — 

parts of Spain, where vW'f. 

it has also been the WMj ‘ 

practice to pluck, not M? 

cut, the plant. It & 

covers large areas Esparto Grass 

from the seashore (Stipa tcnacissima). 

up to a considerable 

altitude, and accustoms itself to the poorest rocky 
and sandy soils. Its reckless and excessive ex- 
ploitation, witli the resultant injury alike to the 
supply and to the soil itself, has recently led to 
official inquiry and governmental regulation in 
Algeria, as already in Spain, and has also in- 
duced the extension of our knowledge of the whole 
life-history and relations, biological and economic, 
of this important plant. See Trabut, Etude sur 
V Haifa (Algiers, 1889). 

Tiie name esparto, the Spanish form of the Latin 
Spartium, as well as the Arabic name half a now 
naturalised in French, is also applied, especially in 
Tunis and Tripoli, to another somewhat similar and 
related grass, Lygium spartium, more accurately 
known, however, in French as A/bardinc and in 
Arabic as Semioc. A third grass, also of similar 
habit, uses, and distribution, is the Byss (Arnpelo- 
desmos tenax). In Egypt the name Iialfa is applied 
to Eragrostis cynosurotdes, and in Fezzan to 
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Esparto Grass 
(Stipa tcnacissima). 
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Imperaiu cylindrica. Esparto is sometimes -even 
confusedly applied to Sparthnn junction and other 
leguminous plants. See Broom. 

Espllinssc. See L’Especasse. 

Espind. Vincent de, a Spanish poet and 
musician, was born at Ronda in Granada, 2Sth 
December 1551. He studied at Salamanca, and 
afterwards served as a soldier in Flanders, meeting 
with some of the adventures which he relates in his 
Vida 1 / Avcnturas del Escudcro Marcos dc Obrcgon 
(Madrid, 1G1S and 1S04; Eng. trans. by Langton, 
1810), a book that was largely drawn upon by Lesage 
for his Gil Bias. Espinel afterwards returned to his 
native country, and took holy orders. Although 
holding the ollice of chaplain to the hospital at 
Ronda, he spent most of his time in Madrid, where 
lie died in 1034. He was a friend of Lope de Vega. 
He also published a volume of poems ( 1591 }, chielly 
lyrics, and a translation of the Ars Poclica of Horace. 
Ho was, if not the inventor, the improver of the 
ten-line octosyllabic stanza. Verses written in this 
form have, since Ills day, been called in Spain 
cspinclas. Espinel was a performer on the guitar, 
to which he added the fiftli string. 

Esnirito Santo, a small maritime province of 
Brazil, lying immediately to the north of the pro- 
vince of Rio Janeiro. Area, 17,053 sq. m. ; pop. 
100,717. The surface is mostly Hat and swampy, 
the climate moist and hot, and the vegetation 
luxuriant. Sugar, coil'ee, cotton, and timber are 
exported, but the trade is not of much importance. 
The former capital, Espirito Santo, founded in 1535 
on a' bay of the same name, has sunk to a fishing- 
village ; the present capital is Victoria, on the 
Fame bay. 

Espiritu Santo (Span., ‘Holy Spirit’), the 
largest and most westerly island of the New 
Hebrides, with an area of iSGS sq. m., and a pop. 
of 20,000. The soil is fertile, but the climate is 
unhealthy. — Espiritu Santo is also the name of an 
island in the Gulf of California, 30 miles N. of 
La l’az; of a cape of Tierra del Fuego, near the 
entrance to the Strait of Magellan ; of the moun- 
tains separating Honduras and Guatemala ; and of 
several other places in the old Spanish colonies. 

Espy, J AMES POM.ARl), meteorologist, bom in 
Pennsylvania in 1785, practised law in Ohio, and 
was afterwards a classical teacher in the Franklin 
Institute of Pennsylvania. His theory of storms 
excited considerable attention at the time (sec 
Storms); and his work on the Philosophy of 
Storms (1811) was highly praised by the French 
Academic des Sciences. Appointed in 1843 to the 
Washington observatory, Espy there laid the basis 
of the Weather Bureau* which has since become an 
important branch of the War Department. Ho 
died 21th January 1860. 

Esquimau, a small port at the south end of 
Vancouver Island, on Juan de Ftica Strait. It is 
used as a British naval depot. Pop. 614. 
Esquimaux. See Eskimo. 

Esquire (Old Fr. eseuier , ‘a shield-bearer’), 
originally the shield-bearer or armour-bearer of a 
knight. A knight fully equipped was in the days 
of chivalry attended by two esquires, whose 
spurs were of silver, not of gold, like the knight’s. 
And when the sovereign created esquires, silver 
spur- were placed on their heel-., and collars of SS 
round their necks. It is difficult to define exactly 
who in strict law is now entitled to the designation 
esquire. A Gentleman (q.v.) is one who bears coat- 
nrmour (insignia gent Hit at ). but not every gentle- 
man is nn esquire. Blackstonc quotes with approval I 
Camden's definition of four classes of esquires : j 
(1) ‘The eldc-t sons of knights, and their eldest : 
cons in perpetual surco— ion. (2) The eldest .sons of [ 


younger sons of peers, and their eldest sons in like 
perpetual succession ; both which species of esquires 
Sir Henry Spelman entitles armigeri natalitii. 
(3) Esquires created by the kind's letters-patent 
or other investiture, and their eldest sons. (4) 
Esquires by virtue of their offices, as justices of the 
peace, and others who bear any office of trust under 
the crown.’ ‘To these,’ continues Blackstonc, 
* may be added the esquires of Knights of the Bath, 
each* of whom constitutes three at his installation, 
and all foreign, nav Irish peers.’ The mention by 
Blackstone of Irish peers arises from the fact that 
peers of Ireland were before the Union legally 
foreigners. Camden’s third class no longer exists', 
creation by letters-patent or investiture having 
long ago ceased. Christian, in his notes to Black- 
stone, would limit the holders of ‘offices of trust 
under the crown ’ to those who are styled esquires 
by the king in their commissions, and he remarks 
the omission in Blackstone’s enumeration of bar- 
risters, who have been decided by the Court of 
King’s Bench to be esquires by offico. No esquires 
to Knights of the Bath have been appointed since 
1S12, and by the statutes of 1847 these knights 
have no longer the power to nominate them. It is 
needless to add that in common usage the designa- 
tion of esquire is loosely given in the present day, 
both in Britain with its colonies and in the United 
States, to all persons supposed to be in comfortable 
circumstances. 

Esquirol, Jean Etienne Dominique, one 
of the greatest physicians for the insane, was 
born at Toulouse, 4th January 1772. He served 
in the military lazaretto at Nn’rbonne in 1794, and 
was appointed physician to the Salpetritue at 
Paris m 1811. Alter 1817 he delivered clinical 
lectures on the diseases of the brain, and their 
cures; in ISIS his exertions secured the appoint- 
ment of a commission, of which ho became a 
member, for the remedy of abuses in nmd-houses ; 
in 1S23 he became inspector-general of the Univer- 
sity, and in 1825 first physician to the Maison dcs 
Alitnts, while managing his private asylum at 
Charenton. The July revolution deprived him of 
all his public offices, and he withdrew into private 
life, lie died 12th December 1S40. Esquirol’s 
writings embrace all the questions connected with 
the treatment of insanity; his influence on the 
treatment of the insane has been very powerful for 
good, and most of the modern lunatic asylums in 
France have been built according to his advice. 
Ho published Dcs Illusions chcc les A Hi ids (1832) 
and Dcs Maladies Mcntalcs (1S38). 

Esquiros, Henri Alphonse, a French poet 
and politician, was born at Paris, 24th May 1814. 
At twentv he made his debut with a volume of 
poems, which was followed by two romances, l.c 
Magicicn (1S37) and Charlotte Corday (1840). His 
Evdngilc du People (1S40), a democratic commen- 
tary on the life of Jesus, cost him eight months’ 
imprisonment and a fine of 500 francs, but gave 
him leisure anil inspiration for his Chants d'uu 
Prisonnicr. His Viergcs Follcs, Merges Martyrs, 
and I 'ierges Sages (1841—42) showed further his 
socialistic sympathies. After the revolution of 
February 1818, Esquiros was elected a member of 
the Legislative Assembly, but tlie coup d’itat of 
1851 drove hiiu to England, where be gathcicd the 
materials for his English at Home, Corn trail anti its 
Coasts, and Religious Life in England. Permitted 
bv the amnesty of Napoleon ill. to let uni to 
France, he was appointed Mipieme administrator 
of Bouehe=-du-R!ifine by the government of the 
| National Defence in 1870, next vear was returned 
| to the National Assembly, and in January 1875 
■ wa« made a member of the senate, hut died at Mar- 
j K'ilh-s, 12th May 1876. 
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4 Essays and Reviews,’ tlie title of a remark- 
able volume published in I860, containing the 
following seven papers : ( 1 ) ‘ The Education of the 
World,’ by Dr Temple; (2) ‘Bunsen’s Biblical 
Researches,’ by Dr Rowland Williams; (3) ‘On 
the Study of the Evidences of Christianity,’ by 
Professor Baden Powell; (4) ‘The National 
Church,’ by H. B. Wilson; (5) ‘The Mosaic 
Cosmogony,’ by C. W. Goodwin; (6) ‘Tendencies 
of Religious Thought in England, 1688-1750,’ by 
Mark Pattison ; (7) ‘The Interpretation of Scrip- 
ture,’ by Professor B. Jowett. All the writers, ex- 
cept Mr Goodwin, were clergymen of the Church of 
England, and their work, which was censured for its 
heterodox views by nearly all the bishops, and for- 
mally condemned by convocation in 1864, caused 
much excitement and controversy. Dr Williams 
and Mr Wilson were sentenced by the ecclesiastical 
courts to suspension for a year, but on appeal the 
sentence was reversed by the Privy-council ; and 
Dr Temple’s election to the see of Exeter in 1869 
was also ineffectually opposed. The most import- 
ant replies to the Essays and Reviews were those 
edited by Bishop Thomson (afterwards Archbishop 
of York) and by Bishop Wilberforee. 

Essek, the capital of Slavonia, on the right 
bank of the Drave, 12 miles above its confluence 
with the Danube, and 189 S. of Pesth by rail. The 
Roman Mursia, and the seat of a bishopric since 
335 A.D., it has a prosperous trade in corn, live- 
stock, wood, &c. Pop. 18,201. 

Esseil. a town in Rhenish Prussia, 22 miles 
by rail NE. of Dusseldorf, stands in the midst 
of a rich coal and iron district. It possesses 
numerous establishments for manufacturing iron, 
chief among them being the celebrated Krupp 
works and cannon-foundries, which employed 74 
men in 1848, and 20,960 in 1888 ; in the same year 
there were in the Krupp works 1195 furnaces, 92 
steam-hammers — some of great size — 286 boilers, 
and 370 steam-engines, 2735 tons of coal and coke 
being used, and nearly 600 tons of iron produced in 
•the works daily. Besides this great establishment, 
there are also manufactures of tobacco, walking- 
sticks, and vinegar, with dye-works and breweries. 
Pop. (1875) 54,852; (1S85) 65,074. Although the 
industrial activity of Essen is recent, the town 
itself dates from the foundation of the Benedictine 
nunnery in 873. One of the churches of the place, 
also founded in the same year, presents several 
architectural features of interest. 

Essence (Lat. essentia, from esse, ‘to be’), as 
a philosophical term, the equivalent of the Greek 
ousia, was originally used in the same sense as 
Substance (q.v.). Later, substance came to be used 
for the undetermined substratum of a thing, essence 
for the qualities expressed in the definition of a 
thing ; or, as Locke put it, ‘ Essence may be taken 
for the very being of a thing, whereby it is what 
it is.’ — In Chemistry, and in popular parlance, 
essences are solutions of the essential oils in 
alcohol, and may be prepared ( 1 ) by adding recti- 
fied spirit to the odoriferous parts of plants, or to 
the essential oils, and distilling; or (2) simply by 
adding the essential oil to the rectified spirit, and 
agitating till a uniform mixture is obtained. Thus 
the essence of lemons is merely a solution of the 
volatile oil of lemons in rectified spirit. The term 
has, however, received a wider significance, and is 
applied to any liquid possessing the properties of 
the substance of which it professes to be the essence. 
Thus essences of coffee, beef, and rennet contain 
in a concentrated form the virtues of coffee, beef, 
and renuet, and in some circumstances may be 
substituted for them. 

Esseues ( Essen oi, Essaioi), a small religious 
fraternity among the Jews, whose name and origin, 


as well as character and history, are alike involved 
in obscurity. The Essenes bore one of the most 
momentous parts in the development of Judaism. 
Christianity stands in so close connection with 
them that John the Baptist and Christ himself 
have by some been pronounced to have issued 
from their ranks ; and Islam still bears traces 
of an original connection. Josephus, Philo, Pliny, 
Eusebius, and the Fathers generally were long 
considered the sources, and the only sources, from 
which the genuine history of this fraternity could be 
deduced. Strange that for so many centuries the 
real and genuine sources — the Talmudieal writings 
— should never have been thought of. These, 
together with Josephus and Philo, Pliny, Makrisi, 
and Abulfaraj, better enable us to form an idea of 
tbe real state of this community. Exception must 
be taken to the opening statement of Josephus, 
that there were three different ‘ sects ’ among 
the Jews — the Pharisees, the Sadducees, and the 
Essenes. The Sadducees were a political party, 
nothing more or less ; and the Pharisees, forming 
as they did the bulk of the nation, cannot rightly 
be called a sect. Least of all were the Essenes 
such. They were Pharisees of stronger convictions, 
and carried out the Pharisaic views with a con- 
sistency which made them ridiculous even in the 
eyes of their own mother-party. The compara- 
tively modern name of Essenes may be derived 
either from a Chaldee word sacha, meaning 
‘bathers’ or ‘baptists,’ or from asa, meaning 
‘ healers.’ The Mishna, Beraitha, and Talmud 
speak of these advanced Pharisees in general as 
Chasidim (Assidaioi, ‘pious men’), Naznim (‘ab- 
stinents’), and Table ShaehSritli ( ‘ hemerobap- 
tists ’ ), 

The Nazirim, a kind of voluntary priesthood, 
enjoining abstinence from wine, flesh, and other 
sensual enjoyments, had in the troublous times of 
anti-Syrian agitation, and the general upheaving of 
society, found numerous adherents ; and gradually 
there sprang up a host of men calling themselves 
‘Nazirs for ever’ ( Nazir e olam). Pharisees of a 
spiritual and contemplative bias took this vow of 
Nazirship for life, and constituted themselves into 
a sort of religious club. Levitical purity in its 
strictest and highest sense made them draw closer 
and closer the innumerable ‘fences’ which the 
traditional law had erected round the Biblical law. 
Thus it became necessary, or at least expedient, 
that those among them who could break all ties of 
friendship and family should retire into a solitude 
not easily approachable by a stranger to their com- 
munity. Food, again, could not be prepared save 
by those of the brethren who knew and strictly 
obeyed the hyper-traditional injunctions. Their 
dress, every implement of daily use, had to be made 
under similarly stringent laws of purity. A natural 
consequence of this their exalted notion of outward 
priestliood was their general celibacy. In this 
state of voluntary isolation, trading was out of the 
question : they tilled the ground, and lived on the 
fruits of the earth. Taking their meals, and these 
• of the coarsest and plainest description, in common, 
they idealised the table into an altar, and, prayer 
having been said, they remained, standing silently 
round it during the repast. That they had no 
individual property follows of course, and their 
communistic motto, which .the Mishna (Abotli) has 
preserved to us — ‘ Mine is thine, and thine is mine ’ 
— explains itself. We need not enlarge further on 
their small eccentricities — on the white linen gar- 
ment, the apron, the scoop or shovel ; they are one 
and all signs and symbols of Levitical purity. 
Every morning they bathed, like the priests who 
ministered in the temple, in pure spring-water. 
They abhorred blood as a source of impurity, and 
for this reason, probably, some of them abstained 
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also from going up to the temple, where sacrilices 
were daily offered ; others we find present at a 
festival in the temple (Succah, 51, 53). But these 
were but outward signs of purity, stepping-stones 
to inner piety, to communion with God, which was 
only to be acquired, according to their notion, by 
solitude and an ascetic life. The belief in the 
efficacy of the most rigid simplicity and willing self- 
sacrifice they held in common with the Pharisees ; 
their horror of oaths, their frequent prayers, their 
occupation with mystical doctrine were their own. 
Untroubled by the noise of war or the strife of 
parties, leading a life divided between ablutions, 
contemplation, and prayer, despising the body and 
bodily wants — what more natural than that by 
degrees they should be led into a kind of mystical 
enthusiasm' and fanaticism ? They allegorised, 
they symbolised ; and their efforts culminated in 
seeing the unseen. 

Angelologv, derived from the Magi, formed a 
prominent feature of their creed. In course of 
time, they were looked upon by the vulgar as 
saints and workers of miracles : they cast out 
demons, and healed the sick. Jehovah is the 
original light ; from him proceed a number of 
spirits, and at their head stands the Wisdom, or 
Logos , into which, after death, the soul is again 
absorbed. Their code of ethics was threefold — the 
love of God, of virtue, and of man, their scale of 
perfectibility reaching its acme in the communion 
with the Holy Spirit — Hunch Hakodcsh (Mislin. 
Sota, 99). In fine, mixing up, in the strangest 
manner, the most exalted and the most puerile 
notions, they became the forerunners of the Chris- 
tian Gnostics and of the Jewish Cahbalists. One 
fragment of their literature alone remains; it is 
quoted in the Talmud (Jevusch. Berachoth) in the 
following words : ‘ It is written in the book of the 
Chasidim, If thou leavest it (the divine law) for 
one day, it will leave thee for two.’ 

They seem never to have numbered more than four 
thousand, including even those Nazirs or Essencs 
who remained in their own families. Their colony 
appears to have been established chiefly near the 
Head Sea, and it is undoubtedly this colony which 
has served Josephus as a basis for his romantic 
Essenc republic. But, however distant from each 
other they might be, a constant intercommunica- 
tion was kept up through a body of delegates, or 
angels (Malachim). As they had sprung from the 
Pharisees, so they again merged into them ; the 
remaining part became Thcrapoutaj, or Christians. 
The Talmud gives a distinct account of their ceas- 
ing to exist as a separate community ( Bechorot, 

27). 

Sec the Talmud, the Midrash, Josephus, Philo; the his- 
tories of the Jews by Evald and Griitz ; Sprengor, I a hen 
Mohammads (1SGI); Kciv-\ Isi TUolvjic Chrctiennc ; 
Komi, Jesus of I\'u:nra ; I.ightfoot on the Colorsians; 
Zeller, who, in his Philosophic <Ur Gricchcn, makes them 
indirectly influenced by non-Jcwish, neo-Pythagorean 
doctrines; Lucius, Dcr lUstnistnus (Strashnrg, 18S1). 

Essential Oils. Sec Oils. 

_ Esscqui'ho, the most westerly of the great 
rivers of British Guiana, rises in the Acarai Moun- 
tains -l(i miles N. of the equator, and after a 
course of G20 miles enters the Atlantic, forming an 
estuary 15 miles wide, in which lie numerous fertile 
islands. The entrance to the river is rendered 
difficult owing to the sand nml mud collected at its 
mouth; it c course, which is through magnificent 
forc-t scenery, is much broken by cataracts, and 
it is navigable for 35 miles only. It receives a 
number of large tributaries, as the Bupnnuni, and 
the united Cuyuni and Mazaruni ; on the F’otam, 
another affluent, is the grand Kaieteur Fail, 741 
feet in sheer descent, discovered in 1S70. The 
county of IN-eqniho, lying to the vert of the river, 


lias a coast-line of about 120 miles, nearly to the 
mouth of the Orinoco. 

Essex, a maritime county in the east of 
England, washed by the North Sea, and separated 
from Kent by the Thames estuary, from Suffolk by 
the Stour. Measuring 57 miles from east to west, 
and 44 from north to south, it has an area of 1057 
sq. m. The low flat sea-hoard is close on 100 miles 
long, deeply indented by shallow creeks, and much 
of it fringed by the desolate salt-marshes described 
so well in Baring-Gould’s Mchalah. Inland the 
surface becomes gently undulating or even hilly, 
the principal eminences being Danbury Hill (000 
feet), Laindon Hill (620), anu High Beech (759). 
The rivers are the Thames, Stour, Lea, Storfc, 
Colne, Blackwater, Crouch, Boding, and Chelmcr 
— rivers that sometimes flood the low-lving lands, 
as notably in the summer of 18SS. l'onr yea is 
before, an earthquake, proceeding from north-east 
to south-west, did almost £10,000 damage. Chiefly 
occupied by the stiff London clay, but with clmlk 
in the nortli-west, and crag near Harwich, Essex 
offers a great variety of soil. Nearly 79 per cent, 
of the entire area is in cultivation ; and as Essex is 
more than most counties purely agricultural, so it 
has suffered more than most through the agri- 
cultural depression, 21,472 acres being thrown on 
the landlords’ hands in 1S87. Epping Forest (q.v.) 
is a mere remnant of the once wide woodlands, 
whose total area throughout the whole county is 
now reduced to less than 44 sq. in. Fishing is 
prosecuted, though not very actively ; and the 
Colne lias long been famous for its oysters. Brew- 
ing is an important industry, especially ut Romford ; 
but outside of the metropolitan area there are no 
great manufactures. Essex since 1877 has been 
included in the new diocese of St Albans, and tinea 
18S5 has returned one member to parliament for 
each of its eight divisions — South-west or ’VYnltlmm- 
stow, South or Romford, West or Epping, North or 
Saffron Walden, North-east or Harwich, East- or 
Maldon, South-east, and Mid or Chelmsford. The 
County Council consists of eighty -four members. 
Chelmsford is the county town ; and towns other 
than the above are Colchester, Stratford, Barking, 
Braintree, Brentwood, Coggeslmll, Dnnrnow, 
Halstead, Harlow, Great Ilford, Ongar, and 
Witham. Pop. (1801) 227.0S2 ; (1841) 344,970; 

( 18S1 ) 576,434. Essex, named nfter the East 
Saxons, lias little history apart from Colchester 
( q.v.); its only battlefield is Ashingdon ( Assandun ). 
The palaces of Havering nml Theobalds are no 
more ; hut the Norman keep of Castle Ilcdingham 
still stands, and Andlcy End, a splendid Jacobean 
mansion. Old halls too arc plentiful ; and there 
are ruins of more than a dozen monastic houses. 
Of Essex worthies the chief have been Tusser, , 
John Ilnv, Quarles, Sydney Smith, and Isaac 
Taylor. See the county histories of Mornnt ( 2 vols. 
1708) nml Suckling (1S45); also E. Wolford's Guide 
to Essex (1882). 

Essex. Earn, or, a title conferred in 1572 on 
Walter Dcvereux (1541-70), scion of a very old 
Herefordshire house, the daring but luckless 
coloniser of UIrter. The title bail been previously 
borne by the Mandevillcs, the I!ohnn«, the Bour- 
chiers (Dcvcreux’s ancestors), and by Thomas 
Cromwell (mv.). 

Roman* I)i;vi.r:i:rx, Walter's eldest son and 
successor, was horn at Nethcrwood, near Brom- 
yard, on 10th November 1507, at nine was sent by 
Bnrghley, bis guardian, to Trinity College, Cam- 
bridge, nml at thirteen got bis M.A. He bad been 
taken to court the Christmas of 1577 ; in 15 80 
Leicester bad liecome bis step-father ; and under 
Leicester be first saw service in the Netherlands 
(1585-80), for bis valour at Zutphen being made a ] 
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knight-banneret. Back at court, the young gallant 
quickly won the ‘ singular countenance^ of the 
elderly queen. In the words of his college-friend 
Bagot, ' when she is abroad, nobody near her but 
my L. of Essex ; and at night my Lord is at cards 
or one game or another with her, that he cometh 
not to his own lodging till birds sing in the morn- 
ing.’ There were tiffs between them, over his 
bickerings with Raleigh, his duel with Blount, his 
stealing off to fight in Portugal, moneys lent by 
Elizabeth, his favouring of Puritanism, and, worst 
of all, his clandestine marriage in 1590 with Wal- 
singliam’s daughter, Sir Philip Sidney’s widow. 
Ere long, however, he was once more ’in very 
ood favour,’ and in 1591 commanded the forces 
espatclied to help Henry IV. in Normandy against 
the League ; in 1593 was sworn a privy-councillor ; 
and by 1594, thanks to Bacon, who made him his 
stalking-horse, was acting as a sort of foreign secre- 
tary. His was the principal glory of the Brilliant 
capture of Cadiz (1596); but his, too, largely the 
failure next year of the ‘Islands Voyage’ (see 
Raleigh), in 1597 Essex became Earl Marshal, 
in 1598 Chancellor of Cambridge ; but meanwhile 
occurred his great quarrel with Elizabeth, when lie 
turned his back on her, exclaiming that her condi- 
tions were as crooked as her carcass. A box on the 
ear and ‘ Go and be hanged’ was her answer ; and, 
clapping hand to sword, Essex vowed he would 
never put up with so great an indignity. They 
never were properly reconciled. His six months’ 
lord-lieutenancy of Ireland proved an utter fiasco ; 
his army of sixteen thousand dwindled to barely 
four ; and, concluding a truce with the arch-rebel 
Tyrone, he hurried back to England, and burnt into 
Elizabeth’s bedchamber. She received him not 
ungraciously at first ; still, imprisonment followed, 
and deprivation of all his dignities. And now he 
formed the mad plot for removing Elizabeth’s 
counsellors, in pursuance of which, on Sunday, 8th 
February 1601, he attempted vainly to raise the 
city of London. On the 19th he was found guilty 
of higli-treason, on the 25tli beheaded in the Tower. 
Elizabeth signed his death-warrant reluctantly ; but 
the story of the ring, given him by the queen for 
a safeguard, but kept back by the Countess of 
Nottingham, is an invention of fifty years after- 
wards. A patron of letters, Essex was himself a 
sonneteer; and Cooper’s Athence Cantabrigienses 
(1861) gives a longish list of his writings. See 
the authorities cited there and in our articles 
Bacon and Elizabeth. 

Robert Deveeeux, eldest son of the preceding, 
was bom in January 1591, and in 1604, soon after 
James I.’s accession, was restored in blood as third 
Earl of Essex. When just fifteen, he was married 
to a daughter of the Earl of Suffolk, but during his 
two years’ travels on the Continent (1607-9) she 
and Carr fell in love with each other, and Carr, on 
getting a divorce, she married ( 1613). Essex’s own 
second marriage ( 1631 ) was almost as unhappy 
as the first. From 1626 he had attached himself to 
the popular party, and the Long Parliament brought 
him to the front ; in July 1642, withstanding all 
Charles’s blandishments, lie received the command 
of the parliamentary army. A dull, worthy soul, a 
striking contrast to his brilliant sire, he was brave 
enough personally, but a very poor general ; and to 
his hesitancy and inactivity the prolongation of the 
war was largely due. The drawn battle of Edge- 
hill, the capture of Reading, and the relief of 
Gloucester were followed by liis blundering march 
into Cornwall, whence he himself fled by sea. On 
2d April 1646 he resigned the command, and on 
14th September he died. The title died with him ; 
but in 1661 it was revived in favour of Arthur, 
second Lord Capell (1635-83), the ancestor of the 
present earl. See works cited at Charles I., and 


Walter Bourchier Devereux’s Lives of the Devcrctix, 
Ectrls of Essex (2 vols. 1853). 

Esslingen, a manufacturing town of Wurtem- 
berg, on the Neckar, in the centre of a pleasing and 
fertile district, 9 miles by rail ESE. of Stuttgart. 
It consists of the inner town, which retains much 
of its old walls and towers, and of several suburbs, 
embosomed in gardens and vineyards. The chief 
buildings are the old citadel, the Liebfrauen Church 
(1440) — a splendid Gothic edifice, with a beautiful 
spire 246 feet high — the old (1430) town-house, and 
the new (1742). It has the greatest machine-shops 
in the kingdom, a lithographic establishment, and 
manufactures of a wine called Esslingen cham- 
pagne, of woollens, of cotton and woollen yarns, 
lackered iron, silver-plate, and tin wares, with a 
good trade in wine and fruit. Pop. (1875) 19,602; 
(1885) 20,851. Esslingen was founded in the 8th 
century, and received in 1209 the rights of a free 
city of the German empire. During the 15th 
century it was engaged in a bitter contest with the 
counts and dukes of Wiirtemberg. In 1802 the 
town, with its territory, was assigned to the duchy 
of Wiirtemberg. 

Essouan. See Assouan. 

Established Church. See England 
(Church of); Scotland (Church of); and for 
the question of the duty of the state towards 
religion, State Church, Voluntaryism. 

Estaing, Charles Hector Theodat, Comte 
d’, naval officer, was born in Auvergne in 1729, 
became brigadier in 1756, and afterwards served in 
the East Indies with Lally. In 1778, as vice- 
admiral, he sailed until sixteen vessels to co-operate 
with the colonists against the British. He captured 
St Vincent and Grenada in 1779, but his efforts on 
the mainland were uniformly unfortunate ; and in 
1780 he returned, severely wounded, to France, 
where he persuaded the ministry to send 6000 men 
to the colonists’ aid. His loyalty to the royal 
family, and especially to the queen, outweighed his 
sendees to his country, and he was guillotined in 
Paris, 28th April 1794. 

Estate, in the law of England, is the state or 
legal relation in which a person stands to his 
property, or, in other words, the quantity of 
interest he has in it. The first division of estates 
is into legal and equitable. By the former is 
signified the estate which a man has by the com- 
mon law ; by the latter, the interest which lias 
been created by the operation of a court of equity 
(see Equity, Uses, Trust). Estates in land 
may be considered with reference to the quantity 
of the estate, the time of enjoyment, and the 
number of persons who may unite in the enjoy- 
ment. Under the first head, estates are either 
freehold or less than freehold. Freehold estates, 
again, are divided into freeholds of inheritance, or 
Fees (q.v.), and freeholds not of inheritance, or 
for life. An estate for life may be for the life of 
the person to whom it is granted, or for that of 
another person, or for more than one life. A 
person holding an estate for the life of another is 
called tenant pur autre vie. An estate pur autre vie 
granted to a man and his heirs descends, in case 
of the death of the tenant intestate, during the 
life for which he holds to his heir. An estate 
by the courtesy of England, and an estate in 
dower, are estates for life. A conveyance by 
deed to A. B., without words giving him an 
estate of inheritance, makes the grantee tenant 
for life. An estate to a woman during her widow- 
hood, or to a man until the occurrence of a specified 
event, as till he receive a benefice, will be con- 
strued to be an estate for life, but the estate is 
determinable on the event happening. Tenants 
for life are entitled to take Estovers (q.v.), but 
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they must not commit AA astc (q.v.). The repre- 
sentatives of a tenant for life are also usually 
entitled to take the emblements on the expiry 
of the term. Estates less than freehold are 
called also chattels real. This species of estate, 
on the death of the tenant, passes, like other 
Chattels (q.v.), to the executor, and not to the 
heir. They are divided into estates for years, 
estates at' will, and estates on sufferance (see 
LEASES). Estates, with reference to the time of 
their enjoyment, may be. either in possession or in 
expectancy. An estate in possession comprehends 
not only an estate in the actual occupation of the 
tenant,* but one from which he has been wrongfully 
ousted. In this latter case the law regards the 
rightful tenant as having the actual estate, to 
which is attached the right of entry.. An estate 
in expectancy may be either in Reversion (q.v.) or 
Remainder (,q.v.j. Estates of this character form 
a large portion of the rights to land in England, 
and are the subject of some of the most subtle 
learning of the English law. With reference to 
the number of poisons entitled to the enjoyment, 
estates may bo in severalty, in joint- tenancy, in 
co-parcenary, or in common. An estate in sever- 
alty is where the sole right to the estate is in a 
single person. Sec Joint-tenancy, Co -parcen- 
ary, Tenancy in Common. 

Estates of the Realm. The three estates 
of the realm are not King, Lords, and Commons, 
as is popularly believed, but the Lords, the Clergy 
or Spiritualty, and the Commons, which estates, 
together with the king or queen, form the parlia- 
ment of the United Kingdom of Great Britain and 
Ireland. ( For an apology for the common error, 
see Lister’s Life of Clarendon, vol. i. p. 190-19G ; see 
also the article Parliament.) The ancient parlia- 
ment of Scotland consisted of the king and the 
three estates of the kingdom, by which latter was 
meant— (1) the archbishops, bishops, abbots, and 
mitred priors; (2) the barons, under which head 
were comprehended not only the nobility, but the 
commissioners of shires and stewartries ; and (3) the 
commissioners from the royal burghs. In Sir David 
Lindsay’s Satire of the Thric Estaitis, it is before 
Spiritualitic, Temporalitie (landholders), and Bur- 
gesses that Johne the Common Wcile makes his 
complaint. The expression Fourth Estate for the 
newspapers is ascribed by Carlyle to Edmund 
Burke, who said that in the reporters' gallery there 
was a fourth estate more powerful than any of the 
other three. In France the nobles, the clergy, 
and the third estate ( tiers (tat) remained separate 
down to 1789 (see France) : in England the greater 
clergy became Lords Spiritual, the lesser clergy 
became, for political purposes, part of the Com- 
mons, and parliament was organised in two houses. 
In Sweden there were, till 1SGG, four estates or 
houses— nobles, clergy, citizens, and peasants. 
Estate Tail. See Entail. 

Es’tc (ancient Atestc), a town of Italy, on the 
southern slope of the Eugancan Ilills, 17 miles SSW. 
of I’adua. It is an old place, with a decidedly 
Lombard appearance, many of the houses being 
supported by arches. Its most interesting buildings 
nre the foccn, or castle, overhanging the town, 
and a Romanesque, church, surmounted by a lean- 
ing campanile. liste has some manufactures of 
porcelain and faience wares. Pop. , r >970. 

. EVtc, one of the oldest and most illustrious fam- 
ilies of Italy, pos°iblv of Langobard origin, whose 
heads from an early date ranked as keepers of the 
matches of tipper Italy, and afterwards received 
from the einj>er<irs several districts and counties, to 
I*** held as fiefs of the empire. In 1097 the family 
divided into two branches-, the German and Italian. 
The former was founded by Wdf IV., who had 


received the investiture of the duchy of Bavaria 
from the Emperor Henry IV. in 1070. From him are 
descended the Houses of Brunswick and Hanover, 
and consequently the sovereigns of Great Britain, 
also called Este-Guelphs (see Guelphs). The 
Italian branch was founded by AY elf’s brother, Fnlco 
I. ; and for several centuries the history of the Esto 
family as heads of the Guelph party is interwoven 
with the destinies of the other ruling families and 
small republics of Northern Italy. During this 
period they first gained possession of Ferrara and 
the march of Ancona, and afterwards of Modena 
and Reggio, and were widely celebrated as the 
patrons of art and literature. Among the most 
illustrious members of the family was Alfonso I. 
(died 1535), equally distinguished as a soldier and 
a statesman, and celebrated by all the poets of his 
time, particularly by Ariosto. His second wife was 
the notorious Lucrezia Borgia. A quarrel with Hie 
Popes Julius II. and Leo,-X. brought about the 
forfeiture of bis papal fiefs, which were restored by 
Charles V. after the siege of Rome in 1527. Ills 
successor, Ercole II., who married Renate, daughter 
of Louis XII. of France and Anne of Brittany, 
attached lnmself to Charles V. His brother, a 
dignitary of the Catholic Church, erected the 
magnificent Villa d’Este at Tivoli. The next 
prince, Alfonso II. (died 1597), would have been 
noways inferior to the preceding but for liis im- 
moderate love of splendour, his inordinate ambi- 
tion, and the cruelty be displayed towards the poet 
Tasso. Rinaldo (died 1737), by bis marriage with 
Charlotte of Brunswick, united the German and 
Italian houses, separated since 1070. The male lino 
of the House of Este became extinct on the dcatli 
of Ercole III. in 1803, whose only daughter married 
the Archduke Ferdinand, third son of Francis I. of 
Austria. Their eldest son, Francis IV., by the 
treaty of 1814-15, was restored to tbo duchy of 
Modena, and on his mother’s death obtained the 
duchies of Massa and Carrara. lie was succeeded 
in 1S4G by liis son, Francis V., who in 1859 wns 
obliged torcsign bis territories to Victor Emmanuel. 
With the death of Francis V. in 1871 the Austrian 
branch also -became extinct. 

Estclla, nn ancient city of Spain, in the 
province of Navarre, on tbo Kga, 27 miles SAY. of 
Pamplona. Pop. G749. Here Don Carlos was pro- 
claimed king in 1833; and Estclla was ngnin the 
Carlist headquarters from 1871 to 1870. 

Estcpa, a town of Spain, GO miles ESE. of 
Seville. Pop. 8190. 

Estcpona, a maritime town of Spain, 2G miles 
NNE. of Gibraltar. It supplies Gibraltar with 
fruits and vegetables. Pop. 9994. 

Estcrlidzy tic Galantlia, one of the most 
powerful families of Hungary, raised in the 17th 
century to the rank of princes of the empire, the 
representative of which is at present one of the 
greatest landed proprietors in Austria. The family 
divided into three main branches — the Csesznek, 
A Its ohl or Zolyom, and FraknG or Forchtcnstcin 
lines. Count Paul Esterhiizv of Fraknd (1G35- 
1713) served in the Austrian army with such 
distinction as to gain a field-marshal’s baton 
at the age of thirtv, and for his successes 
against the Turks, and still more for his support 
of tlie House of Hnpsbnrg, was made a prince 
of the empire in 1087. A descendant, Prince 
Nicholas IV. ( 1705-1833), founded the splendid 
collection of pictures at A'iennn, and by this 
and other, expenses brought ids vast estates into 
sequestration. AYhen Napoleon, in 1809, enter- 
tained the notion of weakening Austria by the 
separation of Hungary, he made overtures to 
Prince Esterhiizv respecting the crown of Hungary, 
which, however", were declined, liis son, Prim e 
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Paul Anton (1786-1866), entered at an early age on 
a diplomatic career, and represented the Austrian 
government at London until 1842. In 1848 he was 
for some time Minister of Foreign Affaire under 
Batthyanyi. He added greatly, by his profusion, 
to the burdens imposed on the family property. 
The Esterlidzy estates include 29 lordships, with 
21 castles, 60 market-towns, and 414 villages in 
Hungary, besides lordships in Lower Austria, and 
a county in Bavaria ; hut until its liabilities have 
been met, the family receives from its vast posses- 
sions only a limited yearly rental. 

Esther, The Book of, relates how a Jewish 
virgin Hadassah (Heb. ‘myrtle’), or Esther ( Pers. 
•‘star’), who was a foster-daugliter of Mordecai, 
was chosen by the Persian king Ahasuerus ( Xerxes ) 
as his wife in room of the disgraced queen Vasliti, 
and brought about the great deliverance of her 
people which is commemorated in the Feast of 
Purim ( ‘ lots’ ). Hamaiif the king’s prime-minister, 
had issued a decree for the extirpation of all the 
Jews, and had , prepared to hang Mordecai ; but 
Mordecai, who had formerly detected a conspiracy 
against the king’s life, was raised to great honour, 
and Haman was hanged on the gallows 50 cubits 
high that he had prepared for Mordecai. After 
this Esther, at Mordecai’s instance, revealed her 
Hebrew lineage, and prevailed upon the king to 
counteract the former edict by another permitting 
the Jews everywhere to destroy their enemies. The 
Book of Esther stands alone among the Hebrew 
Scriptures as an expression of the uncompromising 
spirit of Hebrew nationality, containing hardly a 
trace of religious feeling. The name of God is not 
once mentioned, while the great king of Persia is 
referred to nearly 200 times. A possible explana- 
tion is the fact tliat the book was meant to be read 
at the merry revels of the Purim festival. It has 
continued in constant use and favour among the 
Jews, and of the five Ilagiographical rolls it is called 
emphatically ‘The Roll’ ( Megillah ). The author 
is quite unknown, and the date is probably the 
latest Persian or the earliest Greek period. It has 
been much disputed whether the Book of Esther 
contains authentic history, or only ‘ the Legend of 
the Feast of Purim’ (Reuss). It was discredited 
by such early Christian writers as Melito of Sardis 
in the 2d century, and Athanasius, Gregory of 
Nazianzus, and Amphilocliius of Iconium in the 4th 
century. Luther, in his De Servo Arbitrio, says : 
‘Though they have this book in the canon, in my 
judgment it deserves more than all to be ex- 
cluded from the canon;’ and in his Table-talk he 
says : ‘ I am so hostile to the book that I would it 
were not in existence, for it Judaises too much, 
and hath a great deal of heathenish naughtiness.’ 
There are two Greek versions of the Book of Esther, 
containing a multitude of interpolations and 
additions, the earlier of which, it is clear, was known 
to Josephus. They are printed together in Usher’s 
-Do Grwca LXX. Intcrprctum versions ( Land. 1655), 
and in 0. F. Fritzsche’s Libri Esth erm grccci textus 
chtplcx (Zurich, 1848), and Libri Apocryphi Vcteris 
Testamcnti grcccc ( 1871). In Jerome’s translation 
all the Greek additions are placed at the end, and 
marked with an obelus. Hence in our Bibles they 
do not appear, being relegated to the Apocrypha. 
I hestory of Esther afforded a subject for the genius 
of Handel and of Racine. 

riooa\ 'R‘ c Gottesdjenstliche Vortrage dcr Juden 

(lo32) ; tritzsche, Excgctischcs Handbuch za den Apolcrv- 
Pj}™, P° ol l >' Oppert, Commentaire du Litre d Esther 
(1864 ); Langen, Die dcuta-okanonischen Stilcke des Bitches 
Esther (18G2); and the commentaries by Bertheau (18621 
Beil (187S), F. W. Schultz (1S7G), and Cassel (1878 
seq.). See Arabian Nights ; and the too ingenious Hel - 
lenistischc Bcstandteilc irn biblischum Schriflum (Vienna 
1SS2), by J. S. Bloch. V 


EstllOllia, called, by the natives AViroma, the 
most northerly of the Baltic provinces of Russia, is 
bounded E. by the river Narova, S. by Livonia, 
W. and- N. by the Baltic, with an area of 7818 
sq. m. It constitutes a broad flat ridge extending 
from west to east, with a very gentle slope towards 
Livonia, but a terrace-like steeper declivity next 
the Gulf o f Finland. A large part of the surface is 
covered with forests, moors, and small lakes ; rivers 
are numerous, but mostly small and sluggish in flow ; 
erratic boulders of granite are common every- 
where. The climate is changeable, and often very 
hot in summer and very cold in winter. Agriculture 
is the chief occupation of the people, the principal 
crops being rye, oats, barley, and potatoes. The 
coastal waters are rich in fish, especially anchovies. 
A large quantity of brandy is made, and some 
cotton spun and wool woven. The chief town is 
Revel (q.v.), the principal port. The population 
(387,0S5 in 1885) consists of two divisions, the 
Esths and the Esthlanders. The latter are a mixed 
race of immigrants, the German element strongly 
preponderating. German, which was until quite 
recently the official language and the language of 
the educated classes, is now being superseded by 
Russian, the use of the latter tongue having been 
made compulsory in all places of instruction by a 
decree of May 18S7. The Esths, a people of Finnish 
race, constitute the peasantry, some 290,000 in 
number, and the original possessors of the soil. 
About 440,000 of this people are also found in 
Livonia, and 11,500 more in the governments of St 
Petersburg, Pskov, and Vitebsk. In spite of six cen- 
turies of slavery to their German lords, the Esths 
have preserved their national characteristics almost 
unaltered — language, customs, clothing, dwelling, 
physical attributes. There are two principal 
dialects, Dorpat and Revel Esthonian, which differ 
considerably. The people have a well-supported 
newspaper press, and excellent national songs, 
closely resembling those of the Kalevala. See 
Neuss, Esthnische Volkslieder (Revel, 1850-52, and 
St Petersburg, 1854); Kaleivi Poeg, edited by 
Kreutzwald ( Dorpat, 1857 ) ; and Jannsen’s Estnischc 
Mcirchen (1881-88). In religion they are mostly 
Lutherans, though the Russians are making stren- 
uous efforts to bring them over to the Greek 
Church ; superstitious beliefs are widely prevalent. 
Esthonia was conquered by Waldemar II. of 
Denmark in 1219; but in 1346 it was sold to the 
Teutonic Knights, and incorporated with Livonia. 
From 1561 it belonged to Sweden, until in 1710 it 
was seized by Peter the Great, who definitively 
united it to his own dominions by the treaty of 
Nystad in 1721. Serfdom was abolished in Livonia 
in 1816, and in Esthonia in 1819. 

Esticnne. See Stephens. 

Estoile, or Stak, in Heraldry, is distinguished 
from the Mullet (q.v.) by having. six waved points, 
while the latter consists of five plain points. 

Estoppel, a conclusive admission, which cannot 
be denied or controverted by the party whom it 
affects. Coke says that it is so called ‘ because a 
man’s own act or acceptance stoppeth or closeth up 
liis mouth to allege or plead the truth.’ Estoppels 
are usually divided into three kinds — ( 1 ) By matter 
of record, where any judgment has been given in a 
court of record, the parties to the suit are estopped 
from afterwards Alleging such matters as would be 
contradictory to the record. Where the judgment 
is wrongfully signed, the remedy is to apply to the 
court to set it aside. (2) By matter in writing. 
Thus, a party who has executed a deed will be pre- 
cluded from afterwards denying, in any action 
brought upon that instrument, the fact of which it 
is evidence. (3) By matter in pays, as by accept- 
ance of an estate/ where e.g. a tenant cannot 
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dispute his landlord’s title, or, a licensee of a patent 
is estopped from denying the patentee’s right to the 
patent. Besides these, some other modern rules 
are referred to the doctrine of estoppel. Where a 
man’s misrepresentation or negligence induces in 
another a belief in the existence of a certain state 
of facts, and action is taken upon that belief, the 
person guilty of misrepresentation or negligence is 
estopped or barred from denying the existence of 
that state of facts. Thus, the acceptor of a bill of 
exchange is barred from denying the handwriting 
of the drawer ; and, where a person draws a cheque 
in so careless a way that the amount may be easily 
changed, he is estopped by his own negligence from 
suing his banker for paying any so increased 
amount. There is, further, equitable estoppel, or 
estoppel by acquiescence, where a person, by tacitly 
representing lus own position to be more favourable 
to another than it is, has induced that other to act 
on the belief that the representation is true. The 
doctrine of estoppel prevails in America as well as 
in England. In Scotland, also, the same principle 
is recognised, under the name of Personal Excep- 
tion (q.v.). See Michael Cabab6, The Principles 
of Estoppel { 1 8S9 ). 

Esto'vcr, the right which a tenant has to take 
a reasonable portion of the wood on an estate 
for certain dchnite purposes. Estovers, or botes 
( Saxon ), are of three kinds —housebote, which is 
twofold — viz. cstoverium (vdifeandi ct ardendi, a 
right to wood for fuel and repairs of the house ; 
ploughbote, cstoverium arandi, wood for repairing 
instruments of husbandry; and hay bote, cstoverium 
claudcndi, wood for repairing hedges and fences. 

Estrays. See Pound. 

Estreat (Eat. cxtractum), in English law, a 
true extract copy or note of some original writing 
or record, and specially of lines or amercements, as 
entered in the rolls "of a court, to be levied by 
bailiffs or other officers. When, however, it is 
applied to a Recognisance (q.v.), it signifies that 
the recognisance itself is estreated for execution. 
If the condition of a recognisance be broken, the 
recognisance is forfeited ; and on its being estreated 
the parties become debtors to the crown for the 
sums in which they are bound. 

Estrdcs, GAP.mr.LLE d’, mistress of Henry 
IV. of France, w.as bom about 1571. She had 
already parted with her virtue beforo she became 
acquainted with Henry, in 1590. For the sake of 
appearances, she was married to a gentleman of 
Picardy, named Eiancourt, from whom, however, 
she soon separated. The king was so fond of her 
that, in spite of the opposition of Sullv, ho was 
about to divorce his consort, Marguerite uc Valois, 
in order to marry Mine, do Liancourt, when the 
latter died suddenly at Paris on 10th April 1599. 

Estrcmadu'ra. a district of Spain, lying 
between Portugal and New Castile, and watered 
by the_ Tagus and the Gnadiana. It is bounded on 
the X. by Leon, on the S. by Andalusia, and 
since 183.1 lias been divided into thc two provinces 
of Badajoz (q.v.) and Caceres (q.v.). Area, 1G,701 
m. i pop. (1880) 799,059. Like the New Cas- 
tilians, the inhabitants present a mixture of Moz- 
anibie and Spanish blood, but are still graver ami 
more taciturn than the former. The lower classes 
an; rough and uncivilised, but honest and hospit- 
able, modest, good-tempered, and brave. 

Estrcinndurn, a coast -province of Portugal, 
south of Bcira, with an an -a of 0850 mj. m., divided 
into nearly eqnal portions by the river Tagus. The 
northern rectum in mountainous, with bare but pic- 
turesque continuations of the Castilian ranges ; 
renth of the river and nlong parts of the coast the 
country i~ hillv ami bet ter wooded. Mnnr dis- 


tricts are extremely fertile, others utterly barren j 
scarcely half the province is under cultivation, hut 
in the most favoured localities all the vegetation of 
middle and southern Europe flourishes. The silk- 
culture has greatly increased of late years ; manu- 
factures are confined to Lisbon, and tins city, with 
Setubal, monopolises also nearly all the trade. 
Sca-salt, soda, and fruits are the chief exports. 
The other principal products of the country are 
wine, oil, corn, and cork ; but even the sandy 
plains are covered with cistus, rosemary, myrtles, 
and other flowering and fragrant plants. Pop. 
(1881)940,472, over a fourth of the whole belong- 
ing to Lisbon and its suburbs. 

Estrcinoz, a town of Portugal in tlie province 
of Alemtejo, 23 miles NE. of Evora. It is built 
round the base of a bill which is crowned by a once 
formidable castle, erected in 1300. Estremoz is 
famous for its jars of red porous earthenware for 
keeping water cool. Pop. 7575. 

Eszclt. See Esseic. 

Etampes, a town in the French department of 
Seine-et-Oisc, 35 miles SSW. of Paris by rail. An 
ancient place, with a street 4 miles long, it has a 
fragment of a royal castle, the ‘ Tour de Guinettc ’ 
(circa 1100), three interesting churches, a statue of 
the naturalist Gcoflloy Saint-Hilaire, a medieval 
hotel-dc-ville, large flour-mills, market-gardens, 
&c. Pop. 8197. 

Etang (Lat. stagnant) is the name given 
(Etangs salts) to large lagoons along the French 
coast, frequently salt, and generally communicat- 
ing with the sea by channels. See Berke. 

_ Eta'wali, a town of the Doab, picturesquely 
situated among the ravines near the left hank of 
I the Jumna, about 70 miles SE. of Agra, is on the 
East Indian Railway, and at the junction of the 
Agra-Mainpuri and Gwnlior-Fnniklmbnd roads. 
Half-hidden among trees, the town contains some 
handsome streets, and carries on a considerable 
trade. A native cloth, horn combs, and sweet- 
meats are manufactured. Close by are some famous 
Hindu places of worship, and the ghats, or flights 
of stairs leading to the river for the pnrpose of 
ritual ablution, arc lined with handsome shrines. 
Pop. (1881) 34,721. — The district of Etawnh, lying 
entirely in the basin of the Jumna, and almost 
exclusively within the Doab, 1ms nn nrea of 
1093 sq. m., and a pop. (1881 ) of 722,371, nearly all 
Hindus. 

Etching. Sec Eng having. 

Etchminriziu. See Armenia. 

Eternal Punishment. Sec IIeed, Condi- 
tional Immortality, Univeusallsm. 

Ethelbcrf, king of Kent, ami thiol in direct 
descent from Ilcngist, was horn in 552, and suc- 
ceeded to the throne about the ninth ycar of his 
age. In a contest with Ceawlin, king of Wessex, 
for the title of Bretwnlda, in 508, he was defeated 
at Wibbandune, now 'Wimbledon, in Surrey. 
About the year 590, however, he was acknowledged 
as Bretwafda of the Saxon octarchy. The mo«t 
important events of ids reign were his own conver- 
sion to Christianity, and the forma! introduction of 
that religion into ids kingdom, l»v St Augustine in 
597. Etholbert was abo the author of the lin-t 
written Saxon laws, the collection called Dooms, 
by Bede, ‘winch be established with the consent of 
his Whan in the days of St Augustine.’ Etlielliert 

died in 010. 

| El hcldreila, Sr, a daughter of the king of East 
Anglin, was bom about CIO. and was twice married, 
her second husband being O-wv, king of Northum- 
bria To escape, however, from the married state, 
~he withdrew lir.-t to the monasterv founded by her 
aunt, Ebha, on St Abb’s Head, and then to the hie 
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of Ely (q.v.), where, in 673, she herself founded a 
monastic house. She died on 23d June 679, and 
was canonised, her festival falling on 17th October, 
the day of the translation of her body to its shrine 
in 695. Her name was popularly abbreviated or 
corrupted into St Audrey ; and at a fair in the Isle 
of Ely, a common' kind of lace was sold, which came 
to be known as St Audrey’s lace. Hence tawdry , 
applied to any kind of frippery. 

Ethelred I., elder brother and predecessor of 
Alfred the Great, was king of Wessex and Kent 
from 866 till his death on 23d April 871, shortly 
after his great victory over the Danes at /Esces- 
dune or Ashdown, a victory supposed to be com- 
memorated by the White Horse (q.v.). — Ethelred 
II., the ‘ Unready,’ was only seven at the death of 
his father, Kin# Edgar, and ten when in 97S the 
murder of his half-brother, Edward the Martyr, 
placed him on the English throne, and' brought 
about Dunstan’s fall. From boyhood lie was 
swayed by unworthy and traitorous favourites, and 
his reign, ‘ the worst,’ says Freeman, * and most 
shameful in our annals,’ was a series of raids and 
invasions by the Northmen, and endeavours to 
buy them off with ever-increasing bribes. Still, 
‘Unready,’ his nickname, stands for ‘redeless,’ 
deficient in counsel ; of misplaced energy lie had 
more than enough. This showed itself in his 
treacherous massacre of the Danish settlers on St 
Brice’s Day ( 13th November ), 1002, a crime that 
was punished by fierce invasions, until in 1014 lie 
was forced to take refuge in Normandy. In 1002 
he had married Duke Richard’s daughter, Emma ; 
the marriage was fraught with important con- 
sequences, as the earliest link between England 
and Normandy. Sweyn’s death soon allowed his 
recall, but on 23d April 1016 be himself died in 
London. He was succeeded by Edmund Ironside, 
third of seven sons by a first marriage ; by Emma 
he was the father of Edward the Confessor. 

Ether, or /Ether. Many physical phenomena 
are supposed to be due to the propagation of a state 
of stress or motion through a medium filling all 
space. Such a medium is called an ether. The 
theory of propagation through an ether is the exact 
opposite of the theory of direct action at a distance. 
Newton said that it was inconceivable to him that 
any one who was capable of thinking correctly in 
such matters could admit that direct action at a 
distance was possible. He suggested that Gravita- 
tion (q.v.) might be due to diminution of pressure 
in a fluid filling space in the neighbourhood of 
material bodies. Sir W. Thomson has shown that 
this diminution of pressure would be accounted for 
if we suppose that each particle of matter is a 
source at which an incompressible fluid is being 
constantly created at a rate proportional to the 
mass of the particle, the fluid being, also con- 
stantly annihilated at. an infinite distance. Or, 
conversely, we might suppose that the fluid is 
created at infinity, and absorbed and annihilated 
at each particle, at a rate proportional to its mass. 
In either case the motion of the fluid would be 
greatest in the neighbourhood of material bodies ; 
but it is a known fact in hydrodynamics that, in a 
fluid, the pressure is least where the speed of 
motion is greatest. Thus the state of stress assumed 
by Newton would be accounted for. 

Light and the so-called radiant heat are supposed 
to consist in waves of transverse vibrations which 
are propagated through the ether. Indeed, the 
phenomena of interference (see Light) cannot be 
explained in any other way. Similarly, electric 
and magnetic eilects are supposed to be due to 
the propagation of some state of stress through 
an ether. But it would he utterly unscientific 
to fill space over and over again with a new 
1S4 


medium for every special phenomenon which has to 
be explained in this way, and it seems probable 
that one medium can explain all. Maxwell has 
assumed the existence' of, and has investigated the 
state Distress in, a medium through which electro- 
magnetic action is propagated. The equations 
which he obtains are identical in form with the 
equations of motion of an elastic solid, and the 
rate of propag.ation of an undulation is, in his 
theory, numerically 7 equal to the ratio of the electro- 
magnetic and electrostatic units. This ratio is 
found by 7 experiment to be numerically 7 equal to the 
speed of propagation of light. Thus* the medium 
which Maxwell assumed in order to explain electro- 
dynamic phenomena is identical, in his electro- 
magnetic theory of light, with the luminiferous 
medium ; and the theory 7 gives an explanation of re- 
flection, refraction (single and double), and various 
other phenomena. Additional support has lately 
been given to the theoiy by 7 the' experiments of 
Hertz and others, which prove the existence of 
these electro-magnetic undulations, and show that 
they have properties identical with those of light. 
See Electricity, and Light. 

The ether seems to be of the nature of an elastic 
solid ; and, in order to account for the immense 
rapidity of its vibrations when radiation passes 
through it, its rigidity must be excessively 7 large 
compared with its density 7 . It may 7 be asked how, 
if this be so, the earth can move through the ether 
at the rate of nearly a million miles per day 7 . But, 
if we consider that shoemaker’s wax is so brittle a 
solid that it splinters under the blow of a hammer, 
and that it yet flows slowly like a liquid into the 
crevices of a vessel in which it is placed, and that 
bullets sink slowly down through it, and corks 
float slowly up through it, the motion of the earth 
through the ether does not seem so incomprehen- 
sible. The bullet moving through the wax experi- 
ences great resistance to its motion when it has to 
move, say, an inch in some weeks ; but if we give it 
some years to move an inch, the resistance would be 
very small. So it may be that the motion of planets 
through the ether is relativelv much the same as 
that of the bullet moving with excessive slowness 
through the wax. From magneto-optic phenomena 
it seems certain that something of the nature of 
molecular rotation is going on in the ether (see 
Matter, and Vortex). 

There is no evidence of the existence of a con- 
densational-rarefactional wave (as in the case of 
sound in air) in the ether. In the electro-magnetic 
theory 7 it is got rid of from its velocity being infinit e. 
In a theory 7 of the ether recently advanced by 
Thomson, in which it is supposed to have negative 
compressibility 7 , and to be made stable by 7 being 
infinite or having rigid boundaries, the speed of 
propagation of the condensational-rarefactional 
wave is zero. The question of a contractile ether 
had been previously 7 considered by 7 Green, but was 
dismissed by 7 him with the statement (erroneous, 
as Thomson has shown) that it is essentially 7 un- 
stable. The theories of an ether of zero or positive 
compressibility 7 lead to results which are incon- 
sistent with ‘experiment. On the other hand, 
Thomson’s theory 7 leads to the known experimental 
results, as also does the electro-magnetic theoiy. 

Ether, (CoH 5 ),,0, otherwise called Ethylic 
Ether, Vinic’ Ether, and Sulphuric Ether, is 
prepared from alcohol by the action of sulphuric 
acid at an elevated temperature. Alcohol is placed 
in a retort or still, and about an equal volume 
of sulphuric acid is added. Heat is at once devel- 
oped by the mixing of the liquids, and on rais- 
ing the" temperature ether vapour passes over along 
with a proportion of alcohol. At the same time 
a stream of alcohol is allowed to pass into the 
still, and the heat is so 'regulated that a constant 
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temperature of about 260’ (130° C.) is maintained. 
When five volumes of alcohol in all have been 
added, the temperature is allowed to rise to 286° 
(141° C.), at which point impurities commence 
to pass over. The ether so obtained contains 
alcohol, sulphurous acid, and water, and these may 
be removed by treatment with solution of chloride 
of calcium, &c., and subsequent redistillation.- 

The chemical reactions which take place in this 
process are of great interest, and may be divided 
into two stages. (1) The sulphuric acid acts on 
alcohol, forming ethyl-sulphuric acid and water. 
Sulphuric Aciil. Alcohol. Ethyl-sulphuric Acid. Water. 

ELSOj + CAT. OH = CoH,HS0 4 + H„0. 

(2) This acid again is acted on by alcohol, with the 
re-formation of sulphuric acid and the production 
of ether. 

Ethyl-swlplmric Acid. Alcohol. Ether. Sulphuric Acid. 

C.-If-HSOj + C„H 5 OH = (C 2 H 5 )„0 + H,S0 4 . 

From this it will be plain that the sulphuric acid is 
restored again, and is ready to attack alcohol anew, 
so as to form more ether. This process would go 
on indefinitely, were it not that the water liberated 
in the first reaction dilutes the sulphuric acid, and 
ultimately renders it too weak for farther action. 

Ether is a colourless, transparent, volatile liquid 
of great mobility and high refractive power, and 
possessing a fragrant odour and a fiery, passing to 
a cooling, taste. It has a specific gravity of -720 at 
CO’ (15-5° C. ), -and boils at 9G’ (35-6° C.), forming a 
vapour more than two and a half times as dense 
as air. When reduced to a temperature of - 24° 
(-31° C.), ether freezes. It volatilises spontane- 
ously when placed in an unconfined position, as in 
the palm of the hand, and vaporises so quickly as 
to produce intense cold. Indeed, when water is 
covered with ether, and tho latter assisted in its 
evaporation by being Mown upon, it escapes so 
readily as to reduce the temperature of the water 
to tho freezing-point. It is very inflammable, 
burning with a yellow-white flame ; and mixed 
with air or oxygen, it gives rise to a dangerous 
explosive mixture, and hence great care requires to 
he taken in its distillation to keep all liglits aud 
fires out of the room where tho vapours are con- 
densing. When ether is added to its own hulk of 
water, briskly agitated, and allowed to settle, the 
two liquids appear to separate again ; but it is 
found that- tho ether has taken up onc-cighth of its 
volume of the water, whilst the latter has dissolved 
the same quantity of ether. It is readily miscible 
with alcohol in all proportions. Ether" is one of 
the best solvents for the oils aud fats, and hence is 
employed in analysis for the solution and separation 
of the" oils from other organic matters, as in the 
analysis of oil-cakes, <!xc. It is also a good solvent 
of iodine, sulphur, phosphorus, and of strychnine 
and other alkaloids, as well as of corrosive sub- 
limate and other salts. 

Ether enters into combination with many acids, 
forming compound ethers possessing great fra- 
graiiev, such as 

Ac-tlc Killer C-H5C-H3O... 

Ilntyrie Krl»r C.H,(.qiI r O‘., rim-.npplf; Oil. 

I’clarsnnie Kwnce of Quince.. 

(Enanthie ether, on which the flavour and smell 
of wines brandy, &c. -o much depend, originally 
Mippo-cjl to be a distinct ether, has been proved to 

a mixture of various ethyl ethers, chiefly ethyl 
cuprate. 

Ether is useful in the preparation of freezing 
mixtim-s, the mixture of ether and solid curlmnie 
acid giving rise to a very low temperature indeed. 
W hen inhaled by man and the lower animals, ether 
first prod«eo~ stimulatin': ami intoxicating eflects, 
but afterward,-, it gives ri"* to drowsiness, accom- 


panied by complete insensibility, which entitles 
ether to "be regarded as an important amestlietic 
agent ; and, indeed, for some time it was the only 
agent used for producing Anaesthesia (q.v.) in 
operations, but in many places it has been entirely 
superseded by the employment of cldoroform. 

Etlicrcdge, Sin George, a Restoration drama- 
tist, was born most probably in London about 1630. 
Almost nothing is Known of his personal history 
save that he must have lived much in his early life 
at Paris, that he studied law, was 1 gentle George ’ 
and ‘easy Etheredge’ in the circle of Sedley and 
Rochester, the most brilliant young reprobates of 
their time, that he had an intrigue with the famous 
actress, Mrs Barry, afterwards settling £6000 on 
her daughter, was knighted and married, not with 
Iris entire good-will, to a -wealthy widow, and in- 
16S6 was sent to be Resident at the Imperial court 
at Ratisbon. This banishment he found intoler- 
ably tedious, but he contrived to vary its monotony 
with coursing, moderate drinking, sometimes im- 
moderate play, and flirtation with passing actresses, 
as well as with correspondence with Middleton, 
Dryden, Betterton, and others. Fortunately, drafts 
of some hundred of Iris letters (many of these 
official), along with poems and .other papers, have 
been preserved in a letter-book acquired by the 
British Museum in 1837, and help to reveal to us a 
man of whom our knowledge otherwise would have 
been singularly scanty. It is not true that Ether- 
edge broke bis neck at Ratisbon in 1689, by falling 
down-stairs after a banquet ; lie seems to have died 
in Paris, most likely about the close of 1G90. In 
English literature Etheredge holds a place securely 
as the founder of the comedy of intrigue, which 
reached its perfection in the masterpieces of Con- 
greve and Wycherley. He himself had found his 
inspiration in Molibrc, and out of him grew thnt 
great master of comedy’s English counterpart, tho 
legitimate comedy of manners, and the dramatic 
triumphs of Sheridan and Goldsmith. Etheredge 
was more important in the impulse lie gave the 
drama than m the magnitude of his own per- 
formance. Iiis habitual indolence hindered him 
from producing more than three plays, The Comical 
llcvcnge; or Love in a Tub, the "earliest play of 
which any large part was written in rhyined heroics 
(166-4); She Would if She Could (1668); and The 
Man of Mode; or Sir Fopliug Flutter (1676). 
These were all highly popular in their day, and it 
may be said that we have no better helps to an 
understanding of the time. The figures we meet 
arc real creations, instinct- with life, and some, ns 
Dorinmnt and Sir Fopliug Flutter, possess tho 
supreme merit of having gone into literature its 
concrete types of the qualities they were meant to 
represent. See the fine essay on Etheredge in 
Edmund Gosse’s Scvcntccnih-ccnliirg Studies ( 18S3 ), 
and the admirable complete edition of his works, 
with Introduction, liy A. Wilson Verity (18SS). 

Ethics is that branch of philosophy which is 
concerned with human diameter and conduct. It 
deals with man as a source of action, and not 
merely us the subject of knowledge. It is thus 
brought into the dorest relation with psychology, 
which explains the nature and origin of the mental 
proce-yes of the individual, and with the investiga- 
tions into the development of human customs and 
institutions mnde by the new science of sociology. 
In this way a number of questions nri k o which are 
in their teiins psychological or sociological, although 
they have nearly always been discussed with a view 
to their ethical bearing. Such are (l)the psycho- 
logical question concerning the wav in which ethical 
or morn! principles are apprehended— the question 
of Conscience or the moral faculty: (2) a series of 
inter-connected psychological questions concerning 
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the motives to action, or the way in which morality 
is realised in conduct— e.g. (a) whether reason can 
be a motive'to action — the question of the relation 
of Reason to Sentiment, (b) whether motives can be 
reduced to a common formula in terms of pleasure 
and pain — the question of the relation of Pleasure 
to Desire, (c) whether and how far spontaneity is 
involved in voluntary action— the time-honoured 
question of Free-will ; (3 ) a psychological question 
as to the way in which character is moralised — the' 
question of the nature and relation of the Virtues. 
Besides these, there is (4) the historical question of 
the connection of moral ideas and practice with the 
social customs of the time, and its political, reli- 
gious, and other institutions. 

The preceding questions all deal with the actual 
facts of conduct and character — their order and 
historical connection. But it is characteristic of 
properly ethical inquiry to seek to determine the 
principles or end by which conduct is to be regu- 
lated. Ethics thus looks at things from a point of 
view foreign to the theoretical sciences. It has to 
do not merely with what is, but with what ought 
to be. This is indicated by the familiar opposition 
between Right and Wrong in conduct, Virtuous and 
Vicious in character, and in the notion of Duty, in 
which the human will is conceived as under an 
obligation to obey a certain law, or follow a certain 
end, which obligation, however, may or may not 
be fulfilled in actual conduct. This notion of 
moral obligation or Duty does not come to the front 
in the Greek philosophers, to whom ' the origin of 
our philosophical conceptions of morality is mainly 
due. Its present fullness of signification is largely 
due to legal and to religious modes of thought ; 
and, owing to its influence, modern ethics has fre- 
quently received a distinctly legal or theological 
stamp — being represented as a system of duties, 
prescribed by God, or by Conscience, in which cer- 
tain kinds of action are enjoined and others for- 
bidden. But, underlying this notion, there is the 
conception of certain kinds of conduct, or certain 
types of character, as better than others, or prefer- 
able to them. This, at least, is involved in all 
ethical thought. And the attempt to reach a syn- 
thesis of what is called morally good, or to give a 
reason for preferring certain objects to others, 
necessarily leads to the inquiry after an ultimate 
end, which is not desired as a means to anything 
else, but is held to be good in itself. This is the 
ethical end, or Chief Good, which formed the lead- 
ing subject of discussion in Greek ethics, and to 
the explicit investigation of which modern ethical 
speculation has to a large extent returned. 

The nature of this cluef good has been differently 
defined by different schools. But it was remarked 
by Aristotle, at a time when ethical terminology 
was less complex than it is now, that, in spite of 
their different views as to the nature of this good, 
all men are agreed as to its name : calling it 
cudaimonia — a term equivalent to 1 well-being, but 
unfortunately rendered, according to the universal 
tradition of translators, by the English word happi- 
ness. The word happiness in modern ethical dis- 
cussions signifies a maximum of pleasures, or an 
experience in which the pleasures greatly exceed 
the pains. In this sense of the word, however, the 
assertion that the good is happiness would have 
been denied by Aristotle, as well as by Plato. 
While arguing that the good for man must be some- 
thing obtainable by man, Aristotle did not find the 
end in pleasure, but rather in the perfect develop- 
ment of a man’s self, in moral and intellectual 
excellence. But the doctrine that pleasure is the 
highest good was held by predecessors and contem- 
poraries of Aristotle, and . was afterwards formu- 
lated by Epicurus into an ethical theory. 

This View that pleasure or happiness is the chief 


good has been held in two very different forms. 
According to the one view, the chief good and 
moral end for each individual is his own happiness 
or pleasure ; according to the other view, it is the 
happiness or pleasure of the community, or of man- 
kind, or even of sentient creatures generally. The 
former was the doctrine of Epicurus, and has been 
called Egoistic Hedonism. The latter view— called 
Universalistic Hedonism or Utilitarianism— owes 
its development to modern and especially to English 
writers. A principle similar to that of modern 
utilitarianism was laid down very early in the 
^history of English ethics. Thus, it has been pointed 
out that Richard "'Cumberland, in his treatise Da 
legibus Naturca (1672), put forward the 1 common 
good of all ’ as the supreme end to which all rules 
of conduct are subordinate, though, according to 
him, this good includes perfection as well as happi- 
ness. In a similar way, Shaftesbury ( Inmiiry con- 
cerning Virtue and Merit , 1699), Joseph Butler (in 
his Sermons, 1726), and Francis Hutcheson ( System 
of Moral Philosophy, 1755) speak of the ‘ good of 
society’ as equivalent to virtue. But the real 
founder of modern utilitarianism was David Hume 
( Treatise of Human Nature, 1739; Inquiry into the 
Principles of Morals, 1751 ). He defined Virtue as 
a quality approved by the spectator, and Vice as a 
quality blamed or censured by the spectator, and 
endeavoured to show, by a review of the virtues, 
that the qualities approved are either immediately 
agreeable or useful (i.e. indirectly agreeable) to 
ourselves or to others. In this way, utility is made 
the ground of the distinction between Virtue and 
Vice. The Moral Philosophy of Paley ( 1785 ) con- 
tributed largely to define and render applicable to 
practice the utilitarian criterion of morality ; 
though, iti his system, the utilitarian principle is 
basecl upon an 1 other-worldly ’ selfishness. Subse- 
quently, utilitarianism was defended and applied 
to morals, politics, and law by Jeremy Bentham 
(1748-1832), who was surrounded by an energetic 
school of writers, including Ricardo, James Mill, 
J. S. Mill, Austin, and George Grote. J. S. Mill’s 
remarkable essay on Utilitarianism ( 1861 ) is chiefly 
occupied with defending the theory against the 
popular objections to it, which had been increased 
rather than obviated by Bentham’s uncompromis- 
ing polemics. He especially contended against the 
representation of utilitarianism as a selfish and a 
sensual theory. It is not selfish (he argued), for it 
requires that a man should be impartial in deciding 
between his own interests and those of others. It 
is not sensual, for man possesses faculties of a kind 
which sensual pleasures cannot satisfy. The being 
of lower faculties may have more contentment, 
because without the desire for anything further, 
but has not more pleasure or happiness. In defend- 
ing this position Mill does not rely merely on the 
greater permanence, purity, and fruitfulness of the 
intellectual and social pleasures as compared with 
the pleasures of sense. He asserts that pleasures 
differ from one another in kind as well as in degree 
or intensity, and that the pleasure of higher quality 
or kind is to be preferred to one of lower quality, 
even although the intensity of the latter be greater 
than that of the former. It is now, however, gener- 
ally admitted that this distinction is inconsistent 
with the hedonistic basis of utilitarian ethics, seeing 
that if makes not the pleasure itself, but that which 
distinguishes one pleasure from another, the real 
ground of moral preference. 

Owing to the definiteness of its principle, and the 
facility (within a certain range) with which it can 
be applied, the utilitarian maxim admitted, in the 
hands of Bentham and his school, of fruitful appli- 
cation to political and legal questions. The proof, 
or philosophical basis, of the theory presents greater 
difficulty. Pleasure, indeed, may be obviously 
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desirable, though it is not so obvious that it is the 
ultimate or highest moral end. But it is plainly 
due to confusion of thought that this desirableness 
of pleasure is given (by J. S. Mill) as asutlicient 
reason for holding that the general happiness is the 
ethical end for the individual. The gulf between 
egoistic hedonism and utilitarianism requires to be 
bridged over. The transition from one position to 
the other lias frequently been made by the help of 
religious or of political considerations. Thus the 
utilitarianism of Paley was founded on the belief 
that the happiness of mankind was the ethical end 
prescribed bv God ; that of Bentham resulted from 
looldng at action from the point of view of the 
community and its interests rather than from that 
of the interests of the individual. In this con- 
nection, consideration is given to the sanctions of 
morality, or pains following the breach of moral 
law. These sanctions are enumerated as religious, 
political, social, and internal. The religious sanc- 
tion is that relied on by Paley. Bentham and Mill 
lay greater stress on tlie others. But it is admitted 
that the political sanction does not exact from an 
individual beneficence, or active regard to his neigh- 
bour's happiness, but only probity, or non-inter- 
ference with that happiness. The social sanctions, 
again, are incomplete and variable, and have Uo 
exact correspondence with the utilitarian principle; 
while the internal sanctions depend on the indivi- 
dual conscience, which utilitarian writers commonly 
hold to he a growth in the individual mind, due to 
and imitating the social sanctions. The unsatis- 
factorincss of the proof of utilitarianism is recog- 
nised in the chief recent exposition of the theory — 
that in Sidgwick’s Methods of Ethics { 1874). The 
utilitarian theory of the moral end or standard is 
there associated with an intuitive theory of know- 
ledge not usually held by utilitarians : the justifi- 
cation of the theory is based on the axioms of justice 
and benevolence, which the exhaustive examination 
of intuitive ethics carried out in the same work has 
left standing as formal axioms of the practical 
reason. Owing to the influence of the doctrine 
of evolution as applied to character, a still more 
radical transformation lias been effected in the 
utilitarian theory (Silencer’s Data of Ethics, 1879; 
L. Stephen’s Science of Ethics, 18S2). Applied only 
to the method of utilitarianism in Spencer's hands, 
the evolution- theory has been used by other writers 
to show the inadequacy of the utilitarian principle ; 
but few attempts have been made to substitute for 
the latter an ideal in better correspondence with 
the facts and law.-, of moral development. 

Utilitarianism, is a morality of consequences : 
finding (he moral quality of conduct and character 
in the kind of feeling notions tend to produce in 
sentient bei tig-. As this pleasant or painful feel- 
ing can only be ascertained by experience, the 
theory is neatly always associated with an empiri- 
cal theory of" the origin of our knowledge of 
morality." The controversies, especially of English 
ethics, have been largely occupied with the debate 
on this question between the Empirical and In- 
tuitive schools of ethics. The latter school lays 
stress on the imniediateiiess and universality of 
the moral judgments jias-ed by each man's con- 
science. A doctrine of the Moral Sense, ns a 
feeling, or perception, by which actions or motives 
were morally distinguished apart from their con- 
sequence', was developed by Shaftesbury and 
Hutcheson; and Butler formulated the doctrine 
that conscience is the supreme authority as to what 
is right or wrong. It i- true that in Butler’s Ser- 
mons Self-love, or a calm reganl to one's interests 
on the whole, i' frequently spoken of as co-ordinate 
uith, and indeed, in on*' place, ns superior to G<m- 
M-ietipe. But this i« inconsistent with But lei's 
explicit statements even in that work, anil the \ iew 


does not reappear in the Dissertation on Virtue 
appended to the Analogy (1730). In the latter 
work, also, the virtuous action which conscience 
prescribes is no longer asserted to he conterminous 
with action aiming at the good or happiness of 
society. In this way Butler’s severance trout utili- 
tarianism is complete, and he may he fitly regaided 
as the head of the modem intuitive school. Of this 
school Dr Martineau ( Types of Ethical Theory, 
18S5) is a prominent representative; differing, 
however, from the majority of the school in 
holding that moral quality belongs primarily to 
motives, not to action. The weakness of the 
intuitive position, as stated by Butler and many 
of his successors, lies in the fact that the source 
of ethical principles, conscience, is not brought into 
intelligible relation with the rational or spiritual 
nature of mau. Hence the force of the objection 
urged against Butler — that he moves in a circle, 
defining the right as what conscience approves, and 
conscience as what approves the right. The doc- 
trine of Conscience holds an insecure position in his 
system, because it is unrelated to reason, because, 
in a word, his ethics is without foundation in meta- 
physics. On this account, the position has been 
peculiarly liable to he undermined by empirical 
analyses, such as Bain’s attempt (The Emotions mul 
the Will, 1S39; Mental and Moral Science, ISOS) 
to tvace the growth of conscience in the individual 
from fear and love with a perception of utility 
added, or the more elaborate elforts of evolutionist 
writers, by whom it is represented as the result of 
countless experiences of the effects of action trans- 
mitted from individual to individual, until, in the 
form of a moral sense or conscience, they have 
become part of the common mental inheritance of 
tiie race. A further difficulty connected with the 
view of conscience held by" Inflationists is the 
mutual relation of the kinds' of actions it approves, 
or of the laws for action hud down by it. Justice, 
veracity, beneficence, &c. are said to be its laws ; 
but the attempt is seldom made to show how these 
are connected with one another. 

These obvious difficulties meet at least with an 
attempted solution in the ethical system of Kant 
( Groundwork of the Mctaphysic of Morals, 1785 ; 
Critique of Practical Ilcason, 178S). For Kant, 
conscience is simply practical reason ; anil its laws 
are reduced to unity, llenson, although limited in 
its knowledge of objects to the phenomena of sense, 
is yet in the practical sphere capable of laying down 
absolute or unconditional laws. This is shown by 
the iuora.1 law, with its categorical ‘thou shall, ’ 
prescribing a principle of conduct irrespective of 
desire or any ulterior end. Only the action which 
proceeds from a good will (that is a will in accord- 
ance with moral law) is completely good. Exter- 
nal conformity to the law gives legality; morality 
requires that" tho law, or respect for it, should he 
the moving principle of action. This, necoiding to 
Kant, may prove to us that the will is free : ‘ thou 
shall ’ implies ‘thou can't.’ Thus, in the order of 
our knowledge, it is the moral Jaw that convinces 
us of freedom. But in reality the moral law is 
simply the law of the will its'elf, and the will is 
free when acting under its own Jaw; it is under 
constraint only when influenced l>y the sensuous 
nature with which it is connected in limn. The 
‘categorical imperative" of the moral law is ex- 
pressed by Kant in the phrase, ‘Act according to 
that maxim (or .subjective principle) alone which 
thou can't at the same time will to la- a universal 
law.’ lJeasnn i- one in all men, and notion to be 
rational mii't thus admit of le-ing mmer-ali-wd. 
In llii' way reason give* a form for notion. It ttl-o 
gives its end; for reason is an end in itself, find 
humanity, us rational, jmi“t therefore always !«• 
treated ns tin end, never as n mere mean-,, Kant’s 
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ethical principle remains, however, a formal print 
"ciple, not admitting of the connection he sought to 
give it with the content of practical life. Its 
formality or emptiness is due to his purely formal 
conception of reason itself. To get rid of this 
formality has been the effort of the later ethical, 
systems which have been most influenced by Kant. 
They base morality, as lie did, on the reason or 
spiritual principle ; but, with a less restricted view 
of this principle, they seek its content and realisa- 
tion in practical life and its institutions. This 
position, largely due to Hegel, has been worked 
out independently in the most important recent 
English work of speculative ethics — T. H. Green’s 
Prolegomena to Ethics (1883). ‘The ultimate 
standard of worth is,’ according to Green, ‘ an ideal 
of personal worth,’ while, at the same time, ‘it is 
ecpially true that the human spirit can only realise 
itself, or fulfil its idea, in persons, and that it can 
only do this through society, since society is the 
condition of the development of a personality.’ It 
thus appears that at the present time the two 
leading ethical schools in Britain may both be 
called evolutionist — the one, that just described, 
looking upon morality as the gradual realisation of 
a spiritual principle in the forms and institutions of 
domestic, civic, and political life.; the other holding 
that the evolution is a merely natural one, and 
giving the name morality to those habits of acting 
which have contributed to the preservation and 
development of the race. The former theory is 
connected historically with intuitionism, the latter 
with utilitarianism. Neither is able to give so 
precise a definition of the moral ideal as was 
attempted by the older theories ; and it may be 
admitted, perhaps consistently, by both sides 
(though with some difference of meaning under the 
similarity of phrase), that no such precise definition 
is possible, but that our apprehension of the ideal- 
itself becomes clearer' and fuller as it is progres- 
sively realised in the individual life and in society. 

Some of the more important ethical writings, of 
different schools, have been already mentioned. 
The best introduction to the history of the subject 
is Sidgwick’s Outlines of the History of Ethics for 
English Readers (1886). See articles on the great 
etliical thinkers, Aristotle, Epicurus, Stoics, 
Butler, Kant, &c. ; also Evolution. 

Ethiopia, the biblical Kush. Originally, all 
the nations inhabiting the southern part of the 
globe, as known to the ancients, ,or rather all men 
of dark-brown or black colour, were called Ethio- 
pians (assumed by the Greeks to be from the two 
Greek words aitho — ops, and to piean ‘ sunburned ; ’ 
but it maybe possibly a form of an unknown Egyp- 
tian word ). Later, this name was given more par- 
ticularly to the inhabitants of the countries south 
of Libya and Egypt, on the Upper Nile, extending 
from 10° to 25° N. lat., 28° to 40° E. long.— the 
present Nubia, Sennaar, Kordofan, Abyssinia. 
The accounts which the ancients have left us 
with respect to this people are, even where they 
are not of an entirely fabulous nature, extremely 
scanty and untrustworthy, as both Greeks and 
Romans never got beyond Napata, 19° N. lat. 
From the Homeric age down to Ptolemy, these 
regions were understood to be peopled by Pygmies, 
Troglodytes (‘dwellers in caverns’), Blemmyes 
(‘hideous men’), Maerobii (‘long-lived men’), 
&c. , besides being divided into the lands of cinna- 
mon, myrrh, of elephant-eaters, fish-eaters, tortoise- 
eaters, serpent-eaters, &c. Homer frequently refers 
to the ‘ blameless Ethiopians.’ The only portion of 
ancient records which does contain sometliing akin 
to historical accounts is that which refers to 
Meroe, an island formed by the rivers Astaphns 
and Astaboras, tributaries of the Nile. There 
stood, from time immemorial, an oracle of Jupiter 


Ammon. This and the central portion of the 
island, together with the extraordinary fertility of 
its soil, the abundance of animals, metals, i!ic., 
made it not only the chief place of resort ,for all 
the inhabitants of the adjacent parts, especially 
the numerous nomad tribes, but also the emporium 
for India, Arabia, Ethiopia, Egypt, Libya, and 
Carthage. Thus it grew so rapidly that about 
1000 B.C. it counted among the most powerful 
states of the ancient world ; and about 76'0, having 
ever since Sesostris been tributary to Egypt, it 
succeeded, under Sabacus, in shaking on the 
Egyptian yoke, and continued, in its turn, to hold 
Egypt for abont sixty years. During the reign of 
Psammetichus, 240,000 Egyptians settled in Meroe, 
which, the greater part of the immigrants being 
artisans, traders, &c., rose still higher. Many new 
cities were built, and the state was in the most 
flourishing condition when it was conquered by 
Cambyses, about 530 B.C. He fortified the capital 
town, and called it Meroe. After the destruction 
of Thebes by Cambyses, most of the inhabitants of 
that city took refnge there, and made the country 
still more Egyptian. Ergamenes transformed its 
theocracy into a military monarchy in the 3d 
century. Under Augustus, Meroe was conquered, 
and a Queen Candace is mentioned as his vassal. 
Under Nero nothing but ruins marked the place 
of this once powerful and highly civilised state. 
Up to this day remnants of mighty buildings, 
covered with sculptures — representations of priestly 
ceremonies, battles, &c. — and half-defaced inscrip- 
tions hewn in rocks, besides rows of broken sphinxes 
and colossi, are frequently met with in those parts. 

According to the scanty native chronicles, the 
son of Solomon and the Queen of Sheba (Makeda 
as they, Balkis as the Arabian historians call 
her), named Menilehelc, was the first king of the 
Ethiopians. Few kings’ names occur up to the 
time of Christ, when Bazen occupied the throne. 
The missionary Frumentins (330) found two 
brothers ( Christians Reigning — Abreha anil Azbeha. 
During the time of the Greek emperor Justin (522 ), 
King Elezbaas destroyed the state of the Homerites 
in Asia, in order to revenge their persecutions of 
Christians, and. was canonised. From 960 to 1300 
another dynasty, the Zagcean, held the chief power, 
all the members of the Solomonic dynasty, save 
one, having been murdered by Esal, who made her 
son king. _ In 1300 Ikon-Amlak, a descendant of 
this one scion of the house of David, regained pos- 
session of the throne. The history of the country, 
down to the reign of the Negus John (killed near 
Galabat in May 1889, in battle with the dervishes), 
is given under Abyssinia. 

Emigrants from the other side of the Arabian 
isthmus, as were, beyond doubt, the earliest settlers 
in Ethiopia, it is but natural that the structure 
of their language, as well as that of their own 
bodies, should bear traces of their Semitic origin. 
The fact of this emigration is expressed in the very 
name of this language, which is called Ge'cs — pos- 
sibly ‘fiee,’ affording a parallel to the designation 
Franc — French, though more probably the word 
means ‘migration,’ hence ‘emigrants.’ The name 
Ethiopia, or, as they call it, Ityopya (adj. 
Ityopyawl), they adopted from the Greeks at a 
very late period. This their oldest language, 
LcsCma Gc‘cs , was suppressed by a royal decree of 
Ikon-AmlaU, in the 14th century, and the Amharic 
adopted as the court language. Ever since, it has, 
with exception of the province of Tigre, where it 
is still spoken (with slight idiomatic changes), 
remained the Lcsana Mazhaf, the language of 
books and of the church. It is exclusively used in 
writing, even of ordinary letters, and the educated 
alone understand it. Its general stiucture conies 
as close to that of the Arabic as a sister-dialect can 
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and must. A groat many of its words are still 
classical Arabic ; others resemble more the Hebrew 
and the Aramaic; others, again, belong to African 
dialects ; and many, as the names of the months, 
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Tlie text John, iii. 1C, in Etliiopic, as printed by the 
British and Foreign Bible Society. 

arc Greek. It has twenty-six letters, twenty -two of 
which bear the ancient Semitic stamp, and exhibit 
the greatest likeness to the Phoenician — the com- 
mon original alphabet — though no donbt derived 
immediately from the Sabean or South Arabic 
alphabet (see Alphaiikt). There are seven vowels, 
including a very short c, which sounds precisely like 
the Hebrew ShOva, when open, and like c in ‘ men,’ 
when shut. These vowels are represented by little 
hooks, and remain inseparably attached to their 
respective letters ; and as the CJe'iiz, unlike all its 
sister-languages, is never written without vowels, 
the alphabet becomes a syllabary with 182 
characters. In addition to this, four consonants (< 7 , 

and h sounds) interject a 11 sound before the 
principal vowel, gun, gui, guc, &c. Another differ- 
ence exists in its being written from left to right — a 
circumstance from which some have concluded that 
the Greeks introduced writing in Ethiopia; for- 
getting, in the first place, that Greek itself was 
frequently written from right to left, and that 
Zend, certain cuneiforms, hieroglyphs, &c. are like- 
wise written from left to right. As was to he 
expected among emigrants from South Arabia, the 
verbal system has most resemblances to the Arabic, 
although it differs from this, and agrees with 
Aramaic, in discarding the passive and using for it 
the reflexive; there is a double infinitive, only a 
passive participle and participial words formed by 
vi prefixed ; traces of a dual remain, though it 
is no more in use ; the formation of the so-called 
broken plural, and of declension generally, a 
special accusative termination, the distinction of 
tlie subjunctive from the imperfect, and other 
peculiarities distinguish thcGe'ez from theXorthem 
Semitic, while the want of the article distin- 
guishes it from Arabic ; and in power to sub- 
ordinate clauses by means of particles and form a 
concatenated sentence it is superior to all other 
Semitic dialects. There arc no diacritical marks 
employed in writing ; the letters are not com- 
bined,' and the words are separated by two dots. 

Although there may have been some literature in 
a flourishing country like Ethiopia anterior to 
Christ, still, owing Ix’ith to frequent internal con- 
vulsions unit other causes, no traces of it remain, 
even the few inscriptions that have been found 
being of the Christian age. The earliest existing 
document of po-t-Cliristian literature is a complete 
translation of the Bible, according to tradition by 
l-'runientius, most proliablv by missionaries from 
tlie north, wbo~c native language was Arameaii 
(see I'jit'Mr.NTtfsl. The Old Testament, 11 trans. 
intion from tin* Alexandrine version, or LXX., 
consist, ef four parts : ( 1 ) the I.aw or Oetatenrbos 
(five Ixxiks of Mines, .helma. Judges, liuth): 
(2) Kings; (2) Solomon; (-1) Prophets, and two 
books of the Mnrcalieos. The Xew Testament 
consist, of: (1) Gospels ; (O) Acts; (;i) Panin-; 

| (-1 ) Apostolus. The llook of Enoch belongs nl-o to 


of Enoch belongs nl-o to 


the literature of the Old Testament (see Enoch), 
besides tlie Book at. Jubilees, the Ascension of 
Isaiah, and some others. Tlie Xew Testament 
comprises the Shepherd of Hernias, and likewise 
another hook, Synodos, containing the pseudo- 
Clementine or Apostolical Constitutions, in two 
recensions, with tlie Apostolic Canons, the canons 
of various councils, and much other matter. The 
Ethiopians have a liturgy ( Kanon Kcdiis ? — 
‘ Holy Canon’), and a symholico-dogmatical work 
[Haimauota A ban — ‘Belief of the Fathers’), 
containing portions of homilies of the Greek 
Fathers, Athanasius, Basil the Great, Chrysostom, 
Cyril, Gregory of Xyssa, and Gregory Xazianzen. 
Besides these they have mnvtyrologies, called 
Seneksar (Svnaxaria). They employ in this 
their sacred literature a peculiar kind of rhythm 
without a distinct metre. Any number of rhyming 
lines forms a stanza, without reference to the 
number of words constituting the verse, or of verses 
constituting the stanza. They also use certain 
phrases as a refrain. Ethiopia literature con- 
sists chiefly of translations, in earlier times from 
the Greek, and more recently from the Arabic. 
In the translations fiom Greek some interest- 
ing works have been preserved which had other- 
wise disappeared — e.g. tlie Book of Enoch. Among 
the translations from tlie Arabic are hooks of 
philosophy, medicine, jurisprudence, and history. 
The native literature consists chiefly of sacred 
poetry and chronicles, among the last the Gloria 
Jtcguni ( Kcbra Netgast ) , a work in praise of Axum 
anil the roval family of Ethiopia ( Chronicle of 
Axum). They are very fond, however, of riddles, 
wise saws, and the like, so fascinating to the 
Eastern mind. They have native vocabularies, 
Etliiopic and Ainlmric, though not of great value 
to the modem lexicographer. Xo wonder the 
learned in Europe should have been sorely puzzled 
by such a language, and that they should, after 
long consideration, have pronounced it to he either 
‘Chaldee’ or ‘Indian,’ while Bruce held it to he 
the language of Adam and Eve. Potken, a Cologne 
church-dignitary, happening to he at Borne at the 
beginning of tlie IGtli century, there made the 
acquaintance of native Ethiopians, and became the 
first to enlighten the world on the nature of (Ills 
occult language. After him came the Carmelite 
Jacob Marinnus Yictorius from Ileatc, who wroto 
Institutional Lingua 1 C/taldttw sen /Elhioti, (Borne, 
15-iS ), an entiielv worthless hook ; then iVeminers, 
who in 1GS3 published an Ethiopian grammar mid 
dictionary. The principal investigator, however, 
was Job Ludolf troni Gotha, who, nided by the 
Abba Gregorius, and supported by his own extra- 
ordinary linguistic talents and indomitable energy, 
acquired such a power over this language that, 
notwithstanding the number of eminent Orient- 
alists, such ns Platt, Lawrence,* Dorn, Ilupfeld, 
Hoffmann, Boediger, Ewald, Isenberg, Blnmenbacli, 
Dillimuin, ike., who huge since woiked in this field, 
his hooks still hold their own place. It is baldly 
necessary to add that the Etliiopic is one of the 
ino-t important and indispensable languages to tlie 
Semitic scholar. 

Tlio great advances made in Etliiopic studies in recent 
years have greatly Hipcrrcdeil earlier works. ( 1 ) Texts : 
The VtnUrr, by Potken (Pome, 1013, 1518); by I.udolf 
( Frank. 1701, ami ofii n). The OuriAf ( Pond. 1820) ; jVrtc 
Tctnment (Pond. 1830), both hv T. Pell Platt (nln ady in 
"Walton's Polyglott); Jonah in 4 oritnin! versions, by 
IV. "Wright (1/ind. 1857); Jo*!, liy Dilhnami (ill >1< rx. 
Comm, on Joel) (1870): ThrObl TaUu.itn! (vol. i. 1853; 
vok ii. 1801-71 ), by Dillmamt. Dillimnm ha- also edited 
tic following: The }!••): of Voorh (1851; previously by 
Pawnee, Oxford, 183s; recent Eng. iraus. by (i. if. 
S'ehodde) ; the Atctnsmu gf Jtnieth <ls77; previously by 
Lawrence, Oxford. 1813); the />W 0 / JithUrt, nr J.ilH' 
Ca.tiit ( is.-, 2). Tlie 1‘aC.jr of 11m, vu, by P>’Ahb.vlie 
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(I860) ; the Ethiopian Didascalia t ov Aposl. Constitutions, 
by T. Pell Platt ( 1834). Besides these, various texts have 
been edited, including some parts of the secular literature. 
( 2 ) Grammars and Dictionaries : Ludolf, Gramm. JEth. 
( Frank. 1702 ) ; Dillmann, Gramm, d. Aeth. Sprache ( Leip. 
1857); good small grammar by Prietorius (Leip. 1886); 
Ludolf, Lex. JEth. -Lai. (Frank. 1699); Dillmann, Lex. 
Ling. sEth (Leip. 1865); Chrestomathy, by same (Leip. 
1856). The ancient Ge‘ez is now represented by various 
dialects : ( 1 ) by the Tigre, which has best preserved the 
features of the original language, spoken in the north- 
east of Abyssinia, and particularly by populations just 
outside the north border of the kingdom ; vocabulary by 
Munzinger in Dillmann’s Lcxicoii ; (2) by the Tigrifia, or, 
more properly, Tigrai, spoken about Axum, the ancient 
seat of the kingdom, which, however, has suffered more 
from the influence of Amharic (Prcetorius, Gramm, d. 
Tigriha Sprache , Halle, 1871 ; Schreiber, Manuel de la 
langue Ti/jrdi, Vienna, 1887 ) ; (3) by the Amharic, the 
state language since end of 13tli century, and extending 
far to the south, which lias drawn into itself a multitude 
of elements from the African languages, and developed 
many forms altogether alien to Semitic ( Grammar and 
Dictionary by Isenberg, Lond. 1841 ; Praetorius, Gramm, 
d. Amh. Sprache , Halle, 1879 ; Dictionnaire de la langue 
Amarina, par D’ Abbadie, Paris, 1881). Since the English 
expedition to Abyssinia, the British Museum possesses 
a larger number of Ethiopic MSS. than any other 
library. Catalogue of Ethiopic MSS. in British Museum 
( Lond. 1847 ) ; Catalogue of Ethiopic MSS. in Bodleian, 
( Oxford, 1848 ), both by Dillmann ; Catalogue of-Ethiopic 
MSS. in British Museum, acquired since 1847, by IP. 
"Wright (Lond. 1877), including the Magdala Collection. 

Ethiops, or yE'nnors (Gr. aitho, ‘I burn,’ and 
ops, ‘countenance’), is a term applied by the 
ancient chemists to certain oxides and sulphides of 
the metals which possessed a dull, dingy, or black 
appearance. Thus, Ethiops Martialis was the 
mixture of protoxide and peroxide of iron known 
as the black oxide. 

Ethmoid Bone, The (so called from it li- 
mns, ‘a sieve’), is one of the eight bones which 
collectively form the cranial box. It is of a some- 
what cubical form, and enters into the formation 
of the cranium, the orbits, and the nasal fossre. 
See Nose. 

Ethnology, one of the numerous sciences, 
such as Anthropology, Philology, Psychology’, and 
Sociology, which collectively’ constitute the com- 
plete study of man. But, owing to its compara- 
tively’ recent origin, much diversity’ of opinion 
continues to prevail regarding the proper scope 
and limits of this branch of the subject. Thus, 
while Powell declares that ‘ there is no science 
of ethnology,’ Adolf Bastian regards it as the 
‘sister’ of anthropology’, the latter dealing with 
the physical, the former with the psy’cliic element 
in man. Between these extremes lie the more 
moderate and now largely’ accepted views of those 
who, with Broca, Latham, Topinard, Littre, De 
Quatrefages, antrinany others, regard anthropology 
as the science of man as distinguished from his 
nearest congeners in the animal kingdom — the 
bimanus as opposed to the quadrumana— and eth- 
nology’ as the science of man as a genus in relation 
to its more or less numerous species, or as a species 
in relation to its more or less numerous varieties. 
Thus, ‘■anthropology determines the relations of 
man to the other mammalia ; ethnology, the 
relations of the different varieties of mankind to 
eacli other. . . . Tiie simple record of facts con- 
stitutes ethnography, or descriptive ethnology ’ 
(Latham). ‘Ethnology treats of the origin and 
distribution of peoples, ethnography’ of tlieir de- 
scription ’ ( Littrb ). ‘ Medicine studies individuals ; 

ethnography, peoples ; ethnology, races ; and 
general anthropology, man as a whole and in his 
relations to animals’ (Broca). 

As thus defined, and as also understood by this 
writer, ethnology embraces • a comparative study 


of the various races of mankind, their origin, 
physical and mental differences, dispersion, geo- 
graphical distribution and intemiinglings, leaving 
human speech to philology, human culture (politi- 
cal and social institutions, usages, traditions, folk- 
lore, religion) to sociology— i.e. the science of 
man as a zdon politikon (Aristotle). These limita- 
tions have been necessitated by the continuous 
tendency of the sciences, as well as of the aids, 
to ‘ division of labour,’ as here shown by the 
entirely independent development of philology’, 
and by’ the recent creation of sociology, for which 
Herbert Spencer already’ claims the rank of a 
science. Nevertheless, such limitations cannot be 
always rigidly’ adhered to, and in dealing with 
such a complex theme as the human family there 
must necessarily arise certain collusions, so to say, 
certain overlappings in the direction of all the 
allied sciences. Thus, to give one instance, the 
important and much agitated question of language 
as a racial test could not be at all discussed with- 
out some reference to such strictly’ philological 
subjects as the origin and growth of articulate 
speech. 

In accordance with the foregoing statement, the 
main points with which we are here concerned 
are the origin, nature, number, and distribution 
of the present human races, where the first question 
that presents itself is the specific unity’ or diversity' 
of mankind. From the very nature of the case, 
this is a question that can never be decided one 
way’ or the other with absolute certainty. But 
the general tendency’ of modem inquiry’ points to 
the conclusion that the poet’s ‘ one touch of 
nature,’ which ‘makes the whole world kin,’ was 
not merely inspired by a vague sentiment, but 
rests on a solid foundation of fact. The physical 
and mental qualities characteristic of the leading 
ty’pes are not considered as sufficiently’ marked to 
constitute so many’ distinct species, while the now 
fairly’ established fact that all are mutually’ fertile 
between themselves is held to be all hut conclusive 
of their primordial unity’ (Flower, Tylor). Hence 
the monogenist doctrine, which otherwise accords 
with orthodox belief, is daily’ gaining ground on 
the polygenist views, which were based partly on 
the erroneous assumption of the permanency’ of 
types (fixity of species), partly on tlie brief record 
of the Mosaic cosmogony’, which certainly’ did not 
allow sufficient time for the differentiation of the 
existing human varieties. But this difficulty’ is 
now removed by’ the results of recent research, 
which place bey’ond all doubt the existence of 
Linmeus’s homo sapiens in early quaternary’, if not 
even in late tertiary’ times (see Man). Since 
then there has been ample time for the upward 
evolution even of the semi-simian pre-glacial ‘ men 
of Spy,’ contemporaries of Rhinoceros tichorinus, 
and of Elcphas primigenivs. (Their remains were 
discovered in 1886 by MM. Lohest and De Puydt 
in a cave on the hanks of the Omeau, commune of 
Spy’j Namur, Belgium). 

Apparently’ a more serious objection to the 
monogenist theory is based by’ Friedrich Muller, 
Professor Say’ce, and others on tlie admittedly 
fundamental diversity of linguistic families. Thus 
is again raised the whole question of the relations 
of language to ethnology, a question by which this 
science has been from the first and still is unreason- 
ably’ beset. It is argued that, if the languages of 
primitive peoples are radically distinct, the peoples 
themselves must have different origins ; and, while 
some suggest twelve or more independent physical 
and linguistic "roups, others attempt to avoid the 
seeming difficulty by supposing that, if originally’ 
one, the chief physical groups were differentiated 
before the evolution of speech,, which was conse- 
quently independently evolved after dispersion of 
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homo alulm in so many independent geographical 
centres. Bnt it is obvious, in the first place, that 
neither of these assumptions removes the difficulty; 
for if every fundamentally distinct linguistic pre- 
supposes a' fundamentally distinct physical stock, 
then these latter must he reckoned not by units, or 
tens, but by many hundreds, philology having 
clearly shown that,* even excluding many extinct 
tongues, the radically different existing stock 
languages do not fall far short of a thousand. We 
have here therefore a reduetio ad absurdum, and 
the assumption that physical and linguistic types 
coincide must be absolutely rejected. With its 
rejection is cleared away "a fruitful source of 
endless confusion in ethnological studios. It 
follows, in the second place, that the difficulty 
itself is purely fanciful ; for, if physical . and 
linguistic types need not coincide, it is evident 
that within* a given physical group we may have 
an indefinite number of independent linguistic 
groups. The further consideration that language 
changes much more rapidly than physique, a pro- 
position that has become a commonplace with 
all anthropologists, leads us to expect that the 
relation must in fact be as here stated. Since 
the remote epoch when Haeckel’s homo primigenius 
alalus ( ‘ speechless man’) became Linnanis’s homo 
sapiens endowed with speech and reason, there has 
been time for the development of several more 
or less marked physical varieties. Consequently, 
there has been also time for the more complete 
development of a much larger number of linguistic 
forms the existence of which is thus no longer 
antagonistic to the primordial unity of mankind. 

How this unity became divcrsifie*d within certain 
relatively narrow limits is a question which, 
strictly speaking, belongs to the domain of Evolu- 
tion (q.v.). It is the province of ethnology to 
study the varieties as they are, to determine their 
number, character, and mutual relations, with a 
view to an ultimate classification of all existing 
human groups. Here one point, that of mixture, 
requires to be all the more specially emphasised, 
as it. is usually the lc-s attended to by writers 
on this difficult branch of the subject. It may be 
stated broadly that, after the fust more or less 
marked differentiations, whether due to the out- 
ward influences of the environment, to natural 
selection, the struggle for existence, the correlation 
of parts, or all these combined, all subsequent 
modifications have been mainly caused by inces- 
sant intermingling, and consequently that there 
are no longer any pure races in existence. (One 
may perhaps except a few isolated groups, such as 
t lie Andamanese Islanders, the Kni Coios of I'iji, 
the Ainos of Yesso, the Fncgian lvahgam, and till 
recently the Tasmanian*, completely extinct since 
1870 : but the statement may be accepted as sub- 
stantially true.) Long isolation in new centres 
oxpo-cd to new condition* of life would undoubtedly 
tend to fix changes gradually brought about by 
natural cause*. Hut, a* the* earth became more 
densely peopled, fresh shifting* necessarily arose, 
colonies were thrown off, contact and collision 
between the earliest evolved varieties became 
inevitable. To the influences of the surroundings 
were, thus added the far more potent effects of 
crossings, mnl the development of fre*h types and 
stth- varieties of all sort* proceeded at att accelerated 
rate. This process was necessarily continued down 
to the present time, resulting in ever-increasing 
confusion of fundamental element*, and blurring of 
primordial type-.. 

To t!ii« confusion and binning aiu-t lie attributed 
the great difficulty now felt in determining the 
nnmt-T and th» distinctive characteristics of the 
original human stocks, and the amaring diversity 
cf view* that ha* a! wax .* prevailed on thi* subject. 


It cannot even be asserted that what wo call the 
main divisions, the primary groups, are themselves 
original even in their ideal conception, and not 
the outcome of still more remote amt earlier fusions. 
Who shall say that the dirty yellow tinge, for 
instance, of the average Chinese is not the result of 
a blend, as the light brown of the eastern Poly- 
nesians certainly appears to be ? 

This brings us to the consideration of the so- 
called ‘ethnical criteria’ — i.e. the various factors 
on which ethnologists rely in their different schemes 
of classification. These criteria are partly internal 
or anatomical — the skeleton in general, and par- 
ticularly the cranium ; partly external — colour of 
skin, colour and texture of hair, and snch other 
determining elements, whether physical or mental, 
as may he studied on the living subject. Although 
opinion varies considerably as to the value of these 
several characteristics, there is a general consensus 
in attaching special, if not permanent, importance 
to the three elements of colour, hair, and form of 
the skull. Of these colour, probably because the 
most conspicuous feature, was the first to be con- 
sidered, and formed the basis of all the early 
classifications., such as those of F. Bernier (1C72), 
who distinguished four radical types — European 
White, African Black, Asiatic Yellow, and Nortlieih 
Lapp; of Linnreus (173S-83), whose homo sapiens 
comprised four species — the light-skinned Euro- 
pean, the yellow Asiatic, the black African, and 
brown or tawny American ; and of Blumenbaeh 
(1752-1840), whoso groupings fluctuated, but wlio*e 
terminology (Caucasic, Mongolic, &c.) lias been 
largely retained. 

Then followed a chaotic interval, during which 
almost every writer proposed with equal confidence 
a fiesh division of the prininry human groups. 
During this period, ethnology, in common with 
other studies alfouling laige scope for the exercise 
of the imaginative faculties, became the battle- 
ground rather of partisans tlinn of men of science. 
The wildest theories on the specific unity or dis- 
parity of mankind, the permanence or evanescence 
of types, the innate capacity or incapacity for pro- 
gress, and so forth, were advocated, often with 
much erudition, bnt little common sense, by Nott 
and Gliddon, Morton, Knox, even Cuvier and 
Agassiz, apparently moro eager to further their 
peculiar political and religious views than to pro- 
mote the cause of truth. Some of these theories 
were even self-destructive, as for instance tho*c.of 
Agassiz on unity of species and difference of origin. 
Most of them 'are now interesting only to the 
historian of mental aberration, and, their stand- 
point being mainly polemical rather than scientific, 
they did little to advance ethnological studies. 

Order was at last restored by the cmniological 
school, founded by the elder Iletrins (1700-1800), 
which made the shape of the head the basis of all 
classification, and f litis introduced exact methods 
into this branch of the subject. The remit has 
hliown that crnniology alone cannot lie depended 
upon to supply sufficient, or even altogether trust- 
worthy, materials for distinguishing the main divi- 
sions of mankind. Its chief elements, such as dolt- 
choceplialy and brachyceplialy (Le. length or shot t- 
ne*s of the skull as measured from front to hack), 
orthognathism and prognathism (le*s or greater 
projection of the jaws), are not constant in any 
given group*, and in many case* the most surpris- 
ing diversity prevail* where some degree of uniform- 
ity might be expected. Thus, the Eskimos, grouped 
with the more or le«s braohx cephalic Mongol divi- 
sion, are marked by extreme doliehoeepfmly; the 
extinct Tasmanians, belonging to the prognathic 
Negro divi-inn, were highly orthognathie; no 
norma, either of gnatlii-m or eeplmlism, can l»c 
established for the Oceanic Malay and Papuan race*. 
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while every shade of cephalism prevails amongst 
the Caueasic peoples. Nevertheless, craniology can 
he neglected by no ethnologist, and its study has 
already thrown much light on various departments 
of anthropological science. See Skull. 

Of late years the colour and texture of the hair, 
the value of which had been anticipated by Linnaeus, 
have steadily risen in the estimation of naturalists 
as a racial test. It is now regarded as the most 
constant of all the physical features, and has been 
made the foundation of their groupings by some of 
the most eminent modem anthropologists, such as 
Huxley, Fr. Muller, Haeckel, and Broca. Its con- 
stancy is shown by the Negro division, all branches 
of which, without any exception, have black and 
more or less frizzly hair, flat or highly elliptical in 
section ; and by the Mongol division, which, in- 
cluding all the American aborigines, is uniformly 
characterised by straight black hair of the horse- 
tail type, cylindrical in section. In the Caucasie 
division this feature varies considerably, hut still 
within certain limits. Thus, it may be straight, 
wavy, or curly, but never frizzly ; the colour also 
may range from jet black through all shades of 
brown, and even red, to the lightest flaxen ; but 
there still appears to be a certain correlation on the 
one hand between the black hair and dark com- 
plexion, on the other between the light hair and 
fair complexion of the two well-marked branches of 
the Caucasie division. 

The other ethnical elements, whether physical or 
mental, are of little value taken apart, but are 
often useful aids in combination with themselves, 
and especially with the three above specified 
criteria. Such are stature ; the shape, colour, and 
osition of the eye ; the weight or volume of the 
rain (cranial capacity); the form of the nose— 
remarkably constant in some groups ; the form of 
mouth and lips ; the superciliary and zygomatic 
arches, and all such other elements as collectively 
constitute the broad flat features of the lower, the 
oval and regular of the higher races — Kollmann’s 
chamoprosopic and leptoprosopic types. Of mental 
or intellectual criteria immeasurably the most im- 
portant is language, Which, however, has had the 
misfortune of suffering from friends and foes alike, 
philologists rating it much too high, anthropologists 
depreciating it to a corresponding extent. Yet 
that speech cannot be neglected, even by the purely 
anthropological student, is obvious from the fact 
that different phonetic systems often involve dif- 
ferent anatomical structure of the vocal organs. 
Owing to these differences, Europeans find it im- 
possible, even after years of residence amongst the 
natives, to pronounce the various clicks of Bush- 
man, Hottentot, and Zulu-Kafir tongues, or the 
many rasping sounds of the Tlilinkit, Apache, and 
other American idioms. The ‘absolute impossi- 
bility’ of imitating certain tones in the Papuan 
languages of New Guinea is by Miklukho Maclay 
rightly attributed to 'fundamental differences in 
the anatomical structure of the larynx, and the 
whole muscular system of the organs of speech in 
the two races ’ ( European and Melanesian ). And he 
adds that ' not only the organ of speech, hut also 
that of hearing, plays an important part, for the 
same word may be heard in a totally different 
manner by different persons ’ ( Elh nologischc Bemcrk- 
ungen). Neither the Jews nor the African negroes 
in America have yet learned to correctly pronounce 
the European languages spoken by them as their 
mother-tongues for many generations. At the 
same time, ‘ philology and ethnology are not con- 
vertible terms’ (Sayce), and extreme caution must 
always be used in the treatment of language as an 
ethnical test. It is a helpmate which, in the hands 
of uncritical writers, lias too often proved a pitfall. 

Of other mental or moral criteria it null suffice 
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here to mention religion, which, owing to the 
fundamental unity of the psychic element in man, 
can never be regarded as a true test of race, and 
social pursuits, such as the chase, pasture, anil 
agriculture. On the latter point much miscon- 
ception prevails, and it is especially a mistake to 
suppose that the order of progress is necessarily 
from the hunting through the pastoral to the 
agricultural state. Some of the lowest African 
tribes are, and always have been, tillers of the soil, 
while other peoples, such as the Kirghiz and Kal- 
mucks, ranking much higher in the social scale, 
are still nomad pastors. These pursuits, in fact, 
are questions not of race, but of the outward condi- 
tions of soil and climate, as we see in the Arabian 
peninsula, where the stock-breeders of the Nejd 
plateau become skilful husbandmen in the Yemen 
uplands. 

Basing their conclusions on the comparative 
study of all these ethnical criteria, the most emi- 
nent naturalists, from Linnaeus and Blumenbach 
to Huxley, Virchow, Flower, Broca, and Topinard, 
mainly agree in classifying the whole human family 
in three or at most four fundamental divisions. 
From the foregoing exposition of the subject, it 
follows of itself that all classifications must be 
regarded not as gcnctical — i.e. divisions according 
to common descent, but rather as groupings 
according to physical and mental resemblances. It 
also follows that the term fundamental is to be 
understood not absolutely, but only in a relative 
sense ; for all races (this term being here taken as 
practically equivalent to ‘breeds’ or ‘varieties’) 
are necessarily regarded as belonging to a common 
primeval stock, constituting a single species. At 
the same time it does not follow that all must 
necessarily be supposed to have sprung from a 
single human pair. On the contrary, the more 
natural assumption would seem to he a gradual 
upheaval, so to say — i.e. the slow evolution of a 
whole anthropoid group spread over a more or less 
extensive geographical area, in a warm or genial 
climate, where the disappearance of an original 
hairy coat would be rather an advantage than 
otherwise. This view of gradual ascent in a more 
or less homogeneous mass has the advantage of 
obviating the many difficulties connected with 
unity of species and unity of descent, which are now 
seen no longer to be identical expressions. It also 
allows for differences in the physical habitus from 
the first, these differences, however slight, helping 
in combination with altered environments to 
account for the divergences that have in the 
course of ages resulted in the present fundamental 
human types. Thus, we no longer require to ask 
ourselves, for instance, whether the black hue 
shaded into the yellow, the brown into the white ; 
whether prognathism grew into orthognathism, 
brachycephalic or round into dolichocephalic or 
long heads, and so on. None of these extremes, 
but only the germs of all, need be assumed as 
starting-points ; and it is not a little remarkable 
that the Andamanese Islanders, declared by the 
highest authority to be ‘the most infantile’ of 
human races, are also amongst the least marked in 
these respects. Their colour is dark, but far from 
black ; their prognathism is not pronounced ; their 
stature is low, but not dwarfish — 4 feet 10 inches 
as compared with the Akka, 4 feet 0 inches, 
and Batwa, 4 feet 3 inches (AVissmann, Flower, 
Man ). The existing marked types may therefore 
be taken as collateral developments rather than 
independent primordial conditions, or gradual 
modifications of any one extreme type. 

The difficulty of determining the exact number 
of these types is due to the fact, already pointed 
out by Blumenbach, that none of them are found 
in what may be called ideal perfection, but that all 
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tend to merge by imperceptible degrees in each 
other. But the issue now appears to be narrowed 
down to a choice between three, four, or at most 
five primary groups, with one or more marked sub- 
divisions in each. These are the black, frizzly- 
haired Ethiopia ( Negro ); the yellow, lank-haired 
Mongolia; the white, smooth-haired Caucasic ; the 
copper)*, lank and long-haired American ; and the 
brown, straight -haired Malago-Polgncsiait. But 
the last is commonly rejected as evidently the out- 
come of comparatively recent mixture, in which 
the Mongolic elements predominate. In fact, the 
Oceanic Malays proper cannot be separated anthro- 
pologically from the Asiatic Mongol group. Most 
authorities also regard the American as a remote 
branch of the same group, and this view seems 
justified by the striking Mongolic features occurring 
in ever)' part of the New World, as amongst the 
U tabs of the western States and the Botocudos of 
eastern Brazil. We are thus reduced to the three 
first-mentioned divisions, a grouping again adopted 
by Professor Flower (1883), wno concludes that 


primitive - man has in the course of ages become 
differentiated into ‘ the three extreme types re- 
presented by the Caucasian of Europe, the Mon- 
golian of Asia, and the Ethiopian ot Africa, and 
that all existing members of the species can be 
ranged around these types, or somewhere or other 
between them.’ But it is not to be supposed that 
all the distinctive characters of these three types 
are found co-existing in any considerable masses of 
the several groups. The ideal homo jEthiopicus, 
Mongolians, and Caucasicus must therefore be con- 
structed, so to say, by a sort of eclectic process, by 
selecting and grouping together the more salient 
features assumed to be characteristic of each. In 
this way has been prepared the subjoined compare- 
tive sclieme of the three main divisions, the points 
of contrast, or resemblance between which will be 
best shown by their juxtaposition. Here it should , 
be noticed tliat the Caucasic is divided by Huxley 
into two distinct blanches — the Xanthochroi, or 
fair, and the Melanochroi, or dark — which in this 
table are respectively indicated as 1 and 2. 


TABLE OF THE CHIEF CHARACTERISTICS OF THE THREE FUNDAMENTAL HUMAN TYPES. 


Colour and Character Blackish, sometimes almost 

or Skin sooty black; velvety and 

cool to the touch, emitting 
a distinct odour. 


Hair and Beard., 


Skull and Face. 


Stature and Figure., 


Temterament 


Lino cage 


IttLnjON 


Jet black, frizzly or * woolly,* 
rather short; tint in trans- 
verse section; sometimes 
said to grow in separate 
tufts ; scant or no beard. 

Skull mainly dolichocephalic 
(long and narrow), some- 
times also very high (liypri* 
stenoccphalic ) ; prognath- 
ous lower jaw; high cheek- 
bone; large, black, round, 
and prominent eye, with 
yellowish cornea ; broad 
Hat nose; thick, everted 
lips, showing the ml inner 
skin. 

Generally tall, rather above 
the average, ranging fiom 
5 fret C inches to S reel 10 
inches and even 0 feet; 
large, bony frame, stout 
and robust, but weak in 
lower extremities. 


Sensuous, unintellectual, 
cheerful, and even boister- 
ous, but fitful, pacing 
suddenly from comedy to 
tragedy ; hence at once 
atlectiounte and cruel; 
sch nee, art, and letters 
undeveloped. 

All agglutinating, mostly 
with prefixes and allitvn- 
tive harmony (Bantu); 
rrlatlvcly few abstract, 
terms. 


you -thelstic; uat ure-wor-hlp, 
with frtichi-m and w itch- 
craft rh conspicuous <le- 
Uwnis. 


Yellowish, passing into olive, 
and nlmost every shade of 

. brown ; rough in texture ; 
often with a fitdc, washed- 
out look. 

Dull black, coarse, lank, 
lustreless, sometimes (in 
America) very long; 
round in section; mous- 
tache developed ; beard 
scant or absent. 

Skull mainly bmchycephalic 
(round, but never (mite 
circular) ; jnesognathous 
jaw; large cheek-bone; 
narrow, nlmond-shnped, 
black eye, slightly oblique ; 
very small, concave nose; 
features generally broad 
and flat.Bomethinghatchct- 
shaped. 

Generally short, rather below 
the average, 6 feet to f» feet 
C or 7 inches ; but Amcrl- 
can branch often very tall ; 
heavy, squat, angular 
frame, especially on the 
uplands (Tibet, Bolivia). 

Sluggish, somewhat morose 
and taciturn ; hence jus- 
sive, with little Initiative, 
but with great jxiwcr of 
endurance, and subject at 
times to vehement out- 
bursts; science slightly, 
art ami letters moderately 
de velojy-d . 

home isolating and unln- 
I! octet! , with tendency to 
tnonoKyllfibisni amt tone ; 
some agglutinating, mostly 
with jxwtflxe* and vowel 
harmony; some polysyn- 
thetic ; abstract term* i 
numerous I 

Polytheistic; spirit-worship | 
(AnhnNm); lndirt iudnauix j 
and v>inn* (Miaiiumtaxs); j 
febo Buddhbm. 


Whitish; (1) very florid or ruddy; 
transparent, clearly showing the 
veins; (2) pale, but often dusky or 
swarthy; noth merging in some 
places in a light olive, in others in 
various shades of brown. 

(1) Flaxen, light brown, and even 
red, long, wavy, and silky; (2) 
black or dark brown, rather 
straight, but sometimes kinky or 
curly; both oval in section; both 
with full beard. 

(1) Skull mainly dolichocephalic; 
(2) mainly bmchycephalic; both 
orthognat nous; (l)eve blue, lmzcl. 
or brown ; (2) eye large, black, anu 
bright. -Both long, straight nose, 
often arched or "aquiline; small 
mouth, thinnlsh lips; features 


mainly oval and icgular. 


(1) Tall, above the average, 5 feet 0 
inches to f> feet 10 inches and 0 
feet ; (2) below the average, D feet 
2 inches to f» feet dor 7 inches; hut 
much diversity within each group. 
(1) Powerful brawny frames, often 
•very strong; (2) lithe, active 
frames, often with much staying 
power (Basques). 

Highly Imaginative, active and enter- 
prising; hence nt once sjjecnlative 
and jfracticnl ; (1) somewhat solid, 
serious and persevering; (2) fiery, 
impulsive, but inconstant, defence, 
art, and letters highly deveIoj>cd in 
both. 


Nearly all inflecting, mainly by j*>st- 1 
fixes completely merged in modi- ; 
lied nxit ; hence more or 1 cm j 
thetic, with ft general tendency ; 
toward* nnalyMS abstract terms | 
practically unlimited. 


3IonotheM It* (Unitarian, Trinitarian), 
with creels on mejatiou* ; 

j'rir*th'»od (mediation) n promiru nt 
feature; nbo BrahUmnbm. 


Subjoined i* n brief Munmarv of the main divisions 
p-wi Hi1ttlivi-inn« of three fundamental group*. 

I. The Ivrinopic Gnorr falls naturallv into :v 
western or ^ African, and an eastern or "Oceanic 
divirion. The western, occupying nil Africa from 
the Sahara < *oulh\vnrd% comprise* n northern or 
branch (African Negroes project), ami a 
*«utln*m or branch (more or !*-*■< mixed 

Negro and Negroid populations), reaching north- 


wards to nlxuit ff 5 N. hit. The former nre marked 
hv considenihle physical unity and great linguistic 
diversity ; the latter by almost absolute IlnguKtic 
unity fllantu language*) and great physical 
diversity. The chief member?- of the »Soudnn<“*e 
branch "are Mnndiiigan, Wolof, Kcltiji, Sonilmi, 
Hau 'si, UsIki, I1h«, Vonilm, l-'nnti, Xupc, Mi>hi 
Batin ( We-t Soudan, Upper UiiiMc.i. A'l'i- 
nuiOT): Kanuri, Knncnibit.TiirallJ.Mq-gii. Yt-diiin, 
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Bagimii, Maba (Central Soudan, East Sahara, 
Wadai) ; Shilluk, Nuba, Dinka, Janghey, Bongo, 
Bari, Monbuttu, Zandeli (East Soudan, White 
Nile, and Welle-Mobanji basins); Masai, Kavir- 
ondo, Elgeyo, Samburu ( Masai Land, Lake 
Rudolph). The chief members of the Bantu 
branch are Wa-Pokomo, Wa-Sambara, Wa-Chaga, 
Wa-Swahili, Wa-Zaramo, Wa-Sagara, Wa-Nyam- 
ezi, Wa-Gogo, Ma-Nyanja, Ma-Kua, Ma-Yita, 
Ajawa ( eastern seaboard ) ; Znlu-Kafir, Ba-Suto, 
Be-Chuana, Tonga, Ba-Rotse, Mashona, Ba-Yeye, 
Makalaka, Makololo, Maganj’a (South Africa); 
Ova-Herero, Ova-Mho, Ganguella, A-Buuda, Ba- 
Fvot, A-Bongo, Ma-Yombe, Fan, Ba-Kale, 
Mpongwe, Ba-Koko, D walla, Bubi (western sea- 
board); Wa-Regga, Ba-Lolo, Tu-Shilonge, Ba- 
Ngala, Bu-Banghi, Ba-Teke, Ba-Lunda (Congo 
Basin). 

The Oceanic division of the Ethiopie group com- 
prises four branches : ( 1 ) The Papuans of the 
Eastern Archipelago and New Guinea; (2) the 
closely allied Melanesians of the Solomon, New 
Hebrides, New Caledonia, Loyalty, and Fiji archi- 
pelagoes,; (3) the now extinct Tasmanians; and 
(4) the Australians, the most divergent of all 
.Negro or Negroid peoples. 

Within both Ethiopie domains are scattered 
several dwarfish groups, the so-called Negritos or 
Negrillos — i.e. ‘ Little Negroes,’ perhaps represent- 
ing the true aboriginal element in these regions. 
In Africa the best known are the Akkas of the 
Upper Welle basin, the Obongos of the Gaboon, 
the Batwas of the Middle Congo (smallest of men), 
and the Bushmen of South Africa, leading through 
the taller Hottentots to the Negroes proper. In 
Oceania still survive the Actas of the Philippine 
Islands, the Simangs of the Malay Peninsula, the 
so-called Mincopies of the Andaman Islands,, and 
the Arfaks of New Guinea. The Kalangs of Java 
have recently died out. Besides their smaller 
stature, all the Negritos differ from the Negroes 
by their extreme brachycephaly. 

II. The Moxgolic Group occupies. the greater 
part of the eastern hemisphere, and till the dis- 
covery of America was in exclusive' possession of 
the New World.- Its chief branches are : (1) The 
Mongolo-Tatars of Central and North Asia, Asia 
Minor, parts of Russia and the Balkan Peninsula ; 
(2) the Tibeto-Indo-Chincsc of Tibet, China proper, 
Japan, and Indo-China; (3) the Finno-Ugnans of 
Finland, Lapland, Esthonia, Middle Yolga, Ural 
Mountains, North Siberia, Hungary (Magyars); 
(4) the Malayo-Polyncsians of the Malay Penin- 
sula, the greater and lesser Sunda Islands, Mada- 

f ascar, the Philippines, Formosa, and Eastern 
'olynesia (New Zealand, Samoa, Tahiti, Hawaii, 
and Micronesia); (5) the American Indians, com- 
prising all the aborigines of .the New World except 
the Eskimo, who, with the Ain os of Yesso, form 
aberrant members of the Mongolic group. 

III. The Caucasic Group, called also Mediter- 
ranean because its original domain is Western 
Asia, Europe, and North Africa — i.e. the lands 
encircling the Mediterranean Basin — has in recent 
times spread over the whole of the New World, 
South Africa, and Australasia. Chief branches : 

( 1 ) Aryans of India, Iran, Armenia, Asia Minor, 
and great part of Europe, with sub-branches 
Hindus, Afghans, Persians, Beluchis, Armenians, 
Ossetians, Hellenes, Thraco-Illyrians, Italo-Siculi, 
Celts, Teutons, and Letto-Slavs; (2) Semites of 
Mesopotamia, Syria, Arabia, and North Africa, 
with sub-branches Assyrians (extinct), Syrians, 
Arabs, Phoenicians (extinct), Abyssinians, all 
except the last named now assimilated in speech to 
the Arabs ; (3) Hamit cs of North and East Africa, 
with chief sub-branches Berbers of Mauritania, 
Tuaregs of West Sahara, Copts and Fellaliin of 


Egypt, Fulahs (?) of West Soudan, Bejas (Bishari) 
and Afars (Danfikil) along west side of the Red Sea, 
the mixed populations of Galla, Somali, and Kaffa 
Lands; (4) the Caucasians proper (Georgians, 
Circassians, Abkhasians, &c.); (5) the Basques of 
the Western Pyrenees, now distinguished mainly 
by their primitive speech from the surrounding 
Iberian and Gallic populations. 

Although treatises on various branches of the anthropo- 
logical sciences are past counting, comprehensive works 
of a strictly ethnological character are not numerous, and 
of these few can be recommended as safe guides to the 
student. The subjoined are valuable either intrinsically 
or as able expositions of particular theories: Blumen- 
bach, Be Generis humani varictate nativa (3d ed. 1795) ; 
Prichard, Natural History of Man (1817) and Researches 
(3ded. 1837); Desmoulins, Hist. Nat. dcs Races Humaincs 
(1826); Baer, Vorlesungen iiber Anthropologic (1824); 
Edwards, Des Races Humaincs (1829); Bory de Saint- 
Vincent, L’ Homme (2d ed. 1827); Courtet de l’Isle, 
Tableau ethnographitjue (1849); Thomas Smyth, The 
Unity of the Hitman Race ( 1851 ) ; Carl Vogt, Lectures on 
Man, &e. (English ed. undated); Hoi lard, I)e. V Homme 
( 1853 ) ; Cuvier, L’Hopimc ( 1857 ) ; Nott & Gliddon, Types 
of Mankind (1S54) and Indigenous Races of the Earth 
(1854); Knox, The Races of Men (1862); D. Wilson, 
Prehistoric Man (1862) ; Latham, Man and his Migra- 
tions (1851) ; Nat. Hist, of the Varieties of Man (1850), 
and other ethnological essays ; Waitz, Anthropologic clcr 
Naturvolker (1864); Muller, ‘Ethnographic,’ in Rcisc dcr 
Novara ( 1861 et seq. ) ; Brace, The Races of the Old World 
(1863) ; Broca, Le Linguislique et V Anthropologic (1862), 
&c. ; Poucliet, Plurality of the Human Paces (English ed. 
1861); De Quatrefages, Metamorphoses of Man (English 
ed 1864), &c.; Retzius, Ethnologische Schriften (1864); 
Rolle, Der Mensch (1866); Bastian, Has Bcstandigc in 
den Menschcnrassen (18GS), and many other treatises; 
Huxley, ‘Man’s Place in Nature,’ in Journal of Ethnol. 
Soc. (1870); Hovelacque, Langucs, Paces, Nationalites 
(1872); Peschel, The Races of Man (1876); Topinard, 
Anthropology (English ed. 1878); C. Bray, Manual of 
Anthropology ( 1871); Tylor, Anthropology (1881) ; Joly, 
Man before Metals (1883) ; the publications of the Paris, 
British, and other Anthropological societies. 

Ethyl, (C„H 5 ) 2 , is a colourless, inflammable gas, 
obtained by the action of iodide of ethyl, C„Ii 3 I, on 
granulated zinc. It possesses an agreeable odour, 
is insoluble in water, out soluble in alcohol. It is 
not, however, on its own account that ethyl is of 
importance, but because it is the starting-point of 
an important series of organic compounds known 
as the ethyl scries. In all of these the group 
CH 2 — CH 3 or C 2 H 5 is present, and acts as if it were 
an atom of some elementary substance — e.g. potas- 
sium. Thus we have 

Potassium, K; Etliyl, C--TI, 

A molecule of Potassium, K 2 ; A molecule of Ethyl, (CoHsb 

Potassium Iodide, KI ; Ethyl Iodide, CoffJ 

Potassium Oxide, K.O ; Ethyl Oxide or Ether ((LHskO 

Caustic Potash, KOH ; Ethyl Hydrate or Alcohol, 

CoHjOH. 

In these we see that the group of atoms, GU,, 
always enters into combination as if it were indi- 
visible, and it is usual to call this group ethyl, and 
to reserve the term diethyl for the compound 
(C„H 5 ) 2 described above. Ethyl, C 2 H 5 , is only 
hypothetical, and does not exist in the free state, 
while diethyl, ( C JI 5 ).,, is an actual gas. See 
Alcohol, Base, and Ether. 

Etliylaillinc, NH ; C 2 H 5 , is a substance resem- 
bling ordinary ammonia in its odour and many of 
its properties.. It is found in coal-tar, in the oil 
obtained during the destructive distillation of hones, 
in the gases evolved during putrefaction, and may 
be produced by complicated chemical processes. 
Etliylamine has been called an artificial alkaloid 
(see' Alkaloid), because it is regarded from a 
chemical point of view as ammonia, in which one 
atom of hydrogen is replaced by the group Ethyl 
(q-v.)- 

Etiolation. See Blanching. 
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tend to merge l>y imperceptible degrees in eacli 
other. But the issue now appeal’s to be narrowed 
down to a choice between three, four, or at most 
five primary groups, with one or more marked sub- 
divisions in each. These are the black, frizzly- 
liaired Ethiopia {Negro ) ; the yellow, lank-haired 
Mongolic; the white, smooth-haired Caucasic ; the 
coppery, lank and long-haired American ; and the 
brown, straight-haired Malay o -Polynesian. But 
the last is commonly rejected as evidently the out- 
come of comparatively recent mixture, in which 
the Mongolic elements predominate. In fact, the 
Oceanic Malays proper cannot be separated anthro- 
pologically from the Asiatic Mongol group. . Most 
authorities also regard the American as a remote 
branch of the same group, and this new seems 
justified by the striking Mongolic features occurring 
in every part of the New World, as amongst the 
Utalis of the western States and the Botocudos of 
eastern Brazil. We are thus reduced to the three 
first-mentioned divisions, a grouping again adopted 
by Professor Flower (1885), who concludes that 


primitive’ man has in the course of ages become 
differentiated into ‘the three extreme types re- 
presented by the* Caucasian of Europe, the Mon- 
golian of Asia, and the Ethiopian of Africa, and 
that all existing members of the species can be 
ranged around these types, or somewhere or other 
between them . 1 But it is not to be supposed that 
all the distinctive characters of these three types 
are found co-existing in any considerable masses of 
the several groups. The ideal homo JEtliiopicus y 
Mongolians , and Caucasians must therefore be con- 
structed, so to say, by a sort of eclectic process, by 
selecting and grouping together the more .salient 
features assumed to be characteristic of each. In 
this way has been prepared the subjoined compara- 
tive sclieme of the three main divisions, the points 
of contrast or resemblance between which will be 
best shown by their juxtaposition. Here it should . 
be noticed that the Caucasic is divided by Huxley 
into two distinct branches — the Xantliochroi, or 
fair, and the Melanochroi, or dark — which in this 
table are respectively indicated as 1 and 2. 


TABLE OF THE CHIEF CHARACTERISTICS OF THE THREE FUNDAMENTAL HUMAN TYPES. 


Colour and Character Blackish, sometimes almost 

of Skin sooty black ; velvety and 

cool to the touch, emitting 
a distinct odour. 


Hair and Beard.. 


n/i«« Jet black, frizzly or * woolly/ 

rather short ; flat in trans- 
verse section ; sometimes 
said to grow in separate 
tufts ; scant or no beard. 

Skull and Face Skull mainly dolichocephalic 

(long and narrow), some- 
times also very high (liypri- 
stenocephalic) ; prognath- 
ous lower jaw ; high cheek- 
bone; large, black, round, 
and prominent eye, with 
yellowish cornea ; broad 
flat nose; thick, everted 
lips, showing the red inner 
skin. 

Stature and Figure... Generally tall, rather above 
the average, ranging fiom 
6 feet 6 inches to 5 feet 10 
inches and even C feet; 
large, bony frame, stout 
and robust, but weak in 
lower extremities. 


Temperament . 


Sensuous, unintellectual, 
cheerful, and even boister- 
ous, but fitful, passing 
suddenly from comedy to 
tragedy ; hence at once 
affectionate and cruel ; 
science, art, and letters 
undeveloped. 

All _ agglutinating, mostly 
with prefixes and allitera- 
tive harmony (Bantu) ; 
relatively few abstract 
terms, 


Non-theistic; nature-worship, 
with fetichism and witch- 
craft ‘ as conspicuous ele- 
ments. 


Yellowish, passing into olive, 
and almost every shade of 
brown; rough in texture; 
often with a fade, washed- 
out look. 

Dull black, coarse, lank, 
lustreless, sometimes (in 
America) very long; 
round in section; mous- 
tache developed ; beard 
scant or absent. 

Skull mainly brachycephalic 
(round, but never quite 
circular) ; mesognatlious 
jaw ; large cheek-bone ; 
narrow’, almond-shaped, 
black eye, slightly oblique ; 
very small, concave nose; 
features generally broad 
and flat, something hatchet- 
shaped. 

Generally short, rather below* 
the average, 5 feet to 5 feet 
6 or 7 Inches ; but Ameri- 
can branch often very tall ; 
heavy, squat, angular 
frame, especially on the 
uplands (Tibet, Bolivia). 


Sluggish, somewhat morose 
and taciturn ; hence pas- 
sive, with little initiative, 
but with great power of 
endurance, and subject at 
times to vehement out- 
bursts ; science slightly, 
art and letters moderately 
developed. 

Some isolating and unin- 
flected, with tendency to 
monosyllabism and tone; 
some agglutinating, mostly 
with postfixes and vowel 
harmony ; some polysyn- 
thetic ; abstract terms 
numerous. 

Polytheistic ; spirit-worship 
(Animism); belief in dreams : 
and visions (Shamanism); ! 
also Buddhism. 


Whitish; (1) very florid or ruddy; 
transparent, clearly showing the 
veins ; (2) pale, but often dusky or 
swarthy; both merging in some 
places in a light olive, in others in 
various shades of brown. 

(1) Flaxen, light brown', and even 
red, long, wavy, and silky; (2) 
black or dark brown, rather 
straight, but sometimes kinky or 
curly; both oval in section; both 
with full beard. 

(1) Skull mainly dolichocephalic; 
(2) mainly brachycephalic; both 
orthognathous ; (1) eye blue, hazel, 
or brown ; (2) eye large, black, and 
bright. -Both long, straight nose, 
often arched or aquiline; small 
mouth, thinnish lips ; features 
mainly oval and regular. 


(1) Tall, above the average, 5 feet 6 
inches to 5 feet 10 inches and C 
feet; (2) below the average, 5 feet 
2 inches to 5 feet 6 or 7 inches ; but 
much diversity within each group. 
(1) Powerful brawny frames, often 
very strong; (2) lithe, active 
frames, often with much staying 
power (Basques). 

Highly imaginative, active and enter- 
prising ; hence at once speculative 
and practical ; (1) somewhat solid, 
serious and persevering; (2) fiery, 
impulsive, but inconstant. Science, 
art, and letters highly developed in 
both. 


Nearly all inflecting, mainly by post- 
fixes completely merged in modi- 
fied root ; hence more or less syn- 
thetic, with a general tendency 
towards analysis; abstract terms 
practically unlimited. 


Monotheistic (Unitarian, Trinitarian ), 
with creeds based on revelations; 
priesthood (mediation) a prominent 
leature ; also Brahmanism. 


Subjoined is a brief summary of the main divisions 
and subdivisions of these three fundamental groups. 

I. The Ethiopic Gp.oup falls naturally into a 
■western or African, and an eastern or Oceanic 
division. The western, occupying all Africa from 
the Sahara southwards, comprises a northern or 
Soudanese branch (African Negroes proper), and a 
southern or Bantu branch (more or less mixed 
Negro and Negroid populations), reaching north- 


wards to about 5° N. Iat. The former are marked 
by considerable physical unity and great linguistic 
diversity ; the latter by almost absolute linguistic 
unity (Bantu languages) and great physical 
diversity. Tiie chief members of the Soudanese 
branch are Mandingnn, W’ol of , Felup, Sonrhai, 
Haussa, Egbe, Iho, Yoruba, Fanti, Nupe, Miclii 
Batta (West Soudan, Upper Guinea, Ada- 
mawa); ICanuri, Kauemhu,Tihu(;),Mosgu, Yedina, 
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Baginni, Maba (Central Soudan, East Sahara, 
Wadai); Shilluk, Nuba, Dinka, Janghey, Bongo, 
Bari, Monbuttu, Zandeli (East Soudan, White 
Nile, and Welle-Mobanji basins); Masai, Kavir- 
. ondo, Elgeyo, Sambura (Masai Land, Lake 
Rudolph). The chief members of the Bantu 
branch are Wa-Pokomo, Wa-Sambara, Wa-Chaga, 
Wa- Swahili, Wa-Zaramo, Wa-Sagara, Wa-Nyam- 
ezi, Wa-Gogo, Ma-Nyanja, Ma-Kua, Ma-Vita, 
Ajawa (eastern seaboard); Zulu-Kafir, Ba-Suto, 
Be-Chuana, Tonga, Ba-Rotse, Mashona, Ba-Yeye, 
Makalaka, Makololo, Maganya (South Africa); 
Ova-Herero, Ova-Mbo, Ganguella, A-Bunda, Ba- 

S ’ot, A-Bongo, Ma-Yombe, Fan, Ba-Kale, 
pongwe, Ba-Koko, D walla, Buhi (western sea- 
board); Wa-Re"ga, Ba-Lolo, Tu-Shilonge, Ba- 
Ngala, Bu-Banghi, Ba-Teke, Ba-Lunda (Congo 
Basin). 

The Oceanic division of the Ethiopic group com- 
prises four branches : ( 1 ) The Papuans of the 
Eastern Archipelago and New Guinea; (2) the 
closely allied Melanesians of the Solomon, New 
Hebrides, New Caledonia, Loyalty, and Fiji archi- 
pelagoes,; (3) the now extinct Tasmanians; and 
(4) the Australians, the most divergent of all 
.Negro or Negroid peoples. 

Within both Ethiopic domains are scattered 
several dwarfish groups, the so-called Negritos or 
Negrillos — i.e. ‘ Little Negroes,’ perhaps represent- 
ing the true aboriginal element in these regions. 
In Africa the best known are the Aklcas of the 
Upper Welle basin, the Obongos of the Gaboon, 
the Bctlwas of the Middle Congo ( smallest of men ), 
and the Bushmen of South Africa, leading through 
the taller Hottentots to the Negroes proper. In 
Oceania still survive the Adas of the Philippine 
Islands, the Simangs of the Malay Peninsula, the 
so-called Mincopies of the Andaman Islands, and 
the Arfaks of New Guinea. The Kalangs of Java 
have recently died out. Besides their smaller 
stature, all the Negritos differ from the Negroes 
by their extreme brachycephaly. 

II. The Mongolic Group occupies the greater 
part of the eastern hemisphere, and till the dis- 
covery of America was in exclusive' possession of 
the New World.' Its chief branches are: (1) The 
Mongolo-l'atars of Central and North Asia, Asia 
Minor, parts of Russia and the Balkan Peninsula ; 
(2) the Tibcto-Indo-Chincsc of Tibet, China proper, 
Japan, and Indo-China; (3) the Finno-Ugnans of 
Finland, Lapland, Esthonia, Middle Volga, Ural 
Mountains, North Siberia, Hungary (Magyars) ; 
(4) the Malayo-Polyncsians of the Malay Penin- 
sula, the greater and lesser Sunda Islands, Mada- 
gascar, the Philippines, Formosa, and Eastern 
Polynesia (New Zealand, Samoa, Tahiti, Hawaii, 
and Micronesia) ; (5) the American Indians , com- 
prising all the aborigines of .the New World except 
the Eskimo, who, with the Ainos of Yesso, form 
aberrant members of the Mongolic group. 

III. The Caucasic Group, called also Mediter- 
ranean because its original domain is Western 
Asia, Europe, and North Africa — i.e. the lands 
encircling the Mediterranean Basin — has in recent 
times spread over the whole of the New World, 
South Africa, and Australasia. Chief branches : 
(1) Aryans of India, Iran, Armenia, Asia Minor, 
and great part of Europe, with sub-branches 
Hindus, Afghans, Persians, Beluchis, Armenians, 
Ossetians, Hellenes, Thraco-Illyrians, Italo-Siculi, 
Celts, Teutons, and Letto-Slavs; (2) Semites of 
Mesopotamia, Syria, Arabia, and North Africa, 
with sub-branches Assyrians (extinct), Syrians, 
Arabs, Phoenicians (extinct), Abyssinians, all 
except the last named now assimilated in speech to 
the Arabs ; (3) Hamit cs of North and East Africa, 
with chief sub-branches Berbers of Mauritania, 
Tuaregs of West Sahara, Copts and Fellaliin of 


Egypt, Fulahs (?) of West Soudan, Bejas (Bishari) 
and Afars (Danftkil) along west side of the Red Sea, 
the mixed populations of Galla, Somali, and Kafl'a 
Lands; (4) the Caucasians proper (Georgians, 
Circassians, Abkhasians, &c.); (5) the Basques of 
the Western Pyrenees, now distinguished mainly 
by their primitive speech from the surrounding 
Iberian and Gallic populations. 

Although treatises on various branches of the anthropo- 
logical sciences are past counting, comprehensive works 
of a strictly ethnological character are not numerous, and 
of these few can be recommended as safe guides to the 
student. The subjoined are valuable either intrinsically 
or as able expositions of particular theories: Blumen- 
bacli, De Generis humani varictatc nativa (3d ed. 1795) ; 
Prichard, Natural History of Man (1817) and Researches 
(3ded. 1837); Desmoulins, Hist. Nat. dcs Races Humaincs 
(1826); Baer, Vorlesungen iiber Anthropologie (1824); 
Edwards, Des Races Humaincs (1829); Bory de Saint- 
Vincent, V Homme (2d ed. 1827); Courtet de l’Isle, 
Tableau cthnographique (1849); Thomas Smyth, The 
Unity of the Human Race (1851 ) ; Carl Vogt, Lectures on 
Man, dec. (English ed. undated); Hollard, De l’ Homme 
(1853 ) ; Cuvier, L’Hopimc ( 1857 ) ; Nott & Gliddon, Types 
of Mankind (1854) and Indigenous Races of the Earth 
(1854); ICnox, The Races of Men (1862); D. Wilson, 
Prehistoric Man (1S62); Latham, Man and his Migra- 
tions (1851) ; Nat. Hist, of the Varieties of Man (1850), 
and other ethnological essays ; Waitz, Anthropologic der 
Naturvolker (1864) ; Muller, ‘Ethnographic,’ in Rcise der 
Novara (1861 et seq.); Brace, The Races of the Old World 
(1863) ; Broca, Le Linguistique et V Anthropologic (1862), 
&c. ; Poucliet, Plurality of the Human Races (English ed. 
1864); De Quatrefages, Metamorphoses of Man (English 
ed 1864), &c. ; Betzius, Ethnologische Schriften (1864); 
Rolle, Der Mensch (1866); Bastian, Das Bestandige in 
den Mcnschcnrassen (1868), and many other treatises; 
Huxley, * Man’s Place in Nature,’ in Journal of Ethnol. 
Soc. (1870) ; Hovelacque, Langues, Races, Nationality 
(1872); Pescliel, The Raccs of Man (1876); Topinard, 
Anthropology (English ed. 1878); C. Bray, Manual of 
Anthropology (1871 ) ; Tylor, Anthropology (1881) ; Joly, 
Man before Metals (1883) ; the publications of the Paris, 
British, and other Anthropological societies. 

Ethyl, (C.JL.b, is a colourless, inflammable gas, 
obtained by the action of iodide of ethyl, C„H 5 I, on 
granulated zinc. It possesses an agreeable odour, 
is insoluble in water, but soluble in alcohol. It is 
not, however, on its own account that ethyl is of 
importance, but because it is the starting-point of 
an important series of organic compounds known 
as the ethyl scries. In all of these tlie group 
CH„— CH 3 or C 3 H 5 is present, and acts as if it were 
an atom of some elementary substance — e.g. potas- 
sium. Thus we have 

Potassium, K; Ethyl, CoH B 

A molecule of Potassium, K» ; A molecule of Ethyl, ( C.»Ih) 2 

Potassium Iodide, Kl; Ethyl Iodide, CoH^l 

Potassium Oxide, K.?0 ; Ethyl Oxide or Ether (OoH 5 )oO 

Caustic Potash. KOH ; Ethyl Hydrate or Alcohol, 

C 2 H 5 OH. 

In these we see that the group of atoms, CjHj, 
always enters into combination as if it were indi- 
visible, and it is usual to call this group ethyl, and 
to reserve the term diethyl for the compound 
(C„Hj)„ described above. Ethyl, C-H„ is only 
hypothetical, and does not exist in the free state, 
while diethyl, (C„H 5 )», is an actual gas. See 
Alcohol, Base, and Ether. 

Etliylamine, NH 2 C 2 H 5 , is a substance resem- 
bling ordinary ammonia in its odour and many of 
its properties.. It is found in coal-tar, in the oil 
obtained during the destructive distillation of hones, 
in the gases evolved during putrefaction, and may 
be produced by complicated chemical processes. 
Etliylamine has been called an artificial alkaloid 
(see* Alkaloid), because it is regarded from a 
chemical point of view as ammonia, in which one 
atom of hydrogen is replaced by the group Ethyl 
(q.v.). 

Etiolation. See Blanching. 
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Etive, a salmon-river and a sea-loch of Argyll- 
shire. The river, issuing from a loch on Rannoch 
Muir, near lonely Kingshouse Inn, runs IS miles 
south-westward to the head of the loch, which 
itself extends 10J miles south-westward, then Sj 
westward, until at Dunstaflhage Castle, 31 miles 
NNE. of Ohan, it merges in the Firth of Lome. 
Narrowing from 11 mile to less than 2 furlongs at 
Connel Ferry, its "reef -harred entrance, where the 
depth too decreases from 420 feet to 6 at low-water, 
this loch offers a good example of an ancient sub- 
merged .glen. Like that of Loch Awe (q.v.), its 
scenery is magnificent, the upper reach closely 
engirt'by mountains, of which the loftiest are Ben 
Cruachan (3G89 feet) and Ben Starav (3541). 
Ardchattan Priory, founded on its north shore in 
1281 for monks of the order of Vallis Caulium, is a 
beautiful ruin ; so, too, is Dunstaff'nage, the fabled 
seat of the Dalriadan kings, the stronghold really 
of Macdougals and Campbells, and the prison for a 
while of Flora Macdonald. See also Beregoniu Jt. 

Etna, or ./Etna ( called by the modem Sicilians 
Monte Gibello— the last part of the name being 
the Arabic Jcbcl Italianised), an isolated volcanic 
mountain close to the east coast of Sicily, with a 
base 90 miles in circumference, and a height of 
10,S50 feet. The mountain mass rises with gentle 
and regular slopes up to a single cone, containing 
the crater, a chasm about 1000 feet in depth and 
from 2 to 3 miles in circumference. The regularity 
of the slope is, however, broken by the Val del 
Bove, an immense gully excavating the eastern 
flank of the mountain, 4 or 5 miles in diameter, and 
surrounded by nearly vertical precipices from 2000 
to 4000 feet high ; it has a singularly dreary and 
blasted appearance. A striking feature is the very 
great number of secondary cones dotted all .over the 
flanks of the mountain. Of these the principal 
are the Monti Rossi, 450 feet high, twin peaks 
which were cast up during the eruption of 1609. 
The slopes of the mountain are divided into three 
sharply defined zones, the cultivated, the woody, 
and the desert region. This last, extending from 
about 6300 feet upwards, is a dreary waste of 
black lava, scoriae, ashes, and sand, covered dur- 
ing the greater part of the year with a sheet of 
snow. The wooded region, which stretches down 
to the line of 2000 feet, though with consider- 
able variation of breadth, is planted with 'forests 
of chestnuts, beeches, birches, pines, maples, and 
oaks. Below this lies the cultivated zone, a thickly 
peopled region of great fertility, where the vine, 
date-palm, bananas, sugar-cane, oranges, lemons, 
olives, figs, almonds, &c. are grown. The ascent 
is usually made from Catania, a town on the coast 
to the south. The origin of the mountain goes back 
to the Pliocene age, when its foundation was prob- 
ably begun in a'submarine bay penetrating into the 
west coast of Sicily. The geological structure of 
the Val del Bove lends support to the view, that 
there once existed a second great crater, the centre 
of permanent eruption. 

The most remarkable of the recorded eruptions of 
Etna are the following: 1169, when Catania and 
15,000 of its inhabitants were destroyed ; 1329, 
when a new crater opened near the Val del Bove ; 
1444, when the cone fell into the crater; 1537, on 
which occasion two villages and many human 
beings perished ; from 1603 to 1620 Etna was 
almost continually in activity ; in 1666 three new 
craters were formed. The most violent outburst 
of all was, however, that of 1669, when a chasm 
12 miles long opened in the flank of the moun- 
tain, and from it issued a line of flames, whilst 
a new crater was made. During an outburst 
in 1755 a large flood of water was poured down 
from the Val del Bove. In 1832-53 there was 
a violent eruption which lasted nine months; a 


torrent of lava, 6 miles long by 2 broad, and some 
12 feet in depth, was ejected. About 100 erup- 
tions have been pretty accurately described, 
16 having occurred in the 19th century. In 18S0 
an observatory was built on the south side of the 
mountain, at a height of 9075 feet above the'sea, 
being the highest inhabited house in Europe (nearly 
1000 feet higher than the hospice of the Great St 
Bernard). See Ferrara, Dcscrizionc dell’ Etna 
(1818); Rodwell, Etna and, its Eruptions (1878); 
and Sartorius von Waltershausen, Dor Aetna, edited 
by Von Lasaulx (2 vols. Leip. 1880). 

Eton, a town in the south of Buckinghamshire, 
on the left bank of the Thames, 21 miles WSW. of 
London. It lies opposite to Windsor, in Berkshire, 
and is included in its parliamentary borough. Eton 
chiefly consists of one long street, and is mainly 
dependent on the college. Pop. of parish (1851) 
3796; (1881) 3984, of whom 3464 were in the 
town. 

Eton College, one among the most famous 
educational establishments in England, was founded 
in 1440 by Henry VI., under the title of ‘The 
College of the Blessed Mary of Eton beside Wind- 
sor.’ The original foundation consisted of a pro- 
vost, 10 priests, 4 clerks, 6 choristers, 25 poor 
grammar-scholars, a master, and 25 poor infirm 
men. The king provided for the establishment out 
of his own demesne lands and the estates of cer- 
tain alien priories. A supplementary charter was 
granted in 1441, in which year also the college 


granted in 1441, in which year also the college 
buildings were commenced. Henry was very so- 
licitous that the work should be of a durable kind. 
Some of the buildings were finished in 1443, and 
were handed over by the royal commissioners to 
the provost, clerk, and scholars. Political troubles 
of various kinds retarded the completion of the 
buildings till 1523. Bishop Waynneete was the 
first head-master, and afterwards a munificent 
supporter of the college. The institution passed 
through much peril in the reign of Edward IV., and 
again in the time of the Commonwealth ; but it 
weathered the dangers, and the increasing value of 
its estates brought in a large income. The original 
foundation has been greatly modified under the 
Public Schools Act, 1868. It now consists of a 
provost and 10 fellows, who constitute the ‘ govern- 
ing body,’ 2 chaplains or condncts, and 70 king’s 
scholars or collegers. The members of the govern- 
ing body are nominated by the universities of 
Oxford and Cambridge and other learned and 
responsible electors. Several valuable ■ scholar- 
ships at King’s College, Cambridge, are filled up 
every year from among the scholars or oppidans by. 
competitive examination. There are also other 
scholarships and prizes open to all the members of 
the school, such as the Newcastle and Tomline 
scholarships, and prizes for modem languages, 
founded by the late Prince Consort. The scholars 
are lodged within the college walls. The main 
portion of the establishment, however, number- , 
ing nearly 900, consists of the oppidans, students 
who live in houses held by the masters, and whose 
friends pay liberally for their education. The 
tuition is the same for them as for the collegers. 
Till 1851 the course of education was purely classi- 
cal, but mathematics was admitted into the cur- 
riculum in that year, physical science in 1869, and 
the college now possesses an admirable museum, 
laboratory, and observatory. Among famous 
Etonians have been Bolingbroke, Boyle, Canning, 
Chatham, Derby, Fielding, Fox, Gladstone, Gray, 
Hallam, Kinglake, Lyttelton, Milman, Porson, 
Praed, Pusey, Shelley, the Walpoles, Wellesley, 
and Wellington. 

The college buildings are of various date and 
varying beauty — from the original work of the 
‘royal saint.’ down to a chapel for the younger 
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hoys, a ‘museum, and other, school buildings, whose 
memorial stone was laid hy Queen Victoria on 
IStli May' 1889. They include the chapel, hall, 
library, and schools, the provost’s and master’s 
apartments, and the lodgings of the fellows, sur- 


deserted sites, marked only hy vast cemeteries and 
the remains of Cyclopean walls, while others still 
retain more or less of their old importance. 

Veii, for four centuries the. formidable foe and 
rival of Rome, from which it is only 11 miles dis- 


rouiuling two quadrangles. The chapel is of stone, tant, is now utterly desolate. It was taken and 
the other buildings of brick ; and the effect of the destroyed hy Camillus in 396 b.c. The necropolis, 
whole is strikingly picturesque, as seen from the extending over 16 sq. m., attests the splendour of 
terrace of Windsor Castle, on the other side of the the ancient city and the vast population which 
Thames. The Gothic chapel is especially beautiful, must have dwelt within its walls, 7 miles in 
rich in carving and painted glass. The ‘ Montem,’ circuit. Six miles from the sea, midway between 


terrace of Windsor Castle, on the other side of the 
Thames. The Gothic chapel is especially beautiful, 
rich in carving and painted glass. The ‘ Montem,’ 
or triennial procession to Salt Hill (ad 
montem), was celebrated last in 1846. 

See Maxwell Lyte’s History of Eton M 

College (1875; new ed. 1889); Creasy’s 
Eminent Etonians (1S50 ; new ed. 1876); ( a, 

and Jesse’s Celebrated Etonians (1875). 

. Etretat, a Norman watering-place, 

18 miles NE. of Havre, in a country \k/ j 
remarkable for picturesque rock forma- < 3 . / 
tions. Pop. 2000. 7y 

Etruria was the country inhabited ej-Ay 
or ruled by the Etruscans, a very ancient 
people of Italy. Etruria Propria, with /y 

which we are chiefly concerned, lay west 

of the Tiber and the Apennines, and 
included the valley of the Arno. In the 
6tli and 5th centuries B.C. the Etruscans 





held also the valley of the Po, called Etruria Cir- 
cumpadana, and a region south of the Tiber, called 
Etruria Campaniana. Etruria Propria was a con- 
federation of twelve cities or states, the duodedm 
populi Etruria;. No list of these cities has come 
down to us, but Veii, Tarquinii, Cffire, Clusium, 
Cortona, Perusia, Vulci, Volsinii, Vetulonia, Vola- 
terrre, and Arretium may probably be included, 
while the twelfth may have been either Rusellte, 
Falerii, or Populonia. To the northern confedera- 
tion twelve cities are also assigned ; anion" them we 
mayreckon Mantua, Cliiavenna, Pelsina (Bologna), 
Ravenna, and Hatria, whose importance is shown 




Rome and Civita Vecchia, is the village of Cervetri, 
which preserves the name and marks the site of 
Ccere, which, under its older name of Agylla, is 
said to have been a ‘Pelasgian’ city before the 
arrival of the Etruscans. On this site inscriptions 
have been found, written in a language and an 
alphabet called ‘ Pelasgic,’ and believed to be pre- 
Etruscan. The paintings in some of the tombs are 
in a style no less archaic. Of later date is the 
tomb of the Tarquins, who are said to have fled to 
Crere when expelled from Rome. Cortona, perched 
upon a rock, and surrounded by fragments of 
massive walls, possibly of pre-Etruscan date, 
occupies the most venerable site in Italy. In 
the time of Herodotus, Cortona, like Cane, re- 
tained its ‘Pelasgic’ character. Dionysius says 
it was a great and flourishing city of the Um- 
brians before it was taken by the Etruscans, 
who made it their northern capital. The bronze- 
workers of Cortona were renowned, and the local 
museum contains noteworthy examples of their 
skill. The southern capital was Tarquinii, a city 
purely Etruscan. Cometo, a town 60 miles from 
Rome, and not far from the sea, occupies a portion 
of the site. The necropolis of Tarquinii, which 
extends over many miles, contains several sepulchral 
chambers, painted in the archaic style of the genuine 
art of the Etruscans, and giving a curious insight into 
their religious beliefs. We have scenes from the 
under- world, representing souls ridin" on horseback 
or seated in care, led away in the charge of good 
or evil spirits. Elsewhere the daily life of the 
people is depicted ; we see horsemen returning from 
the chase, chariots, boar lmnts, wrestlers, pugilists, 
banqueting scenes, dancing girls, and musicians. 
Fig. 1 represents a dancing "ill and musicians from 
the walls of a tomb called the Grotta del Trin- 
clinio, and fig. 2 a death-scene from a tomb called 
the Camera del Morte. The tombs of Clusium 
(now Chiusi) exhibit the same archaic character as 
those of Tarquinii. A vast chambered tumulus 
called the Poggio Gajella is probably that described 
by VaiTO as the tomb of Lars Porsena. Vulci, 
tfiough barely mentioned by historians, must have 
been a very wealthy and populous city. The necro- 
polis has yielded a richer treasure of artistic objects 
than any other Etruscan site. The Cucumella, a 
huge chambered tumulus like that at Clusium, bears 
a curious resemblance to the great tomb of Alyattes, 
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king of Lydia, the father of Croesus, near Sardis. 
Yolsinii gave its name to Lake Bolsena, on whose 
shores it stood. It was one of the most powerful 
Etruscan cities, and one of the last to yield to 
Rome. From Volsinii we have few monuments or 
inscriptions, the necropolis not having yet been 
found. On the other hand, Perusia (now Perugia) 
has yielded 1200 inscriptions, among them the 
famous cippus, a stone containing the only Etruscan 
inscription of considerable length. It has not been 
deciphered, but appeal's to be the record of the 
assignment of a sepulchre to the Veltliina family. 


i 


Fig. 2. 



Velathri (now Volterra), called Volaterrce by the 
Romans, stands, like Cortona, upon an almost im- 
pregnable rock, surrounded by Etruscan walls, five 
miles in circuit. It held out against the Romans 
after all the rest of Etruria had been subdued. 
The people burned then- dead instead of. burying 
them, and the local museum contains 400 ash- 
chests, like miniature sarcophagi, the sides carved 
with mythological subjects, or with representations 
of bull-fights, boar-liunts, horse-races, and gladia- 
torial combats. Cyclopean walls mark the sites of 
Busellie, Cosa, Satumia, and of Pupluna (Popu- 
lonia), a seaport, interesting chiefly for its coins. 
The walls of Fresulre (Fiesole), near Florence, are 
well known to travellers. Orvieto ( Urbs Vet us) 
must have been an important Etruscan site, but 
its ancient name is unknown. Vetulonia was 
probably near Magliano, a squalid village in the 
Maremna. Neither Luna nor Pis® have yielded 
any remains of interest. Other Etruscan sites, 
among them Viterbo (Surrina), Bologna (Felsina), 
Toscanella (Tuscania), Siena (Sen®), Arezzo 
(Anetium), Sovana (Suana), and Ferento (Feren- 
tiuin ), are described by Dennis, Cities and Cemeteries 
of Etruria (2d eel. 1878), to which the reader may 
be referred for fuller information. 

History . — The history of Etruria, like that of 
Carthage, has to be reconstructed from accounts 
transnutted by hereditary foes. The Roman 
legends represent Etruria as a powerful and 
wealthy state before Rome was founded. Accord- 
ing to a tradition preserved by Varro, tire Etruscan 
era commenced in 1044 B.c., nearly three centuries 
before that of Rome. When legend ceases and 
history begins, we find the Etruscans a great naval 
power, allied with Carthage against the Greeks, 
and dominant throughout northern and central 
Italy, Rome itself being included in the Etruscan 
dominion, and ruled by Etruscan kings. The 
legend of the migration of the Tarquin dynasty 
from Tarquinii may signify the extension of the 
domination of that powerful city over the regions 
southward of the Tiber. A cemetery, believed to 
be Etruscan, lias been discovered on the Esquiline, 
and the Cielian Hill in Rome bears the name of 
the Etruscan chieftain Cades Vibenna. Tbe 
paintings and inscriptions in a tomb at Vulci 
give an Etruscan version of the Tarquinian story. 
We see the hero ‘ Macstrna ’ (Mastarha), an 


Etruscan appellation applied to Servius Tullius, 
cutting the bonds of his friend and companion 
Caile Vibinas (Cades Vibenna), while Cneve 
Tarchunies Rumacli (Cn. Tarquinius ltomanus)is 
being killed by an Etruscan. The names of 
Tarquin, 'Mastarna, and Creles Vibenna, thus 
curiously preserved, prove that Livy’s account 
of the Etruscan kings of Rome is not wholly 
legendary. But that it was not derived from con- 
temporary sources is indicated by a recent dis- 
covery of considerable interest. We learn' that in 
509 B.C. Lars Porsena of Clusium, as Livy calls 
him, marched with a great army to the gates of 
Rome to replace Tarquin on the throne. Now, in 
a newly-opened tomb at Vulci, a sarcophagus was 
found, on which is depicted in relief a high official 
with insignia resembling those of a Roman consul. 
He is riding in procession on a biga, preceded by 
two lictors with their fasces, and followed by two 
servants. Tbe inscription informs us that this 
deceased magistrate, Tute Lartli, was purtsvana 
tliuns, ‘five times Porsena.’ It is manifest that 
Porsena was not, as Livy supposed, a proper name, 
but, like 1 Pharaoh ’ in Egypt, the designation of 
an office ; and that the Etruscan chief who took 
up Tarquin ‘s cause was the elected * Porsena ’ or 
chief-magistrate of Clusium. In like manner, 
since the word macks meant ‘ first ’ in Etruscan, it 
seems probable tliat Macstma, tbe Etruscan 
appellation of Servius Tullius, was not a proper 
name, but a designation of the kingly office, 
equivalent, it would seem, to Princeps. We 
are also told that Tarquin, with his two sons, 
Titus and Arans, took refuge in Ccere. Not only 
are Tite and Arnth usual names in Etruscan 
epitaphs, but at Cervetri, tbe site of Crere, there 
is an immense chambered tomb containing mor- 
tuary records of forty-six members of the Tarcna 
family, which must have been resident at C;ere 
for many generations. 

As an Etruscan city, Rome plainly attained a 
greater height of prosperity than she regained for 
two centuries. This is indicated not only by the 
legends of the splendour of the' Tarquinian kings, 
but by the evidence of such vast constructions as 
the Cloaqa Maxima, the Capitol ine' temple, and 
the Servian wall. The state ceremonial of Rome 
appears also to have descended from the period of 
Etruscan rule. The insignia of consular authority, 
the toga piiutexta with its purple border, tbe ivory 
curule chair, the twelve lictors with their fasces 
and axes, all of Etruscan origin, are not likely to 
have been copied from tbe usages of hereditary 
foes, but are more probably survivals from the 
period when Rome was one of the Etruscan cities. 
An Etruscan origin may also be assigned to the 
circus, tbe gladiatorial combats, the horse-races, 
the triumphal piocessions, the pipe-players, the 
lituus, the colleges of augurs, as well as the 
arrangement of the house, the art of construct- 
ing aqueducts and sewers, the division of the as 
into twelve parts, the beginnings of military 
science, and some of tbe Roman weapons. More 
than all, the high position of the wife, so different 
from that which she occupied in Greece, was the 
same as that which she occupied in Etruria. 

How feeble .was the Roman republic in its 
infancy appeals from the fact that lor a century 
after the expulsion of ' her Etruscan lords Rome 
maintained with varying fortunes the struggle 
with the Etruscan town of Veii, distant 11 miles 
only from her gates. That Veii fully held her own 
is shown by tbe admission that in the year 476 b.c. 
she captured tbe Janiculum. At that time the 
Etruscans were still the greatest military power in 
Italy. At the height of their prosperity, in the 6th 
century B.c., they shared with the Phoenicians and 
the Greeks the maritime supremacy of the Mediter- 
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ranean. In 538 B.C., in conjunction with the Car- 
thaginians, they sent a powerful fleet to expel the 
Greek colonists from Corsica. They attacked the 
Greek colony of Cumre in 525 B.C., and again in 
474 B.c., when their naval power was shattered by 
Hiero I. of Syracuse, in a great battle fought off 
Cumre, the first event in Etruscan history as to 
which we possess contemporary records. The 
victory was celebrated by an ode of Pindar, then 
resident at the court of Hiero ; while from the 
inscription on a bronze helmet, found at Olympia 
in 1817, and now in the British Museum, we 
learn that it was an Etruscan trophy from Cumre, 
dedicated by Hiero and the Syracusans to the 
Olympian Zeus. In 453 B.c. we find the Etruscans 
still in possession of Corsica, and in 414 they were 
able to send a contingent of three ships to aid the 
Athenians at the siege of Syracuse. 

But from this time dates the rapid declension of 
their power. Towards the close of this century the 
Etruscan dominion in Campania was overthrown 
by the Samnites and the Greeks of Cumre, Capua 
being taken by the Samnites in 423. Then the 
Gauls swarmed over the Alps, and, after over- 
whelming the Etruscan cities in the valley of the 
Po, crossed the Apennines, having destroyed the 
wealthy city of Melpum in 396 B.C., the year in 
which the long straggle between Rome and Veii 
was brought to an end by the capture of the latter by 
Camillus, after a ten years’ siege. The Gauls con- 
tinued their devastating progress through Etruria, 
and in 390 plundered Rome, after having vainly laid 
siege to Clusium. Etruria was fatally weakened by 
the loss of her two outlying provinces and the devas- 
tation of the central province by the Gauls. After 
a prolonged resistance, southern Etruria submitted 
to Rome in 351 B.c. In 311 war was renewed ; the 
Romans crossed the natural boundaiy formed by 
the Ciminian Forest, and, after repeated defeats 
of the Etruscans, a decisive contest took place in 
283 at the Vadimonian Lake, when Tarquinii lost 
its independence ; and three years later the Romans 
reached Yolaterrre, the northern stronghold of the 
Etruscans, when the struggle, which had endured 
for five centuries, came finally to an end. 

In the Second Punic War, the chief Etruscan 
cities furnished supplies , for the Roman fleet. It 
is plain that these cities retained wealth and 
power as semi-independent allies under the Roman 
suzerainty. They seem to have been gradually 
Romanised, and were finally admitted to the 
Roman franchise in 89 B.c. The great Etruscan 
families secured leading positions in the Roman 
commonwealth. Pompey the Great seems to have 
been of Etruscan lineage, tombs of the Pumpu 
family having been discovered at Corneto (Tar- 
quinii), Clusium, Cortona, and Perugia. There was 
a Tarquinian gens at Rome in the time of Cicero, 
while JMrecenas, who bears an Etruscan name, was 
- from the Etruscan city of Arretium (Arezzo). 
Families of undoubted Etruscan lineage still linger 
on in Etruria. The necropolis at Vol terra contains 
the tomb, with Etruscan epitaphs, of the Ceicna 
(Ctecina) family, members of which distinguished 
themselves under the early emperors, and whose 
lineal representative, Nicolas Crecina, bishop and 
patrician, was buried in the cathedral of Volterra 
in 1765. 

Origin . — The people of Etruria were called 
Etrasci or Tusci by the Romans, Tvrrheni or 
Tyrseni by the Greeks, Tursci by the Umbrians, 
and Rasena by themselves. Their origin and 
ethnic affinities have been much discussed. An 
early tradition, reported by Herodotus, and 
repeated by twenty-two ancient writers, brings 
them from Lydia ; but Dionysius of Halicarnassus 
doubts any such migration, because it is not 
mentioned in the Lydian history of Xanthus, and 


because the Etruscans differed from the Lydians in 
language, laws, customs; and religion. Dionysius 
adds that the Etruscans were a very ancient people, 
unlike all others in speech and manners. 

Modern writers who accept the Lydian tradition 
point out that Tarquinii, probably the mother-city 
of the Etruscans, is near the coast, and appeal to 
striking structural resemblances between tombs at 
Vulci, Clusium, and Tarquinii, and certain tombs 
near Sardis. They argue that, if Phocreans settled 
in Corsica, Lydians may have found their way to 
Italy, and that, if the Etruscans had entered Italy 
by the Rhretian Alps, the oldest settlements would 
be found in the valley of the Po, and not between 
the Arno and the Tiber. But it must be acknow- 
ledged that the migration of so numerous a people 
by sea is a formidable difficulty. In modem times 
it has been maintained that their language was 
Semitic, Celtic, Armenian, Gothic, Basque, or 
Albanian. Professor Sayce thinks it is sui generis, 
belonging to a family of speech which has every- 
where become extinct. The present writer believes 
that the affinities are Ugro- Altaic, and of late years 
this opinion lias gained ground. The failure of 
Corssen’s attempt to explain the language as an 
Aryan dialect, akin to Umbrian, Oscan, and Latin, 
is a gain in the negative direction, and few scholars 
would now be found to maintain that it belongs 
either to the Aryan or Semitic families of speech. 
It seems rather to have been an agglutinative 
dialect, approximating, like the Finnic, to the 
inflectional stage. 

Mommsen thinks the Lydian tradition arose from 
a confusion between the Torrhebi of Lydia and 
the Tyrrheni of Italy. Fresh light has been thrown 
on the question by the recent discovery in Lemnos 
of two inscriptions in a language which, if not 
Etruscan, resembles it in many points. Thucy- 
dides says that Lemnos was inhabited by Tyr- 
rhenians, and Dr Pauli thinks these inscriptions 
rove that the Tyrrhenians (Etruscans.) of Italy 
elonged to a non-Aryan Tyrrhenian race, which 
also occupied portions of the zEgean coasts. 

Probably there were two elements in the popula- 
tion of Etruria, one autochthonous, numerous, and 
servile; the other an intrusive conquering aristo- 
cracy. Crere and Cortona are said to have been 
‘Pelasgic’ cities before they were occupied by the 
Etruscans. Certain inscriptions from Etrurian 
tombs, formerly classed as Etruscan, are now 
attributed to the more ancient ‘ Pelasgic ’ race. 
Conestabile distinguishes between the tombs of an 
aboriginal people who practised cremation and 
those of the later invaders who buried their dead. 
Livy says that the speech of the country-folk in 
Etruria differed from the language spoken, in the 
towns, and we may well believe that a conquered 
race would be left to till the soil for the benefit of 
invaders dwelling in walled towns. The splendid 
tombs from which our knowledge of Etruscan 
speech, luxury, and art is derived cluster round 
the walls of a few great cities, and are mostly the 
sepulchres of wealthy nobles. We occasionally meet 
with the urn of a freedman ( lautni ) or of a slave, 
but we know nothing of the tombs of the inhabit- 
ants of the villages, who may well, have belonged 
to another race, and have spoken a different 
language. Again, the abrupt collapse of the 
Etruscan dominion in Campania and in the valley 
of the Po indicates that it was a dominion of con- 
quest rather than of colonisation ; and the complete 
effacement of the language in Etruria proper 
argues that the Rasena were a ruling aristocracy, 
comparatively few in number, though high in 
culture. 

The physical type of the Etruscans is decidedly 
not Aryan. Professor Calori affirms that Etruscan 
skulls differ markedly in shape from all other Italic 
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skulls. The descriptions by ancient authors, 
‘ ping ids Etruscus,’ ‘ obcsits Tyrrhcnus ,’ are con- 
firmed by the recumbent portrait effigies on the 
sarcophagi, which show they were a sturdy race, 
short and stout, with large heads, thick arms, high 
colour, scanty beard, and hair black or occasion- 
ally chestnut. It has been remarked -that they 
were not unlike the Ivheta (Hittites) who invaded 
Syria from the north, and whose monuments are 
found in Asia Minor as far west as the neighbour- 
hood of Sardis. In any case we may agree with 
Dionysius that the language, customs, and religion of 
the Etruscans differed from those of any nation with 
which he could have been acquainted, while their 
physical type, as represented on their monuments, 
is so unlike that of other Europeans as to incline 
us to agree with the dictum, of Seneca: Tuscos 
Asia sibi vindicat — ‘ Asia claims the Etruscans as 
her own.’ 

Language . — The Etruscans had an extensive 
literature. The subjects represented on the monu- 
ments prove their familiarity with the tale of Troy 
and the cycle of Greek heroic legend, and we learn 
that they possessed histories, poems, dramas, and 
works on augury and divination. But their books 
have perished, so that in addition to a few doubtful 
Etruscan words preserved by Hesyclrius, Varro, 
and other writers, our knowledge of the language 
is derived only from inscriptions, of which about 
5000 have been discovered. To the meaning 
of these we have unfortunately no clue, as the 
few bilinguals consist mainly of proper names. 
They wrote from right to left, in an archaic form 
of the Italic alphabet, which was obtained from 
Euboea about the 7th century b.C. The Etruscan 
alphabet .differs from the Latin in retaining the 
letters theta, phi, chi, and scat, and in rejecting d, 
b, g, and o. 

Most of the inscriptions are very short, only five 
containing more than twenty words. The longest, 
that on the Perugian cippus, extends to forty -six 
lines. They have been found as far north as the 
Alps, near Nice, Turin, and the lakes of Como and 
Lugano. But they mostly come from five or six 
sites in Central Etruria, one-fourth of the whole 
number being from Chiusi, and one-tliird from 
Perugia. Some vast cemeteries, such as those of 
Veii and Bologna, have yielded few or none, 
possibly because they date from a time when the 
art of writing had not become general. 

About 4000 of the inscriptions are short mortuary 
records, stating usually the name and parentage of 
the deceased ; his age, his condition in life, and 
the public offices he held being occasionally added. 
They occur on the walls or over the entrances of 
vaults, on steles or pillars erected in front of tombs, 
or on the labels and seals of sepulchral niches, 
but they are more usually painted on the ums, or 
cut in the stone of the sarcophagi, a recumbent 
figure of the deceased frequently reposing on the 
lid, while the sides are sculptured with mytho- 
logical subjects or scenes from the lint of the 
deceased. \ 

Working with such materials, German and 
English scholars have recently made considerable 
progress in the decipherment of the language, so 
that most of the short mortuary inscriptions can 
now be read with tolerable certainty. The inscrip- 
tions contain some 200 Etruscan words in addi- 
tion to the proper names. Of these names a few, 
such as Caie (Gaius), Cneve (Gnrevus), Marce 
(Marcus), and Tite (Titus), are borrowed from 
neighbouring or subject races. Of genuine Etruscan 
names the most usual for men ave Arnth (Aruns), 
Aule (Aulus), Larth (Lars), Setlire, Vele, Veltliur, 
and Vote ; and for women, Arnthia, Aulia, Lartliia, 
Sethria, Eastia, Ramthg, Thania, and Tliancvil. 
Many Koman gentile names, such as Spurinna and 


Perpenna, were of Etruscan origin, while Pompeius, 
Petronius, Cafatius, Cassius, Ciecina, Volumnius, 
and Afinius appear in Etruscan tombs as Pumpu, 
Petruni, Cahate, Cazni, Ceicna, Velim'na, and 
Afuna. A few Etruscan names have been explained. 
Thus, Tliancvil (Tanaquil) was the wife of Tar- 
quinius Priscus. Tliana must have been the 
Etruscan goddess of maternity ( = Juno Lucina), 
as on a mirror she assists at the birth of Minerva, 
and evil (or ever) denotes ‘ gift’ or ‘dedication,’ the 
word Tinscvil being inscribed on objects dedicated 
to Tinia (Jupiter). Hence Tliancvil would mean 
‘ Tliana's gift,’ and may be compared with such 
Christian names as Theodore or Diodorus. Again, 
Spurie, an Etruscan name, seems to be equivalent 
to the Latin Publius. The words spural and 
spurana, inscribed on vessels, amour, and tombs, 
signify that they were ‘ civic ’ or ‘ public ’ property ; 
and the phrase amcc marunnch spurana, in an 
epitaph, probably means ‘fuit curator millions.’ 

Relationship is sometimes expressed by words, 
such asp uia, ‘wife;’ clan, ‘son;’ see, ‘daughter;’ 
but more commonly by suffixes. Thus, Aulesa is 
the ‘ wife of Aule,’ Theprisa the ‘ wife of the 
Tliepri’ (Tiberius), Lartliial the ‘son of Lartliia,’ 
Lartliialisa the ‘wife of Lartliia’s son.’ Veltliur 
is a ‘ descendant of Vele,’ and Veltliuritliura a 
‘descendant of Veltliur.’ Gentile 'names are 
formed by the suffix -net, corresponding to the 
Latin -ius. Tims, Vipna is the equivalent of 
Vibius, Varna of Varius, Caizna of Cassius. This 
suffix is a common formative. Thus cut hi, ‘ sepul- 
crum,’ gives sitthina, ‘ scpulcralis.’ The suffix -l or 
■al has a similar force— e.g. fvjlunsl, ‘a Bacchic 
cup,’ from Fufluns, ‘ Bacchus ; ’ and Truial, ‘ a 
Trojan,’ from Truia, ‘Troy.’ Other ethnic forma- 
tives are -ach and -ate, as Bumach, ‘ a Roman,’ and 
Mantlivatc, ‘a Mantuan.’ 

Six words inscribed on the faces of a pair of dice 
give the first six digits, and other numerals appear 
in records of age which occur in epitaphs. The 
words much, ci, zal, sa, thu, Ivuth, sempk, cczppmvv 
are believed to be the digits, while cc-alchl, cczp- 
alchl, semph-alchl, mnv-alchl, zathrum, and deni- 
zathrum must be decades. Ordinals and multipli- 
catives are formed from the cardinals. Thus ci, 
‘two,’ gives Ci-s, ‘second,’ and ci-zi, ‘ twice.’ 

The detection of the numerals has made it 
possible to show that the plural ends in r or l. 
Thus, clan, ‘son,’ gives clen-ar, ‘sons;’ as ci clenar, 
‘two sons,’ and clenar zal, ‘three sons.’ The 
phrases hvth nciper, naper ci, naper xii., show that 
naper is a plural, meaning ‘ loculi’ or ‘tombs.’ 
The plural in -l also appears in arcs HI Ixvii., 

‘ habuit annos Ixvii. ,’ and in mursl xx. So tular 
signifies ‘cippi,’ and suthincsl ‘sepulchral niches.’ 

The names of men and women already cited, and 
such forms as lemtui, ‘ a freedman,’ and lavtnitha, 
‘a freed- woman,’ show that Etruscan was a gender 
language. There seems to have been no distinction 
between nominative and accusative. The genitive 
ended in -s, the dative in -si or -thi; and, as in the 
Altaic languages, the plural suffix preceded that 
denoting the case. Thus, from clan,' 1 son,’ we have 
en. clcn-s, dat. clcn-si, nom. and acc. pi. clcn-ar, 
at. pi. clen-ar-asi; while prccuth-ur-asi is the dat. 
pi. of preens. Trom tiv, ‘ moon ’ or ‘ month,’ we 
nave tiv-r, ‘ menses,’ and tiv-r-s, ‘ mensium from 
mil, ‘ sol,’ nsils, ‘solis; ’ and from suthi, ‘scpulcntm,’ 
suthi-thi, ‘scjndcro.’ The suffixes -c and -in are 
enclitic conjunctions — thus, vel. sethre puiac is the 
epitaph of ‘ Vele Sethre and wife,’ and arnth ripis 
serturis puiacmutainci that of ‘Arnth (son of) Vipi 
Sertnri and (his) wife Mutainei.’ According to Dr 
Pauli, mi means ‘this,’ or ‘ this is;’ while cchcn, ccn, 
or ecu means ‘here.’ The meaning of several sub- 
stantives, in addition to those already cited, has 
also been determined with tolerable certainty. 
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Coming to the verbs, am-cc certainly means 
‘fit it,’ while ma appears to be ‘ est. ’ The 3d pers. 
sing, of the perfect tense ended in -ce, and of the 
present in -e. We have tur-e, ‘dat;’ tur-cc, 
‘dcclit;’ ar-ce, ‘habuit;’ tham-ce,- ‘ extnixit sval-cc, 

‘ obiit;’ lupu-ce, ‘ deccssiV Thus, clenar zal arcc is 
‘filios tres habuit,' and renntha malulnci seek marces 
matulnas puiam amce sethres ccisinics may be 
translated ‘ Ramtlia Matulnei was the daughter of 
Marce Metulna, and wife of Sethre Ceisinie.’ These 
examples may serve to show that the once appar- 
ently hopeless task of translating the Etruscan 
inscriptions is at last in a fair way of being 
accomplished. 

Religion. — The Etruscans were proverbially a 
religions people — ‘ gens ante omnes dedita rcligioni- 
bus ’ — ‘ genitrix et mater superstitionis Etruria.’ 
Their tombs bear witness to a 
belief in a future life, and a 
dread of the malignant power 
of their deities. Affairs of state 
were regulated by the decisions 
of colleges of haruspices and 
augurs, who interpreted, accord- 
ing to established rules, omens 
and portents obtained from the 
inspection of the entrails of 
victims, the flight of birds, and 
from lightning, of which twelve 
kinds were distinguished. 

Van-o, Cicero, and Martianus 
Capella have described the 
methods of divination, as laid 
down in the libri disciplinai 
Etrusccc. The heavens were 
regarded as the tempi urn of the 
gods, and were divided into 
sixteen regions, in each of 
which one or more of the gods 
presided or' resided. By ascer- 
taining the precise ‘ region ’ in 
which an omen, such as a flash 
of lightning, occurred, the ful- 
guratovs determined the name 
of the god who sent themessage, 
and interpreted it in accordance 
with his functions. Those gods 
who possessed the power of 
sending lightning were called 
the Novensiles, or ‘ Thun- 
derers.’ In the museum at 
Volterra is an effigy of an 
augur, holding in his hand the 
instrument by which these 
observations were made, and 
an actual specimen of the in- 
strument has recently been 
discovered near Piacenza. It 
is a bronze model of the liver 
of a calf, which must have 
been used like a sextant. Beginning, with the 
north, the rim is divided into sixteen compart- 
ments, in each of which the name of one of the 
gods is engraved. The heavens were observed 
through apertures which correspond to the blood- 
vessels which supply the liver. One side of the 
instrument is dedicated to the sun, the other to 
the moon, probably for observations by day or by 
night. The protuberance called the lobus Spigclii 
was the ‘mount of the gods,’ and the gall-bladder 
was dedicated to Neptune. The names of the 
deities inscribed on this curious instrument, 
coupled with the account of Martianus Capella, 
have supplied unexpected information as to the 
Etvuscan Pantheon, and this is supplemented by 
tlie names appended to the deities in the mytho- 
logical subjects painted on the walls of tombs, or 
engr aved on the backs of the polished bronze mirrors 
1S5 


used by Etruscan ladies, of which four hundred are 
known. In many cases the subjects are taken 
from the Greek mythology, and the names are 
merely those of Hellenic or italic deities, conformed 
to the phonetic laws of Etruscan spelling. Such 
are Ani (Janus), Uni (Juno), Maris (Mars), Apulu 
(Apollo), Nethuns (Neptune), Ercle (Hercules), 
Menrva (Minerva), Velch (Vulcan), Satre (Satur- 
nus), Artumes (Artemis), Letun (Latona), Vetis 
(Vedius), Silvans (Silvanus), Aita (Hades), Pher- 
sipnei (Persephone), and Charu (Charon). But 
-besides these borrowed names there are a host 
of genuine Etruscan deities, such as Tinia, who 
answers to Jupiter, Laran to Mars, Fufluns to 
Bacchus, Sethlans to Vulcan, Turan to Venus, 
Turms to Mercury, Thalna to Juno, Thana to 
Lucina, Thesan to Aurora, while the sun and the 


moon were called Usil and Lala. _ Of other deities 
no analogues have been found in the Greek or 
Roman Pantheon. Lasa and Mean seem to be 
recording Fates ; Epiur, Snenath, Munthuch, and 
Malavisch to be guardian spirits ; Tuclmlclia, Asira, 
Natlium, and Tarsu avenging Furies ; Vanth, 
Leintli, and Culsu conductors of souls or deities of 
the tomb. More obscure are the functions of 
beings called Racuneta, Talitha, Tetliuni, Thufia, 
Mlacuch, Achuvitr, Tipanu, Sitmica, and Ethausva. 
If anything were wanted to prove that the Etrus- 
can mythology differed from that of all Aryan, 
Semitic, and Hamitic nations, this strange list of 
names would be sufficient. Classical writers have 
assigned to the Etruscans other deities whose names 
are not found in inscriptions, and which may be 
Sabine, Umbrian, or Faliscan. Among them may 
be enumerated Mantus and Mania, king and queen 
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of the under-world ; Summanus, a god who ruled 
the night; Vertumnus, the god of autumn; Vol- 
tumna, whose temple was the meeting-place of the 
federated states; Nortia, the goddess of Fortune, 
in the doors of whose temple at Yolsinii nails were 
driven to mark the successive years; and the 
Novensiles, a collective name for those gods who 
hurled thunderbolts. 

Civilisation . — The government was a loose federal 
union of the twelve cities or states, each ruled by 
magistrates annually elected from a class of heredi- 
tary’ sacerdotal nobles. The titles of these magis- 
trates, Lauclnne (Lucumo), Purtsvana (Porsena), 
and Marunucli, probably correspond to Consul, 
Imperator, and Curator. The position of the wife 
was high ; siie is the social equal of the husband, she 
takes her place at the feast, her tomb is sumptu- 
ously furnished, and descent through the mother is 
recorded even more uniformly than through the 
father. The reliefs on the Afuna sarcophagus at 
Palermo, in which a matron bids farewell to her 
sorrowing family, afford a touching proof of the 
affection with which the wife and mother was 
regarded. Of the high civilisation attained by the 
Etruscans we have abundant proofs. Till the battle 
of Cum® they were one of the three great naval 
powers of the Mediterranean. They excelled in 
medicine, astronomy, mining, metallurgy, and such 
engineering works as the, construction of roads, 
tunnels, and chambered tombs. The walls of their 
cities, built of huge blocks, admirably fitted to- 
gether without cement, remain to attest the skill 
of the artificers. The jewelry, of the Phoenician 
type, with patterns formed bv soldering on minute 
grains of gold, is unrivalled. The skill of the 
bronze- workers is shown by the Chimrera and the 
statue of the Orator at Florence, by the Wolf in the 
Capitol at Rome, and by a magnificent lamp at 
Cortona. The earlier coins, which date from the 
6th century B.C., show the influence of Asia Minor, 
while after the repulse of the Athenians in Sicily 
they are modelled on the coinage of Syracuse. 

Many of the painted vases which have been found 
in such vast numbers in Etruscan tombs were either 
imported from Greece or made by Corinthian artists 
who had settled in Etruria, the subjects represented 
being drawn mainly from Greek mythology or the 
cycle of Homeric legend. Some of these vases may 
have been prizes won in the national games, and 
deposited in the tombs as cherished possessions of 
the deceased, together with his armour and his 
weapons. In like manner, the polished mirrors and 
jewelry of Etruscan ladies were commonly placed 
rn their tombs. Rut the tombs are themselves the 
most characteristic works which the Etruscans have 
left behind them. They are of two kinds : the 
stone pyramid or cone with interior chambers, which 
is manifestly a survival of the tumulus, and the 
rock-cut chamber, which is a survival of the cave. 
But Etruscan tombs are not merely sepulchres ; they 
are abodes for the spirits of the dead, constructed 
on the model of the abodes inhabited during life ; 
they are provided with chairs and other furniture ; 
useful and ornamental objects were deposited by 
the body of the deceaseci, while the walls were 
decorated with subjects from daily life, or scenes 
from the under- world. There is usually an ante- 
chamber in which the family could assemble at the 
annual funeral feast to do liomage to the spirits of 
departed ancestors. 

Yore than a hundred books have been written on the 
subject of the Etruscans and their monuments. The best 
general work is Die Etrusker, by K. 0. Muller, edited by 
Dr Deo eke (1877), supplemented by Deecke’s Etruskische 
Forschungcn and Pauli’s Etruskische Studicn. The in- 
scriptions have been edited by Fabretti in his Corpus 
Inscriptionum Italicarum; the tombs are described by 
Dennis, Cities and Cemeteries of Etruria; the mirrors 


in Gerhard’s Etruskische Spiegel. Corssen’s great book, 
ijeber die Sprache der Etrusker { 1874—75), is already 
obsolete. See also Cuno, Vorgeschichte Roms (vol. ii. 
1888); Jules Martha, L’Art Etrusque (Paris, 18SS). 

Etruria, a village of Staffordshire, England, 
between Burslem and Hanley, with (18S1) 4785 
inhabitants. Here, on 13th June 1769, Josiah 
Wedgwood ( ql v. ) and Thomas Bentley (1731-80) 
opened their celebrated Etruria potteries, so named 
after the Etruscan ware. 


Ettmtiller, Ernst Moritz Ludwig, a learned 
German philologist, was born 5th October 1802, at 
Gersdorf, near Lobau in Saxony, and studied first 
medicine, next German philology and history, at 
Leipzig and Jena, in 1833 was called to the Zurich 
Academy, and in 1863 to the university there, as 
professor of German Literature. Here he died, 15th 
April 1877. Ettmuller contributed enormously to 
the knowledge of Middle High German and Middle 
Low German by his scholarly editions of the literary 
monuments in these dialects. In 1840 he edited 
Beowulf, in 1850 an Anglo-Saxon chrestomatliy ; 
in the following year appeared his much-valued 
Lexicon Anylo-Saxonicmn, Ettmuller also studied 
old Norse literature, edited the Vanlvspi), transla- 
tions, and a Noise reading-book. He also published 
original verse, and Ifcrhstabcndc und Winterndchte, 
Gcsprdchc fiber Deutsche Dichtungcn mid Diclitcr 
(3 vols. 1865-67). 


Ettrick Water, a stream of Selkirkshire, 
rising on Capel Fell, and winding 32 miles north- 
eastward, past Thirlestane Castle, Tushielaw, and 
Philiphaugh, till, after a total descent of 1500 feet, 
it joins the Tweed, 3 miles below Selkirk, and 5 
from the influx of its chief affluent, the Yarrow. 
In Ettrick churchyard, towards the stream’s source, 
lie Boston and Hogg the ‘Ettrick Shepherd.’ 
Ettrick Forest, erst so ‘fair,’ now treeless and 
pastoral, included all Selkirkshire, with parts of 
Peebles and Edinburgh shires. It was a favourite 
royal hunting-ground till James V.’s expedition 
against the Border thieves (1529), after winch deer 
gave place to sheep. See Craig-Brown’s History 
of Selkirkshire (1886). 


Etty, William, R.A., painter, was born at 
York, 10th March 17S7, the son of a miller and 
spice-maker. For seven years he was apprenticed 
to a printer in Hull, working at art during every 
moment that could be spared from his uncongenial 
employment. In the beginning of 1806 he removed 
to London, where in 1807 he became a student in 
the Royal Academy schools ; and for a year he was 
a pupil of Sir Thomas Lawrence. His progress was 
at first slow ; he competed unsuccessfully for prizes 
and medals ; but in 1811 his ‘ Sappho ’ was hung in 
the Royal Institution, and his ‘ Telemachus rescuing 
Antiope ’ found a place on the walls of the Royal 
Academy. In 1820 he produced ‘ Pandora,’ followed 
by ‘The Coral-finders ’ (1S20) and ‘Cleopatra’s 
Arrival in Cilicia’ (1821). In 1822 he spent 
eighteen months in Italy — to Which he had made 
a very brief visit in 1S16 — studying the works of 
the great masters, especially the Venetians, upon 
whom his own practice as a colourist is very 
distinctly founded. Two yearn later he was 
elected A.R.A., and soon after he began a 
series of large subjects — ‘Woman pleading Bli- 
the Vanquished’ (1825), three scenes from the 
history of Judith (1827-31), and ‘Benaiah’ (1S29), 
all of which were acquired by the Royal Scot- 
tish Academy, and now hang in the National 
Gallery of Scotland. In 1828 he attained full 
academic honours. Among his other chief works 
are ‘ Youth at the Prow and Pleasure at the Helm ’ 
(1832), in the National Gallery, London; ‘The 
Sirens’ (1837), in the Manchester Institution ; and 
three subjects from the career of Joan of Arc, 
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executed shortly before his death, which occurred 
at York, 13th November 1849. As a colourist 
Etty ranks at the very head of the English school. 
His painting of flesh is distinguished by the utmost 
richness, delicacy, and refinement, and the glowing, 
blending hues of his draperies and of his landscape 
backgrounds are in admirable harmony with his 
figures. His drawing is too frequently mannered 
and inaccurate, though • it occasionally possesses 
style and distinction. He was an indefatigable 
student of the living figure, and some of his most 
exquisite works are studies executed in the Life 
School of the Royal Academy, which he attended 
during most of his life. See Autobiography in Art 
Journal (1849) ; and Life by A. Gilchrist (1855). 

E tiule, a term used in music to designate com- 
positions intended either to train or to test the 
player’s technical skill. It is applied equally to 
pieces written for the beginner as to those written 
for the skilled expert, no matter what his instru- 
ment he. 

Etymology (Gr.), the investigation _ of the 
origin or derivation and of the original significa- 
tion of words. It forms a subsidiary part of the 
science of comparative philology, and, though it 
has occupied the attention of the learned and the 
curious in every age, it is only within the 19th 
century that its study has been pursued on really 
scientific principles. Ignorance, or what is still 
more dangerous, half-knowledge, has often sug- 
gested false etymologies, and many more have 
sprung from that excess of confident and self- 
sufficient ingenuity which will not take plain 
words like beef-eater and vxlsh-rabbil for what 
they are. Folk-etymology, properly so called, has 
played an important role in the development of 
languages. The words that the people have known 
from their infancy are for them things, but it is 
quite different with the new terms they meet. 
These arrest their curiosity, and, as they believe 
that every word has its signification, they seek for 
this, guided by resemblances of sound with words 
already known, and consequently reach conclusions 
often hopelessly distorted by false analogies. AVe 
see the same illogical process in the Old Testament 
interpretation of personal names, applied con- 
veniently after the fact ; in the Homeric explana- 
tions of the names of gods and men ; in the quaint 
etymologies so common in medieval writers, and in 
such moderns as Thomas Fuller ; in the vagaries of 
our Celtic topographers ; and even in the pages of 
some modern dictionaries it is possible to find such 
a statement as that the English word news is de- 
rived from a certain conjunction of the points of 
the compass, N. E. AY. and S. These whimsical 
etymologies were laughed at by Dean Swift, whose 
ostler = oat-stcaler, was a stroke of genius, but have 
not yet disappeared ; and, indeed, the modern Eng- 
lishman’s ideas of method in etymology are hardly 
at all beyond the point attained by the gram- 
marians of Alexandria and by Varro among the 
Romans. It was the' birth of philology and the 
study of the languages of the East that made a 
scientific etymology possible. It no longer sought 
the relations of the words of a single language 
exclusively within itself, hut extended its view to 
the whole group of cognate tongues, or, wider still, 
to a whole family, and became a new science under 
the name of Comparative Grammar. Grimm’s Law 
was the first finger-post that pointed out the path ; 
among his greatest successors are Curtius and Pick. 
The Teutonic revival within England in the 19th 
century commenced the history of English upon an 
historical method, from which has grown a really 
scientific English etymology, as seen in the diction- 
aries of Professor Skeat and Dr Murray. No more 
useful chart of warning could be given than the 


former's canons for etymology : 1 Before attempting 
an etymology, ascertain the earliest form and use 
of the word, and observe chronology. If the word 
be of native origin, we should next trace its history 
in cognate languages. If the word be borrowed, we 
must observe geography and the history of events, 
remembering that borrowings are due to actual 
contact.’ See Curtius, Grundziiqcn der Griechischcn 
Etymologic (5th ed. 1879); Fick, Vergleichendes 
Worterbuch der Indo-germanisch.cn Sprachen (3d 
ed. 4 vols. Gott. 1874-76.) ; Karl Andresen, Ucbcr 
Deutsche Volksetymologie ( 1876); and A. S. Palmer’s 
Folk-Etymology (1882). 

Etymologicum Magnum' is the name of a Greek 
lexicon, the oldest or the kind, professing to give 
the roots of the words. It appears to belong to 
the 10th century; the author’s name is unknown. 
The etymologies are mere guesses, sometimes right, 
often wildly absurd ; but the book is valuable, as 
containing many traditions and notices of the mean- 
ings of old and unusual words. There is an edition 
by Schiifer (Leip. 1816); one by Sturz, called 
Ftymologicum Gudianmn (Leip. 1818) ; and another 
by Gaisford (Oxford, 1849). 

Etzel. See Attila. 

Ell, a town in the French department of Seine- 
Inferieure, on the Bresle, 2 miles from its mouth, 
and 21 NE. of Dieppe by rail. It is remarkable 
for its fine 13th-century Gothic church, and for 
the Chateau d’Eu (1578), a low building of red 
brick, with high, tent-sliaped roofs of slate. The 
seat from 996 of the Counts of Eu, a collateral 
branch of the Norman dneal line, after various 
vicissitudes Eu was purchased by Mademoiselle de 
Montpensier in 1675, whose fanciful taste has per- 
petuated itself in the decoration of the chateau; 
eventually, in 1821, it came to Louis-Philippe, who 
expended large sums on the embellishment of the 
chateau and its park, and who here received Queen 
Victoria in 1843. In 1874 Viollet-le-Duc restored 
it for the Comte de Paris. Pop. 4748. - 

Ellboea (ancient Eitboia, Turk. Egripo, Ital. 
Negroponte ), an island of Greece in the jEgean Sea, 
runs parallel to the mainland for 98 miles, its breadth 
varying from 30 miles at its widest part to barely 
4 at its narrowest. Area, 1420 sq. m., or a little 
smaller than Suffolk. About midway along its west 
shore, near Chalcis, the strait ( Euripus ) separating 
Eubcea from the mainland contracts to 120 feet, 
and is spanned by two bridges, resting on a rocky 
islet in the middle. The island, which has its long, 
axis disposed north-west and south-east, is traversed 
longitudinally by a chain of mountains, rising in the 
centre, in Mount Delphi, to an elevation of 5725 
feet. Iron and copper occur in the mountains ; and 
at Carystos, in the south of the island, the marble 
called c ipolino, so largely used in the buildings of 
Rome, is quarried. Hot springs (sulphur) exist in 
the north. Although the east coast is steep and 
rocky, the west side of the island slopes gradually, 
and its pastures support numerous herds of swine, 
sheep, and goats, whilst the arable land produces 
wheat, oil, figs, and wine. Honey also is an import- 
ant article of trade. The declivities of the moun- 
tains are covered with forests. The climate is salu- 
brious. The chief towns are Chalcis (q.v.) on the 
west coast and Carystos (pop. 4119) on the south 
coast. Pop. of the island (1879 ) 81,742, mostly 
Greeks and Albanians. Eubcea was peopled in the 
early historic times chiefly by Thessalian tribes and 
by Ionic Greeks, and afterwards by colonists from 
Athens, who formed a number of independent cities 
or states. Of these the most powerful were the 
rival commercial cities of Chalcis and Eretria ; and 
it is around them and their exploits that the history 
of the island for some centuries mainly concentrates 
itself. After the Persian wars, however, Eubcea 
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was subjugated by the Athenians, under whose 
rule it continued ‘till they, in their turn, were 
subdued by Philip of Macedon. By the Romans it 
was finally united with the province of Acliaia 
under Vespasian. In 1351 it came into the posses- 
sion of the Venetians, and received the name of 
Negropo'nte. In the year 1470 the island was taken 
by the Turks, in whose hands it remained till 1821, 
when the inhabitants rose to vindicate their in- 
dependence at the call of the beautiful Modena 
Maurogenia. Subsequently (1830) it was incor- 
porated in the kingdom of Greece. 

Eucalyptus, a genus of Myrtacere, including 
about 150 species, winch form the preponderant and 
most characteristic vegetation or the Australian 
forest. Their frequently enormous height ( 150-200 
or even 400 feet, higher than the great Californian 
Wellingtonia or Sequoia ; one fuller specimen 
recorded by Wallace must have been near 500 
feet), their entire leathery glaucous leaves, which 
turn vertically with their edges to the sun, and so 
cast no shadow, and their frequently ragged bark 
anti peculiar aromatic odour combine to give a 
uniquely peculiar and unmistakable character. 
Many species are known as gum-trees, from their 
resinous exudations. The Blue Gum Tree of Tas- 
mania (E. globulus ) is best known in Europe from 
its specially high reputation as a hygienic agent 
in damp, unhealthy, and malarious situations, 
and has hence been planted extensively in many 
parts of Italy, &c. Its value has been alternately 
ascribed to the antiseptic action of its camphor-like 
odours, and to its rapid growth ( which sometimes 
even exceeds 10 feet per annum), and the consequent 
drainage of the soil through the enormous transpira- 
tion from the leaf-surfaces. The culture of Euca- 
lyptus has also been introduced with good results 
into Algeria, Mexico, the Cape of Good Hope, &c. 
The Red Gum Tree, or Iron Bark Tree, yields a 
red astringent resin, known as Botany Bay Kino ; 
and E. roousta, the Stringy Bark Tree, has also 
a beautiful red gum. E. vmnnifcm yields a copious 
sweet exudation from its bark and leaves, which 



Eucalyptus Amygdaline. 

comes into commerce as Eucalyptus manna, and 
resembles genuine Dianna (q.v.) in sweetness and 
aperient properties. That of E. chtmosa is also 
gathered by the natives from the ground, on which 
it lies like hoar-frost, and is used as food. E. 
Amytjdtdina is remarkable both for its height and 
its girth. Eucalyptus timber is at first soft and 
easily worked, but soon hardens, and is often of 


great value and durability. The bark of some 
species is useful as a source of tannin; whilst a 
liqueur made of Eucalyptus is drunk in Italy, 
and Eucalyptus honey is said to contain the valu- 
able characteristics of the tree. The seeds were 
first sent from Melbourne to Paris by M. Ramel 
in 1854, and subsequently distributed to other parts 
of Europe. See Sir F. Muller, Eucalyptographica 
(Melbourne, 1881). 

Eucharist. See Lord’s Supper. 

Enchlorine is a very explosive green-coloured 
gas, possessing bleaching properties, and is prepared 
by the action of strong hydrochloric acid on chlorate 
of potash. It is dangerously explosive by heat, 
and its composition is still a matter of discussion. 
It is variously snpposed to contain chloric and 
chlorous acids,' as well as free chlorine and oxygen. 

Euchre, a game at cards, very popular in 
America, but not played until the first quarter 
of the 19tli century. Euchre is played with a 
pack of thirty -two cards ( all cards below a seven 
being rejected). The cards rank as at whist, 
with the exception of the bowers. Knave of the 
trump suit (right bower) is the best tramp; knave 
of the same colour (left bower) is the next best, 
that card belonging to the trump suit. Each 
player receives five cards from the dealer, by 
two or three at a time, the top card being then 
turned up for trumps. When two play, the non- 
dealer either orders up the tramp, and plays his 
hand, or jxtsscs. If lie orders up, the dealer discards 
a card, and substitutes the tramp card for it. If 
he passes, the dealer either takes up the trump (dis- 
carding as before), and the hand is played, or glasses. 
This he signifies by turning down the trump. If 
both pass, the non-dealer may name any other suit 
for trumps (called making it), or may pass again. 
If he passes, the dealer may make it. If either 
makes it, the hand is then played ; if both pass 
again, the hand is thrown up, and the opponent 
deals. If the hand is played, the non-dealer leads ; 
the dealer plays, and must follow suit, if able. The 
highest card wins the trick ; trumps win other suits, 
and the play continues as at whist. A player order- 
ing up, or taking up, or making the trump, and 
winning five tricks (called a march), scores two; 
if he wins three tricks (called the point), he scores 
one. If he fails to make three tricks, he is 
euchred, and his adversary scores two. The game 
is five up. When four play, they cut for partners, 
as at whist. If the first hand passes," the second 
may assist, when his partner (the dealer) takes up 
the tramp, and the hand is played. If a player has 
a very strong hand, he may play alone — i.e. single- 
handed against both adversaries. But he can only 
play alone when he or his partner orders up, or when 
his partner assists, or when he takes up the trump, 
or when he makes the trump. The hands are played 
as at whist, and the scores are as before ; but if a 
lone player wins five tricks, be scores four. Euchre 
is sometimes played by three persons ( cut-throat 
euchre)-, but it is not considered a good game, as 
not only do two players combine against the third, 
but at some points of the score a player may con- 
spire against his partner. The game most in vogue 
among good players is the four-handed. The laws 
of four-handed euchre, revised by a committee of 
the Somerset Club, Boston, Mass., were adopted 
by that club on March 1, 1S88. 

Euclid is known to us almost exclusively from 
those of his works which have survived. Proclus 
in his commentaries on the first book of the 
Elements mentions that Euclid lived in the time of 
Ptolemy I. of Egypt, that he was younger than 
Plato, but older than Archimedes and Eratosthenes. 
Hence 300 b.c. may be taken as an approximate 
date for the middle of his career. He taught in 
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Alexandria, and probably was the founder of its 
illustrious mathematical school. His chief extant 
work is the Elements in thirteen books. Books 
i.-iv. and vi. treat of plane geometry; v. of propor- 
tion in general ; vii.-ix. of the properties of num- 
bers ; x. of incommensurable magnitudes ; xi.-xiii. 
of solid geometry. Besides the Elements, there are 
the Data, a collection of geometrical theorems, and 
the Pluenomena, or appearances of the heavens. 
Regarding the genuineness of the Section of the 
Scale, Introduction to Harmony, Optics, Catoptrics, 
and Divisions of Superficies, commentators are 
divided in opinion, though they lean rather to the 
view that most if not all of these writings are 
spurious. Some other works not now extant are 
attributed to Euclid. The only one of any import- 
ance was the treatise on Porisms. Euclid’s Elements 
has been translated into many languages, and is 
probably better known than any other mathe- 
matical book. With many of its blemishes removed 
and its deficiencies supplied, it is still widely used 
in Britain as a text-book of geometry, though 
attempts have .been made for the last 150 years to 
supersede it. On the Continent it has been almost 
universally given up, as in America ; and after a 
few years, should secondary education come under 
state control, it will probably share the same fate in 
Britain also. Already one united attempt to sup- 
plant Euclid was made by the Association for the 
Improvement of Geometrical Teaching, but their 
syllabus of geometry and corresponding handbook 
have as yet failed to command any wide respect. 
See C. L. Dodgson’s Euclid and his Modern Rivals 
(1879). The first printed edition of Euclid was 
a translation from Arabic into Latin, which 
appeared at Venice in 1482. The first printed 
Greek text was published at Basel in 1533. The 
most recent edition is that of Heiberg in five 
volumes (1883-88). The only edition which con- 
tains all the works attributed to Euclid is that 
by David Gregory, which appeared at Oxford in 
1703. For an account of what the Greeks had 
done in geometry before Euclid’s time, see Allman’s 
Grecll Geometry from Thales to Euclid (1S89). 

Euclid of Megara, a Greek philosopher, who 
has often been confounded with the mathematician 
of the same name. He was one of the chief dis- 
ciples of Socrates, but had previously studied the 
dialectics of the Eleatics ; on one occasion Socrates 
declared that his pupil’s subtle logic might win 
sophists, but never men. After the death of his 
master (399 B.c.), Euclid established a school of his 
own, which received the name of the Megaric School. 
The basis of his system was the Eleatic dogma of a 
one, only, universal existence ; and, blending with 
this the Socratic idea of the predominance of the 
moral element, Euclid held this one real existence 
to be the Good, though it receives various names 
under its special manifestations. 

Eudicmonisin, the doctrine that happiness 
(Gr. cuddimonia) is the chief good. See Ethics. 

Eudiometer. See Gases. 

Eudocia, the name of several Byzantine prin- 
cesses. Of these the most celebrated was the wife 
of Theodosius II. Pulcheria, the emperor’s sister, 
who from her sixteenth year (414) had directed the 
government under the weak-minded emperor, chose 
Atlienais (born 401 ), the beautiful and accomplished 
daughter of an Athenian sophist Leontius, to be 
her brother’s wife. She renounced paganism, took 
the name of Eudocia, and was married to Theodosius 
in 421. Soon afterwards a violent rivalry arose 
between the two sisters-in-law. On the outbreak 
of the Nestorian controversy, Eudocia took the side 
of Nestorius, and Pulcheria, conspiring with Cyril 
of Alexandria, brought about his fall. During the 
last four years of Theodosius, Pulcheria was banished 


from the court, and the doctrines of Eutyches (q.v. ) 
and Dioscuros — the opposite of Nestorianism — were 
victorious at the ‘ Robber Synod ’ of Ephesus (449) 
through the influence of Eudocia. But shortly 
before the emperor’s death (450) Pulcheria regained 
her former influence, while Eudocia fell into dis- 
grace and retired to Jerusalem, where she spent 
the remainder of her life in works of piety and 
charity, and died in 460. Eudocia wrote a panegyric 
on the victories of Theodosius over the Persians, 
paraphrases of Scripture, and a poem on the legend 
of St Cyprian. The Homcro-cento on the Life of 
Christ (consisting of 2343 hexameters made up of 
verses and half- verses culled from Homer), which 
are doubtfully attributed to her, was edited by 
Teucher ( Leip. 1793 ). See E. Gregorovius, Atlienais 
( 18 S 2 ). 

Emloxns of Cnidus, called by Cicero the prince 
of astronomers, flourished about 370 b. c. He studied 
under Plato for some time, and afterwards went to 
Egypt, where he derived much knowledge from the 
priests. He is said to have introduced an astro- 
nomical system of homocentric spheres into Greece, 
and the year of 3651 days, likewise to have dis- 
tinguished true astronomy from astrology. 

Engancan Hills, a range of well-wooded hills, 
with a north and south axis, lying SW. of Padua in 
northern Italy. They owe their origin to eruptions 
of trachyte during the Jurassic period. The highest 
point, Monte Venda, reaches 1749 feet. On their 
Slopes stand several villas, amongst them Petrarch’s 
house at Arquh. 

Eugene, Prince. Francois Engine, commonly 
called Prince Eugene of Savoy, one of the greatest 
generals of his time, was horn at Paris, 18th October 
1663. He was the youngest of the five sons of 
Eugene Maurice of Savoy-Carignan, Count of 
Soissons (grandson of the Duke of Savoy, Charles 
Emmanuel I.), and of Olympia Mancini, a niece of 
Cardinal Mazarin. He was intended for the church, 
but had a strong predilection for the camp, and, after 
bis father’s death (1673), his mother’s banishment 
from court by command of the young king Louis 
XIV., and the latter’s refusal to give him a commis- 
sion, lie indignantly renounced his country, and at 
twenty entered the sendee of the Emperor Leopold 
as a volunteer against the Turks. He early dis- 
played extraordinary courage and tactical talent in 
the Turkish war, especially at the famous siege of 
Vienna in 1683, and rose rapidly in rank. In the 
Coalition War against Louis XIV. in Italy, lie covered 
himself with the glory peculiar both to the soldier 
and the general ; lie became field-marshal in 1693, 
and overwhelmed the Turks, who left 30,000 dead on 
the field, in the fariious battle of Zenta, September 
11, 1697, which put an end to their power m Hun- 
gary. The outbreak in 1701 of the Spanish War of 
Succession recalled him to the command of the 
army of Italy, but though he displayed a strategy 
worthy of Hannibal, inflicted several severe defeats 
upon the French, and even captured the Duke of 
villeroi in Cremona l>y a daring night-attack, lie 
was prevented from effecting anything of import- 
ance by the smallness of his own forces and the 
skilful tactics of the Duke of VendOme, who 
inflicted- upon him a severe defeat at Luzzara 
(loth August 1702). Becoming in 1703 president 
of the council of war, he took the command of the 
imperial army in Germany, and helped Marlborough 
to gain the brilliant victory of Blenheim (13th 
August 1704). Eugene was checked at Cassano 
(August 16, 1705) by Vendome, and twice wounded 
in the field, but after a daring march appeared 
before Turin and crushed the French in a complete 
defeat which closed their career in Italy. He shared 
with Marlborough the glory of the fields of Ouden- 
arde (in 170S) and Malplaquet (in 1709); hut, being 
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crippled in his resources by' the retirement of 
Holland and England from the contest, lie was 
unable to withstand the enemy on the Rhine, and 
his defeat by Villars at Denain (24th July 1712) 
was followed by other disasters, until the peace of 
Rastadt (6th March 1714) put an end to the war. 
On the recommencement of the war (in 1716) against 
the Turks, Eugene with but 64,000 men defeated 
an army of 150,000 men at Peterwardein, took 
Temesvar, and in the year 1717, after a desperate 
battle, carried Belgrade by assault. He had already 
lain for a month before the city contending against 
dysentery and a force six times his own, when he 
determined to stake everything upon a general 
attack. In the bloody struggle Eugene received 
his thirteenth wound. 

After the peace of Passarowitz (21st July 1718), 
he returned covered with glory to Vienna, where, 
during the succeeding years of peace, he laboured 
with unwearied energy 'in the cabinet. When the 
question of the succession to the throne of Poland 
brought on a new war with France, Eugene appeared 
again on the Rhine, but owing to insufficient 
resources and failing vigour he was unable to do 
more than keep the enemy out of Bavaria. After 
the peace, he returned to Vienna, where he died, 
21st April 1736. Prince Eugene was of middling 
stature, his face thin and long ; his eager dark eyes 
alone revealed the vigour of liis nature. His dress 
was plain and simple like his manners ; he had no 
passion but that of glory; no appetite save an in- 
veterate relish for snuff. Although a strict dis- 
ciplinarian and a general who risked his soldiers’ 
lives as freely as his own, he was worshipped by his 
men, and he has gone down to posterity as a hero in 
popular song. As ‘Prinz Eugen, der edle Ritter,’ 
tiis memory is green with thousands who never 
heard of his campaigns. He introduced no new 
tactics in the art of war, and was deficient in the 
guidance and command of masses ; but by his rapid- 
ity of perception and decision, and faculty for turn- 
ing to instant advantage existing circumstances, 
he raised the prestige of the Austrian arms to an 
eminence unequalled before or since his time. He 
successively served under three emperors, of whom 
he was wont to say that in Leopold I. he had a 
father, in Joseph I. a brother, and in Charles VI. a 
master. Campare Dumont, Hisloirc Militaire du 
Prince Engine (with continuation, 1823-29), and 
the monographs of Kausler ( 1838-39 ), Arnetli ( 1858- 
59), Von Sybel (1861), and Col. Malleson (1888). 

Eugenia, 'a genus of Myrtaceous trees and 
shrubs, allied to the myrtle, pimento, and clove. 
See Myrtaceje, Pimento, Clove. 

Eugenie, Empress of the French. See 
Napoleon III. 

Eugcnius, the lrame of four popes, of whom 
the last is tire most important. Gabriele Condol- 
miere was born in 1383 at Venice, and became 
pope as Eugenius IV. in 1431. The great event in 
his career was the schism created in the church by 
the proceedings of the Council of Basel, which liatl 
been convoked bv his predecessor, Martin V., and 
showed a strong desire for ecclesiastical reform and 
a diminution of the papal power. Eugenius was 
compelled to flee from Rome in 1434 by an intrigue 
of the Colonna faction, whereupon he opened a 
new council, which met first at Ferrara, next at 
Florence, and issued a bull of excommunication 
against the bishops assembled at Basel, whom he 
pronounced to be ‘a satanic conclave, which 
was spreading the abomination of desolation into 
the bosom of the church.’ The Council of Basel 
formally deposed him from his pontifical office in 
1439, and elected in his stead Amadeus, Duke of 
Savoy, under the title of Felix V. The conduct of 
France and Germany seemed to warrant this bold 


step, for Charles VII. had introduced into the 
former country the decrees of the Council of Basel, 
with some modifications, through the Pragmatic 
Sanction (1438), and the same thing happened in 
Germany by means of the Deed of Acceptance 
(1439). "At the Council of Ferrara, John Paleologus 
II., emperor of Constantinople, and upwards of 
twenty Greek bishops, presented themselves, and a 
union between the two great divisions of Christen- 
dom — the Greek and Latin Church — was thus for a < 
moment effected in July 1439. In 1444 Eugenius 
was able again to enter Rome, and three years 
later he died, just after signing a treaty of paci- 
fication by which Germany declared against the 
antipope. His pontificate was stormy and un- 
happy, and in his old age he regretted that he ever 
left liis monastery. See Basel ( Council of ). 

EiiguMne Tables (Lat. Tabula Iguvhm), 
the name given to seven bronze tablets, the inscrip- 
tions on which present a comprehensive and very 
remarkable memorial of the Umbrian language. 
They were discovered in 1444 at Gubbio (the ancient 
Iguvimn or Eugubinm), where they are still pre- 
served. The characters on four of the tablets are 
Etruscan, on two Roman, and on one partly Roman 
and partly Etruscan ; the inscriptions run from 
right to left. The language employed, however, 
is in all cases the same, and differs both from 
Etruscan and Latin, but resembles somewhat the 
older forms of the latter and also the Oscan dia- 
lects, so far as we know them. The subjects of 
the inscriptions are directions concerning sacrificial 
usages and forms of prayer, and they seem to have 
been inscribed in the 1st and 2d centuries a.d. 
Philip Bonarota first published them in a complete 
form in Dempster’s Etruria Ecgalis (2 vols. Flor- 
ence, 1723-24). The first really judicious attempt 
at interpretation was that of Lanzi, in his Saggio 
di Lingua Etrusca (3 vols. Rome, 1789), who 
points out the important fact that they related, to 
sacrificial usages, &c. Ottfried Muller, Lassen, 
Grotefend, and Lepsius continued their study ; the 
last gave the most accurate copy of the inscriptions 
in his Inscriptioncs Umlriccc ct Osca: (Leip. 1S41). 
The best and most complete work on the language 
and contents of the tablets is that of Aufreclit and 
Kirchhoff, entitled Die Umbrischcn Sprachdcnk- 
tndler (1849-51). See F. IV. Newman, The Text of 
the Iguvinc Inscriptions, with Latin translation and 
notes (1864); and Breal, Les Tables Eugubincs 
(Paris, 1875-78). 

Eulicinerisin, the name usually applied to the 
historical theory of the origin of mythology fiom 
Euliemerus, a native of Messene and a contem- 
porary of Cassander of Macedonia in the 4th cen- 
tury. In the course of a voyage to the Indian 
Sea he piofessed to have discovered an island 
called Panchaia, in which he found a number 
of inscriptions representing the principal gods of 
Greece as mere earth-born kings and heroes 
deified after death for their superior strength 
or capacity. His book, entitled Ihera Anagraphs , 
is lost, as well as its Latin translation by 
Ennius. It drew upon him the imputation of 
atheism, and its unblushing inventions made his 
name with honest inquirers, such as Strabo, a 
byword for mendacity. Its main theory, however, 
was , adopted by many eminent men", including 
Polybius, as well as by several of the Christian 
assailants of paganism— by Minucius Felix, Lnc- 
tantius, and St Augustine," who found the ground 
ready prepaied for them in their efforts to strip 
Zeus and the other pagan gods of the attributes of 
deity. Later Greek writers carried the theory still 
further, eliminating everything supernatural or 
extravagant, and leaving" only a string of tales 
perfectly credible and commonplace. /Eolus became 
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an ancient mariner with a special knowledge 
of the winds, the Cyclopes a race of savages 
inhabiting Sicily, Atlas a great astronomer, and 
Scylla a fast-sailing pirate, as was also Pegasus, ' 
the winged horse of Belleroplion. Nor has this 
system yet disappeared from some of the current 
handbooks of mythology and history. Jupiter is 
still spoken of as a king of Crete, and Hercules as 
a Greek adventurer of uncommon strength, while 
the wars of Troy hold in the minds of many as re- 
spectable a place as the struggle between Athens and 
Sparta or Ccesar’s campaigns in Gaul. Euliemerism 
was the favourite theory with the soi-disant philo- 
sophical historians of the 18th century in France, 
and the translation of Abbe Banier’s great work, 
The Mythology and Fables of Antiquity, explained 
from History (Lond. 6 vols. 1739), extended it to 
England. To this school belong also writers such 
as Vossius, Bochart, and Huet, who find traces 
not merely of profane but of sacred history in 
Greek mythology. Saturn is identified with Noah ; 
his sons, Zeus, Poseidon, and Hades, with Slrern, 
Ham, and Japhet ; while Vulcan corresponds with 
Tubal Cain, and Pliaethon with Elijah. The 
latest and ablest exponent of sacred euliemerism 
is Mr Gladstone, who sees in Zeus, Hades, and 
Poseidon the dimmed figures of the Christian 
Trinity ; in Apollo, the Jewish Messiah ; and in his 
mother Latona, the woman whose seed should bruise 
the serpent’s head. Herbert Spencer is also an 
euhemerist in his explanation of the origin of 
religion. He bases all the religious emotions on 
primitive ancestor-worship, and explains totemism, 
a condition everywhere present in the savage world, 
as due originally to mere human nicknames, which 
were gradually forgotten, and afterwards came to 
have a sense of mystery connected with them.. 

Eulenspiegel, Till, the prototype of all the 
knavish fools of later time, is said to have been born 
in the village of ICneitlingen, near Schoppenstfidt, 
in Brunswick, about the end of the 13th century. 
His father was called Klaus Eulenspiegel, and his 
mother Anna AVortbeck. He was thrice baptised, 
in the font, in mud, having been dropped from his 
mother’s arms, and finally in hot water, to cleanse 
him from the mud ; he afterwards wandered over 
Europe, and had many comical adventures, and 
played many rough practical jokes and tricks on 
the people whom he met with. His tomb is shown 
at Molln, about four leagues from Liibeck, where 
tradition makes him die about 1350 ; hut the 
inhabitants of Damme, in Belgium, also boast of 
having his bones in their churchyard, and place his 
death in 1301. Many regard Eulenspiegel as an 
altogether imaginary' person, whose name was 
used merely' to father a cy'cle of medieval tricks 
and adventures ; others argue that there were 
two historical individuals of that name, father 
and son, of whom the former died at Damme, and 
the latter at Molln. The stories that circulate in 
Germany' under Eulenspiegel’s name were not col- 
lected, as the book containing them itself informs 
us, till after Eulenspiegel’s death, and without 
doubt were originally' written in the Low German 
tongue ; from Low German they were translated 
into High German by' the Franciscan Thomas 
Murner, and this translation was followed in all the 
old High German editions of the work. At a later 
period it underwent considerable alterations at the 
hands of both Protestants and Catholics, who made 
it a vehicle for the expression of their own likes and 
dislikes. The oldest known edition is that printed 
at Strasburg in 1515, of which but one copy' is 
known to exist — that in the British Museum ( new 
ed. Halle, 1SS5). Another was issued in 1519, a 
new edition of which was edited by Lappenberg 
.(Leip. 1S54). The next impression, that of 1520- 
30, originated at Cologne (not in Lower Saxony), 


and was reproduced by photo-lithography at Berlin 
in 1865. A metrical version, Der Eulenspiegel 
reimenweis, was made by Fischart, and published at 
Frankfurt in 1571. For centuries it has been a 
favourite Volksbuch, not only' in Germany, but in 
many' other countries. Translations of it exist in 
Bohemian, Polish, Italian, English (as a miracle 
play: A nierye Jest of a man that teas called 
Howleglas), Dutch, Danish, French, and Latin. 
Simrock gave , a good restoration in Ein knrzieeilig 
Lcsen von Till Eulenspiegel, nach den dltesten 
Qitellcn (Frankfurt, 1878); such works as Till 
Eulenspiegel, modemes Heldengedicht, by' Bottger 
(Leip. 1850), and Till Eulenspiegel Rcdivivus, cin 
Schelmenlicd, by' J. Wolff (Berlin, 1875), owe to it 
little beyond the name. A version of the story is 
given in Koscoe’s German Novelists. — Eulenspiegel 
is the origin of the French word espiigle ( ‘waggish’). 
Eulenspiegel became in French 1 Ulespiegle,’ which, 
contracted into Espiigle, became a generic name 
for a wag. 

Euler, Leonhard, a distinguished mathema- 
tician, bom 15th April 1707, at Basel, where he 
afterwards studied under John Bernoulli, and was 
the friend of Daniel and Nicholas Bernoulli. At the 
age of nineteen he was second in the contest for a 
prize offered by the Academy' of Paris for the best 
treatise on the masting of ships. His friends the 
Bemoullis had been called to St Petersburg by' 
Catharine I., when she founded the Academy-, and 
in 1727 they induced Euler to settle in that capital, 
where in 1730 he was appointed to the chair of 
Physics, in 1733 of Mathematics. From that time 
lie continued to labour in the field of mathematics 
with an ardour that excited the generous rivalry of 
the Bemoullis. More than half the mathematical 
treatises in the 26 quarto volumes published by' the 
St Petersburg Academy' from 1727 to 1783 are by' 
Euler, and at his death he left more tlran 200 
treatises in MS., which were afterwards published 
by the Academy. The French Academy' of Sciences 
awarded him its prize on several occasions, and in 
1740 his treatise on Tides shared the prize with 
those of Maclaurin and Daniel Bernoulli. In 1741 
he accepted the invitation of Frederick the Great 
to Berlin, and there published a great number of 
valuable papers. In 1766 he returned to St Peters- 
burg, where he died, September IS, 1783. The last 
years of his life were spent in total blindness, amid 
which he still pursued his researches, dictated his 
well-known Introduction to Algebra to his servant, 
and perfected, with some assistance, his theory’ of 
the moon’s motion, constructing new tables, and 
canying in his wonderful memory all the elaborate 
computations involved in his difficult task. After 
his return to St Petersburg, he also prepared his 
Lcttrcs d vile Princcsse d’Allcmagnc (3 vols. 176S- 
72), in which, along with much theory unsoundly 
applied, there is a clear exposition of the most 
important facts in physics. Euler was of an up- 
right, amiable, and religious character, and a man 
of wider general culture than might have been 
looked for in one who pursued his special studies so 
keenly. His proper domain was the abstruser parts 
of pure mathematics, and here his principal works 
include his Theory of Planetary Motion, Introduc- 
tion to the Analysis of Infinities, Institutions of 
the Differential and of the Integral Calculus, and 
Dioptrics, which are all, as well as his Opuscida 
Analytica, in Latin. See Kudio’s Leonhard Euler 
(Basel, 1884) and Die Basclcr Malhcmatiker 
( ib . 18S4). 

Enmc'llides (Gr., ‘the benign’), the euphem- 
istic name for the Erinyes, the Boman Furiw or 
Dine, three fearful winged maidens who dwell in 
the depths of Tartarus, daughters of Earth or of 
Night, represented with serpents twined in their 
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hair, and with hlood dripping from their eyes, whose 
function as early as Homer and Hesiod is to punish 
men both in this world and after death for such 
crimes as perjury, murder, and the violation of 
filial duty and of the rite of hospitality. They 
were regarded also as goddesses of Fate, somewhat 
like the Moiras or Fates, and they had a share in 
the grim providence which led the doomed ones 
into the way of calamity. A part of their function 
was also to hinder man from acquiring too much 
knowledge of. the future. Their number is usually 
three, and their names Alecto,- Megrera, and Tisi- 
phone ; hut sometimes in the poets they appear as 
one, and we find a whole chorus of Erinyes in 
the tragedies of dEschylus. The later poets and 
sculptors represented them in the more pleasing 
form of winged virgins, attired in the garb of 
huntresses, hearing torches in their hands, and 
with a wreath of serpents round their heads. 
Gradually, they came to he considered goddesses 
of the infernal regions, who punished crimes after 
death, but seldom appeared on earth. In Athens 
their worship, which, like that of the other infernal 
deities, was conducted in silence, was held in great 
honour. The sacrifices offered to them were black 
sheep and libations of ncphalia, honey mixed with 
water. The turtle-dove and the narcissus were 
sacred to them. They had a sanctuary in the 
vicinity of the Areopagus, and one at Colonus. 

EllinoIpilS (the ‘sweet singer’), in Greek 
Mythology, the son of Poseidon and Chione, was 
brought up in Ethiopia, whence he went to Thrace. 
Afterwards passing into Attica, at the head of a 
body of Thracians, to assist the Eleusinians in 
their war against Erechtheus, he and his sons were 
slain in battle. He was regarded as the founder of 
the Eleusinian mysteries. 'An illustrious Athenian 
family, the ICumolpidcc, claimed descent from 
Eumolpus, and held the office of priests of Demeter 
in Eleusis. 

Eunomius, the leader of an extreme sect of 
Arians, called after him Eunomians, was bora at 
the village of Dacora, in Cappadocia. He attached 
himself to Aetius, then at Alexandria, and became 
his disciple and associate. Through the influence 
of Endoxius he became Bishop of Cyzicum about 
360, but was compelled in a snort time to resign 
his see, and after this he came forward as the 
leader of a party. His confession of faith, sent to 
Theodosius in 383, was rejected, and Eunomius 
was seized at Chalcedou, and sent first to Moesia, 
then to Cappadocia, where he was still living in 
his native village in 392. According to Philostor- 
gius, he was unhandsome, with white spots (Gr. 
alphoi) on his face, and had a stammering tongue 
in spite of his eloquence. The doctrines of Euno- 
mius and Aetius, which were simply those of Alius 
carried to an extreme, were condemned at the 
second (Ecumenical Council. After his death the 
Eunomians (who were also called Exucontians, 
Hoterousiasts, and Anomcoans) broke completely 
with the orthodox church. Their internal disunion 
quickly put an end to the party. His only extant 
writings are his two apologies and his confession. 
See Aitius ; and Klose, Gcschichtc und Lehrc dcs 
Eunomius (Kiel, 1833). 

Euuucli (Gr. cunouchos, ‘one who has charge 
of a bed;’ eunc, ‘a bed’) is, etymologically, a 
man intrusted with the charge of women’s apart- 
ments in the East ; but the word means always a 
person who has been castrated, in order to serve in 
the harem. The barbarous custom of castrating 
men is usually an accompaniment of polygamy, 
and seems to have been earliest practised in 
Africa ; hut it established itself, along with 
Asiatic vices, in the' Roman empire. At the 
Byzantine court the eunuchs often played an 


important r61e, and became so prominent in affairs 
of state that the word eunuch came practically to 
be the name of a great state-officer, the chamber- 
lain. The Italian word castrato is that usually 
employed for a man who has as a youth suffered 
castration to prevent his voice from breaking. 
Such persons preserve the pure, clear, high timbre 
of the boy’s voice, and add the grown man’s lung 
power ; and in spite of the canonical law and more 
than one papal bull, came to be highly prized in 
Italy for singing in churches, in the opera, and at 
concerts, and till of late were common. In the 
18th century it was estimated that 4000 boys were 
yearly castrated for musical purposes. The cas- 
trati were at one time not unknown in France, Ger- 
many, and England, as connected with the Italian 
opera. Many individuals attained high eminence 
as really great singers. See Castration. 

Euomplialus, a large genus of fossil gastero- 
podous shells, characterised by its depressed .and 
cliscoidal shell, with angled or coronated whorls, 
five-sided mouth, and very large umbilicus. 

Euonyillin is an extract from the bark and 
root-bark of the Euonymus atropurpurcus, the 
Spindle Tree ( q.v. ), or Wahoo, a shrub indigenous 
to the United States. It is a mixture of a number 
of substances which have not yet been thoroughly 
investigated. It lias long been used in America 
as a cholagogtie, tonic and diuretic, but in Britain 
is employed solely for its stimulant action on the 
liver. 

Eupatoria (formerly Koslov), a thriving mari- 
time town of Russia, in the government of Taurida, 
on a bay in the west of the Crimea, 40 miles N1Y. of 
Simferopol. The principal building is the Tartar 
mosque, built in 1552. Eupatoria exports com, 
hides, wool, and salt, and manufactures candles, 
soap, leather, and marine engines. Its harbour is 
shallow, and is sheltered only from the north and 
north-east winds.- Pop. 13,416, consisting of Tar- 
tare, Karaite Jews, Armenians, and Greeks. The 
town was taken from the Tartars Uy the Russians 
in 1783, in September 1854 was occupied and forti- 
fied by a portion of the Anglo-French invading 
army, and in February 1855 was the scene of a 
Turkish defeat of the 
Russians. 

Eiipatoriiun, a ymfe 

large genus of Com- 

positie, allied to 

Coltsfoot (Tussila- 

go) and Butter-bur 

(Petasites). The ■ ]/'■) 

species are mostly 

tropical and temper- I 

ate American, but W/dSiMsr 

E. cannabinum is 

the common Hemp 

Agrimony of river- |\» It 

banks and marshy 

places, formerly re- 1 

puted in domestic : 

medicine. The roots 

of several American 

species are still so 

pcrfolmiitm) and E. 
purpurcum. Their 5? 

astringency gives Hemp Agrimony 

several South Ameri- ( Eupatorium cannabinum ). 
can species a reputa- 
tion in the treatment of wounds and snake-bites ; 
and the Guaco, reckoned of almost universal effi- 
cacy in tropical America, is derived from the allied 
Mikania guaco. The roots of some are used in 
tanning, and others yield a variety of indigo. 
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Eupat'rides, the first class of citizens in ancient 
Athens, corresponding to the Roman optimates, 

‘ the aristocrats or nobles. ’ The second class was 
the geomoroi; the third, the dcmiourgoi. Just as 
did the Roman patricians, the eupatrides retained 
the priestly offices after the establishment of the 
democracy. 

Eupeil, a manufacturing town of Rhenish 
Prussia, in a beautiful valley on the Vedre, close 
to the Belgian frontier, and 12 miles by rail S. 
of Aix-la-Chapelle. It has flourishing woollen 
manufactures, besides dye-works, machine-shops, 
breweries, &c. It owes its prosperity chiefly to 
French refugees, who settled here after the peace 
of Luneville ( 1801 ) ; in 1814 it came from Limburg 
to Prussia. Pop. (1875) 14,895; (1885) 15,441, 
almost all Catholics. 

Euphemism (Gr. cu, ‘well,’ and phcmi, ‘I 
speak 1 ), a figure of rhetoric by which an un- 
pleasant or offensive matter is designated in indi- 
rect and milder terms. Thus, instead of directly 
calling up an unpleasant image hy the word 
died, we may say ‘lie was gathered to his fathers.’ 
The ancient Greeks used a multitude of euphem- 
isms, to avoid words that were thought to be 
ominous of evil, or offensive to the unseen powers. 
They spoke, for example, of the Eumenides, or 
‘benign goddesses,’ instead of the Furies; just as 
the elves and fairies of more modern folklore used 
to be spoken of As ‘good neighbours.’ This instinct 
of politeness in speech, which seeks to hint at an 
unpleasant or an indelicate thing rather than name 
it directly, has had much to do with changing the 
significations of words : thus, ‘ plain ’ has usurped 
the sense of ugly ; ‘fast,’ of dissipated; ‘gallantry,’ 
of licentiousness. It is doubtful whether this 
modern process is completely to the advantage of 
our language, which has already lost much of its 
ancient noble simplicity-, and may lose more from 
a mawkish and prurient nastiness which fondly 
imagines itself the mother of nice ideas. 

Euphonium, a bass Saxhorn (q.v.). — The 
Euphonon was a variation of the Harmonica (q.v.), 
invented by Chladni in 1790. 

Euphorbia, Oil of, or Oil of, Caper Spurge, 
an extremely acrid fixed oil, obtained by expres- 
sion, or by the aid of alcohol or ether, from the 
seeds of the Caper Spurge (Euphorbia lathyris), 
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Caper Spurge (Eiphorbia lathyris ). 

a plant common in' many parts of Europe, and 
naturalised in some places in Britain (see Spurge). 
Oil of euphorbia has much resemblance to croton- 
oil in its properties, although less powerful, and is 


sometimes used as a substitute for it, in doses of 
from three to ‘ ten drops. It is good for use only 
when recently extracted. 

Euphorbiacese, a very extensive order of 
dicotyledons, probably allied to Tiliacete and Mal- 
vaceae, containing upwards of 3500 known species 
— trees, shrubs, and herbaceous plants, of the most 
extraordinarily varied, often even cactus-like habit. 
They abound chiefly in warm countries, and most 
of all in tropical America. The few species found 
in the colder parts of the world are all herbaceous. 
The common Box (if this be indeed truly euphor- 
biaceous) reaches a more northern limit than any 
other shrubby species. The other British species 
are different kinds of Spurge (Euphorbia) and 
Dog’s Mercury { Mercurialis ). The Euphorbiacere 
usually abound in an acrid and poisonous milky 
juice ; although there are species of which the 
juice is bland or becomes so through the applica- 
tion of heat. The conception of Robert Brown, that 
the peculiar ‘ flower ’ in Euphorbia, &c. is really a 
reduced inflorescence, has given rise to much contro- 
versy ( see Flower ). Amongst those most remark- 
able for the acridity of their juice are the Manchi- 
neel ( q.v.) and Exccccaria agallocha, an East Indian 
tree — formerly supposed to yield one of the kinds of 
aloes wood — the smoke from the burning of which 
is extremely dangerous to the eyes, and of which 
the juice sometimes blinds the woodcutter. Many 
of the Euphorbiacere are valued for their medicinal 
properties. Thus, the juice of some of the spurges, 
the roots of others, the bark of different species of 
Croton (Cascarilla Bark, Copalche Bark), &c. are 
used in medicine ; and to plants of this order we 
are indebted for castor-oil, croton-oil, &c. A few 
of the Euphorbiacere yield fragrant balsamic pro- 
ducts (see Croton) ; a few, although their juice is 
poisonous, yield a wholesome starch in considerable 
abundance (see Manioc); a few are cultivated 
and used as pot-herbs, particularly species of 
Plukenetia in the East Indies ; a few yield whole- 
some and agreeable sub-acid fruits, as Cicca dis- 
ticha and C. racemosa in the East Indies ; the seeds 
of some are edible, as those of the Candle-nut 
(q.v.), &c. ; the oil of the seeds is also in some 
cases used for food, like other bland oils, but more 
frequently for burning, as castor-oil, candle-nut 
oil, the oil of Elccococca verrucosa in Japan and 
Mauritius, and the solid oil of Stillingia sebifera, 
which is used in China for making candles, and 
in medical preparations as a substitute for lard. 
Others yield dyestuffs.. The timber of some of the 
Euphorbiacere is valuable — e.g. African Teak (q.v.). 
Many species are cultivated in gardens and hot- 
houses, more frequently for their curious appear- 
ance than for their beauty ; but the large, deep 
crimson bracts of Poinscttia pulchcrnma, a native 
of Madagascar, make it a very attractive plant. 

Elipliorbilllll, an extremely acrid gum-resin, 
obtained from several species of Euphorbia or 
Spurge (q.v.), as E. officinarum and E. antiquorum 
in the north of Africa, Arabia, and the East 
Indies, and E. Canaricnsis in the Canary Islands. 
It is obtained by incisions in the branches, whence 
issues a corrosive milky juice, which dries in the 
sun, and becomes a yellowish-gray, waxy gum-resin. 
The pel-sons who collect it are obliged to defend 
their mouths and nostrils by a cloth, as its particles 
produce incessant sneezing, violent inflammation of 
the nostrils, and a very painful burning sensation 
in the mouth. On account of its excessive acridity 
its use is now almost entirely confined to veterinary 
medicine, although it is still occasionally mixed 
with Burgundy pitch or other substances to make 
rubefacient piasters for chronic affections of the 
joints ; and its powder, mixed with much starch or 
flour, has been employed as an crrhinc in chronic 
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affections of the eyes, ears, or brain. It was 
formerly administered as an emetic and drastic 
purgative, but is dangerously violent in its action. 

Euphrasy. See Eyebright. 

Euphrates (Pci'S. Ufratu, Heb. Plircrt, Syr. 
Ephrat, Arab. Furat ) is the largest river in Western 
Asia, and, with the Tigris, forms the most import- 
ant river-system of that part of the Continent. 
It has its source in the heart of Armenia in 
two branches — the Kara-Su (270 miles) and the 
Murad (300 miles), of which the former rises a few 
miles NE. of Erzerum, and the latter over 130 
miles to the east, near Lake Van — uniting in about 
39’ N. lat. and 39° E. long., close to Keban Maadin 
(2GG4 feet above the sea). From here the united 
stream flows in a general southerly direction, and 
breaks through the Taurus in a succession of 
rapids and cataracts for about 40 miles, emerging 
at Sumeysdt (the ancient Samoscita), and passing 
Bir, at which point it is 100 miles distant from 
the nearest shore of the Mediterranean. Flowing 
south, it separates for a considerable distance 
Mesopotamia from Syria and the deserts of Syrian 
Arabia ; then curving to the south-east, it flows on 
to Kuma, where it is joined by the waters of the 
Tigris ; and the joint river, taking the name of the 
Shat-el-Arab, empties itself by several arms (only 
one of which is navigable by large vessels) into the 
Persian Gulf, 60 miles below Basra, after a course 
of fully 1700 miles. The principal of its few 
tributaries after leaving the mountains are the 
Sajur on the right, and the Balik-su and Khabiir 
on the left bank, besides the Persian river Karim, 
which enters the estuary at Mohammera. The 
chief towns now on its banks are Sumeysat, Bir, 
Ana, Hit, and Hilla, Basra lying really on a creek 
a short distance from the main stream ; the river 
between Ana and Hit is studded with islands, 
many of them inhabited. The Euphrates is more 
or less navigable for light craft as far as Bir (nearly 
1200 miles) ; war-vessels can ascend to the junction 
at Kurna (120 miles), and Turkish government 
steamers make trips annually between Hilla and 
Balis while the river is in flood (April to August). 
In ancient times, when canals and embankments 
regulated the river’s inundations, these exercised 
the same beneficial effect on the country as those 
of the Kile on Egypt ; but barely a hundredth of 
the old system is maintained to-day. Numerous 
remains of ancient cities are still to be traced near 
the banks, such as the famous site of Babylon, and 
the Birs Nimnid (see Babylonia). 

Euphrates Route to India.— Before the Suez 
Canal was constructed there was a difference of 
opinion which of the two ancient trade routes 
to India — that by Suez, or the other by way of 
Scanderoon and down the Euphrates Valley — was 
to be preferred. In 1830 Captain F. E. Chesney, 
It. A., reported to government that the connection of 
the Mediterranean and Red seas by the Suez Canal 
was practicable, in spite of the adverse verdict of 
Bonaparte’s engineers. In 1S31 he enlarged his 
survey by descending the Euphrates, and estab- 
lished the fact that the river was navigable for 
vessels of moderate draught, at least as high up as 
Ana. In a report {On the Navigation of the 
Euphrates, 1833) he maintained that this was 
the shortest possible route to Bombay, with less 
open sea than any other; that the" country it 
would open out was rich in natural products, 
metals, wheat, cotton, silk, madder, &c. ; and that 
there was little opposition to be apprehended from 
the Arab tribes. His conclusions were supported 
by men of influence, such as Sir Stratford Canning, 
Sir R. Gordon, Lords Lansdowne and Ripon ; and 
in 1834 in the House of Commons Lore! Althorp 
brought in a giant of £20,000, for the purposes of 


an expedition to survey the Euphrates route, to 
which the India Board added £5000. - The expedi- 
tion, comprising engineers, sappers and miners, 
and artillerymen, started under Chesney’s command 
in 1835, and after encountering much opposition 
from Ibrahim Pasha, and overcoming the only 
serious natural obstruction on the route, the 140 
miles of rocky, mountainous country between Scan- 
deroon and the Upper Euphrates, they launched 
two iron steamers on the Great River at Birejik, 
and began the descent, in March 1836. The channel 
was found to be difficult, but not impracticable; 
and, though one steamer sank, its loss was due to a 
simoom of unusual violence, and not to the obstacles 
presented by the river-bed or currents. The other 
steamer safely reached the mouth, and the survey 
justified Chesney’s predictions. No further step, 
however, was taken, either by government or by 
private enterprise, until in 1856 a company was 
formed, chiefly by the energy of Sir W. Andrew, 
for the construction of a railway along the route' 
already surveyed. Adapting" himself to the new 
phase of liis scheme, Chesney again went to the 
Levant, obtained a firman from the sultan, and 
with the help of Sir John Macneill laid down a 
practicable route for the railway, by which the 
passage from England to Karachi (Kurrachee), the 
nearest port of India, would be 1000 miles shorter 
than by way of Suez. The immense political import- 
ance of the scheme, by which Hither Asia would 
necessarily be subject to overwhelming British 
influence, was its destruction. Everything seemed 
settled, the concession was granted by the Porte, 
when, in deference, it is said, to the jealousies of 
foreign powers, Palmerston threw over the scheme. 
Another attempt in 1862, with a new company 
under the chairmanship of Lord Stratford de 
Redclifie, ended in a similar collapse, since govern- 
ment refused its countenance. As an alternative 
to the Suez Canal, and as an instrument for open- 
ing up a rich but neglected country, the Euphrates 
Valley route would still be a valuable channel of 
commercial and military communication for the 
British empire. 

See Chesney, Expedition for the Survey of the Mirers 
Euphrates and Tigris (1850); Narratives of the Euphrates 
Expedition (1868); Evidence before Select Commission 
(1872); also Life of General F. II. Chesney (18S5); V. L. 
Cameron, Our Future Highway (2 vols. 1SSS) ; and 
W. F. Ainsworth, The Euphrates Expedition (18SS). 

Euphro'syne (i.e. ‘the joyous one’), one of 
the Graces (q.v.). 

Euphuism, a term used in English literature 
to denote an affected and bombastic style of lan- 
guage, fashionable for a short period at the court of 
Queen Elizabeth and in the literature of the time. 
The word was formed from the title of the book 
which brought the style into vogue, the Evphvcs of 
John Lyly (q.v.). Euphuism is usually taken to 
have been an exaggeration of the prevailing Italian 
taste; butDrLandmann (Dcr Eiqdiuismus, Giessen, 
1881 ) has sought to prove that the peculiarities of 
Lyly’s style are directly to be traced to Antonio 
de Guevara (1490-1545), Spanish court preacher, 
historiographer, bishop, and moralist. His chief 
work was an historical romance, based on the life 
and the meditations of Marcus Aurelius, one Eng- 
lish translation of which by Lord Berners appeared 
in 1531, another by North (as The Dial of Princes) 
in 1558-67. This work, exceedingly popular in the 
last-named translation, has the same characteristics 
of style as Euphuism, which has even been called 
Gncvarism. In Holofemes . in Love’s Labour ’s 
Lost, and in Sir Piercy Shafton in the Monastery, 
Euphuism is caricatured. 

Eu'poda, a section of vegetarian beetles in the 
Tetramerous division. The gorgeous Kangaroo- 
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beetles of tropical Asia and Africa, the Donaeerc 
on water-plants, the species of Crioeeris on lilies, 
asparagus, &c. are examples. Comparatively few 
are British. 

Eurasians is a convenient term for the offspring 
of Europeans and Asiatics, and- is chiefly used in 
India of the children by European fathers of Hindu 
mothers, and their descendants. It occurs in A Few 
Local Sketches, by J. M. (Calcutta, 1S44). — The 
term Eurasian is. also used in geography for facts 
true of Europe and Asia (Eurasia) taken as one 
continent. 

Elire, a department of Normandy, immediately 
south of the department of Seine-Inferieure, 
contains an area of 2290 sq. m. Pop. (1881) 
364,291; (1886) 358,829; the decrease nas gone 
on steadily since 1846 (423,247), small families, 
often limited to one child, prevailing among all 
classes. The surface is generally level ; the highest 
point reaches only 790 feet. The principal river is 
the Seine. The Eure, from which this department 
derives its name, and the Rille, both affluents of 
the Seine, are the only other important rivers ; the 
Eure, which rises in the department of Orne, has a 
course of 141 miles, and is navigable for 54 miles. 
The climate is mild, moist, and foggy. Along the 
Seine the soil is in some parts sandy, stony, and 
barren, but the greater part is very fertile. The 
chief natural products are corn, hemp, flax, 
vegetables, and fruit, particularly apples and 
pears, from which large quantities of cider and 
perry are made. The breeding of cattle, horses, 
and sheep is favoured by extensive meadows and 
pasture-lands. Iron is found in considerable 
quantities. There are extensive iron and copper 
works and pin-manufactories. Cotton goods, cloth, 
linen, paper, and beet-sugar also are manufactured. 
The department is divided into five arrondisse- 
ments— Evreux, Louviers, Les Andelys, Bernay, 
and Pont-Audemer. The capital is Evreux. 

Eure-et-Eoir, a department of Prance, to 
the south of the preceding, with an area of 2260 
sq. m. Pop. ( 1872) 282,622 ; ( 1SS6 ) 283,719. It is 
watered mainly by the Eure in the north, and the 
Loir in the south. It is in general level, the east 
and south being occupied by high and extensive 
flats ; while in the west the scenery is finely varied 
by. wooded hills and vallevs. The soil is fertile, and 
good crops of wheat ancl oats are raised, besides 
considerable quantities of vegetables and fruit ; 
cider is prepared, and some wine. Stock-raising 
also is of importance, and iron and a few other 
minerals are worked. The rivers, though not 
navigable, furnish valuable water-power for the 
numerous mills on their banks ; besides foundries, 
there are manufactoiies of beet-root sugar, cotton, 
wool, silk,- paper, boots, and hats. The department 
is divided into the four arrondissements of Chartres, 
Chftteaudun, Dreux, and Nogent-le-Rotrou, with 
the town of Chartres for capital. 

.Eureka, (1) a port and capital of Humboldt 
county, California, on Humboldt Bay, chiefly 
noteworthy for its mild, equable climate. It has 
several lumber-mills, and exports great quantities 
of redwood lumber from the giant forests around. 
Pop. 2639. — (2) A mining-town, capital of Eureka 
county, Nevada, 90 miles ln r rail S. of the 
Palisades station on the Central Pacific Rail- 
road. Here are silver and lead mines. Pop. 4207. 

Euripides, the latest of the three great Greek 
tragedians, was bom at the time when the Persian 
attack upon the freedom of Greece was being 
repelled in a series of glorious victories ; and this 
fact is expressed in the story that he was born 
4S0 B.C. at Salamis, whither the Athenians had 
fled, and where the Persian fleet was defeated 
in that year. The first half of his life coincided 


with the growth of the Athenian empire, the 
second with its decline. /Esehylus, the first of 
the three tragedians, a man of forty when Euri- 
pides was born, probably had died before Euripides 
produced his first play — at which time Sophocles 
had already been thirteen years before the public, 
and Aristophanes, the comedian, who was to be 
the constant opponent of Euripides, was not yet 
born. Euripides was the son of wealthy parents, 
who probably had made their fortune by trade, for 
Aristophanes (Ach. 478, Ran. 840) banters him on 
the subject with jests which would have been 
pointless had they not cont ained some truth. Tradi- 
tion says that his father intended him to compete 
in the national athletic festivals of Greece ; and 
this may account for Euripides’ pronounced dislike 
of athletes (Frag. 284). He then took to painting, 
but, like Theophile Gautier, abandoned it for 
literature ; and he has indeed the painter’s eye for 
an effective situation. Tradition represents him as 
the friend of Socrates, and the pupil of Prodicus, 
Protagoras, and Anaxagoras ; and he does more 
than once reproduce in his plays Anaxagoras’ 
doctrine of the origin of all things from the wedlock 
of Earth and Air (cf. Frag. 836, S90, 935 ; Ar. Ran. 
892 ). He is said to have been married twice, and to 
have had three sons. Scandal has been busy with 
his wives, but there can be no truth in it, otherwise 
we should have heard of it from Aristophanes ; and 
his reputation as a woman-hater is not confirmed 
by an impartial study of liis plays. How many' 
dramas he wrote we do not know, but the names 
and some fragments of about eighty are known 
to us, and of these eighty we possess eighteen com- 
plete. He won the tragic prize only five times, and 
lie died 406 B.C. at the court of Archelaus, king of 
Macedonia. His habits were those of the scholar 
and the recluse. He was one of the first and the 
few private persons in Greece to possess a library 
(cf. Hipp. 452, 954; Iph. A. 79S; Ale. 962; Frag. 
629; Ar. Ran. 943, 1403). He took no such part in 
public life as did zEschylus and even Sophocles. In 
politics he was a moderate, approving ot democracy' 
(Frag. 628), but not of demagogues (Hcc. 132, 254). 
His views of life on the whole were pessimistic : 
he did not share Aristophanes’ romantic illusions 
as to the past, and the contemplation of the future 
could bring no comfort in an age when the doctrine 
of progress had not as yet been formulated. The 
immoralities of the accepted mythology shocked 
him as well as other thinkers ; but his philosophy 
sufficed neither to shake off the old religion nor to 
reconcile him to it. The names and probable order 
of the surviving plays are : Alccstis, Medea, Hippo - 
lytus, Hecuba, Andromache, Suppliccs, Heraelidte, 
Troades, Helena, Phcenissce, Orestes; the Bacchic 
and Iphigcnia in A whs were put on t he Athenian 
stage only after the author’s death ; and it is un- 
certain to what period belonged the Ion, Hercules 
Furcns, Iphigcnia in Tauris, Elcctra, and Cyclops, 
whilst it is doubtful whether the Rhesus is genuine. 
Whereas the characters in the plays of /Eschylus 
and Sophocles had been heroic in their proportions 
and greater than life, Euripides set to work to be 
human. And in this we have the secret both of his 
success and of his failure : of his failure, because he 
made the mistake of imagining human life to be the 
same thing as everyday life ; of liis success, because 
in his treatment of everydaymotives and emotions he 
was, ‘with his droppings of warm tears,’ the ‘most 
tragic of the poets. His skill as a playwright is 
of the highest order ; he can construct plots which 
are exciting beyond anything attempted by his 
predecessors, and he has an unerring instinct for a 
‘situation.’ But he has all the unscrupulousness 
of the practical playwright : in liis consuming desire 
to get on to the situation as rapidly as possible, 
and to bring the curtain down sharp on it, he 
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substitutes a bald prologue for a proper exposition, 
and, instead of working out the denouement, makes 
a Bens cx mack in A cut the knot of the situation. 
For the sake of the same all-important considera- 
tion he will sacrifice consistency m character-draw- 
ing, and transgress all the bounds of artistic self- 
restraint. His popularity increased, indeed we 
might almost say began, after his death ; his plays 
were ‘ revived ’ on the stage more frequently than 
those of /Escliylus or Sophocles ; they fill a much 
larger place in the mind of Aristotle, as appears 
from his Poetics, than those of the other two 
tragedians ; and the number of his plays that have 
survived is greater than both theirs put together. 
Nor can we ascribe this wholly to a decline in taste, 
when we remember that Euripides was a favourite 
with Theocritus, Virgil, Ovid, Horace, Milton, and 
Browning. The oldest MSS. known to us go back 
only to the 12th century, and are very corrupt. 
The editio princcps (Florence, 1496) contains only 
four plays; the Aldine (1503), eighteen. The 
critics who have done most for the text are Por- 
son (1797), Elmsley (1813), G. Hermann (1838), 
C. Badharn (1851). The most convenient text is 
that of A. Nauck (Leip. 18S5). 

Euri'pus. See Chalcis, Eubcea. 

Eliroc'Iyrioil, in the A.V., following the 
ordinary Greek text, was the tempestuous wind by 
which St Paul’s ship was wrecked (Acts, xxvii. 14). 
The revised translation, taking the Greek reading 
curalclyon, has Eurctmiilo, ‘a north-easter.’ This 
is sometimes identified with the Bora (q.v.). 

Euro'pa, the daughter of the Phoenician king 
Agenor, whom Zeus, in the form of a bull, bore off 
to Crete, where she became the mother of Minos, 
Rhadamanthus, and Sarpedon. 

Europe. Europe is historically and politically 
by far the most important of the five great divisions 
of the world. It is, however, next to Australasia, 
the smallest in area, though, in proportion to its size, 
the most densely peopled. Geographers are agreed 
that, apart from its history and significance for the 
history of civilisation, it should be regarded rather 
as_ a peninsula of Asia, or as a portion of the great 
joint Eurasian continent ; in regard to physical 
geography, fauna, and flora, it is difficult to draw 
a sharp line between Europe and Asia. On three 
sides_ Europe is bounded by sea — north by the 
Arctic Ocean, west by the Atlantic, south by tire 
Mediterranean, Sea of Marmora, and Black Sea. 
But on the east the Urals, Ural Biver, and Cas- 
pian, though commonly assumed as the boundary 
towards Asia, do not mark a precise limit in respect 
of climate, flora, fauna, or physical conditions 
generally (see this discussed at Asia) ; and actually 
the governments of Perm and Orenburg in Russia 
in Europe extend far beyond the Urals. Between 
the Caspian and the Black Sea, the ridge of the Cau- 
casus seems a convenient dividing line between 
Europe and Asia, but the Manytch depression is 
really, from the geographical point of view, a more 
correct boundary ; physically the whole lieutenancy 
of the Caucasus is part of Asia (q.v.). It is more 
curious that North Africa and South Europe are 
very closely related in many respects, geological and 
biological. It has even been said that the moun- 
tains of Auvergne divide northern France more 
sharply from Provence than the Mediterranean 
does southern Provence from Morocco and Algiers. 
But in current usage Europe is bounded on three 
sides by sea, and elsewhere by the Kara River, the 
Ural Mountains, Ural River, Caspian, and the 
Caucasus. 

Various etymologies have been proposed for the 
name Europe. The old mythological one was that 
it was named from Europa (q.v.)— why, was not 
very clear. Another was that it came from Eurus, 


the south-east wind. A third, given by Hermann, 
notes tliat the name is first applied, not to the whole 
continent, but (in the Homeric Hymn to Apollo) to 
the mainland of Thrace, as distinguished from the 
Peloponnesus and the Greek islands, and suggests 
that Europe therefore means Broad Land {cunts 
dps, ‘ broad face ’ ). Of late the tendency is to 
assume that the name was first given by Phccnician 
traders, and is from the word Ercbh, ‘ darkness ’ — 
i.e. the land of sunset, of the west. The area to 
which the name of Europe was applied grew with 
the extension of Greek geographical knowledge. 

Europe has a total length from Cape St Vincent 
on the south-west to the mouth of the Kara River 
on the north-east of 3400 miles ; and from North 
Cape in Norway to Cape Matapan, the southern- 
most point of Greece, a total breadth of 2400 
miles. The continent of Europe, irrespective of 
islands, lies within 36° 20' — 71°.10’ N. lat., and 9° 
30' W. — 66° 30' E. long. Its area is estimated 
at 3,800,000 sq. m., being about a third of that of- 
Africa, a fourth of that of America, and a fifth of 
tliat of Asia. It does not greatly exceed the total 
area of the United States. Its indented coast-line 
is more extensive in proportion to its size than tliat 
of any other great natural division of the globe, 
and is estimated to measure little less than 50,000 
miles. This is caused by its great irregularity, 
and the number of deep inlets and gulfs which 
penetrate its surface. It has a population of 
nearly 330,000,000, which gives an average of 
nearly S7 for every square mile. 

The body of the European continent divides itself 
naturally into two great portions — the great plain 
in the north-east, and the highlands from near the 
centre towards the south-west, the mountainous 
peninsula of Scandinavia lying apart from either. 
(See the accompanying physical map of Europe.) 
The plain occupies about two-thirds (2,500,000 sq. 
m. ) of the entire extent of the continent. It reaches 
from the eastern boundary of Europe, north to the 
shores of the Arctic Ocean, south to the Caucasus 
and the Black Sea, and westward over the whole 
extent of the continent; gradually, however, be- 
coming narrower towards the west. In shape 
this plain resembles a triangle ; its base rests on t he 
eastern boundary, and it may be said to reach its 
apex on the shores of Holland. It separates the 
two mountain-systems of Europe — the Scandi- 
navian system (highest summit 7566 feet) on the 
north, and on the south the system of southern 
Europe. The mass of the Alps, covering an area of 
nearly 100,000 sq. m., forms the centre of the moun- 
tain-system of southern and western Europe, and 
stretches down on four sides towards France, Ger- 
many, Hungary, and Italy ; the highest summit 
being 15,732 feet. The other chief mountain- 
masses are the Carpathians (8343 feet) the Bal- 
kans (9750), the Apennines (9574), the Pyrenees 
(11,170), and the Sierra Nevada (11,660), and in 
Sicily, Etna (10,850). The highest inhabited spot 
in Europe is, since 1SS2, the observatory on Etna 
(9075 feet), nearly 1000 feet higher than the hospice 
of the Great St Bernard. See Alps, Apennines, 
Balkan, Carpathians, Pyrenees, &c. 

Europe is surrounded by water on three sides. 
The V lute Sea comes in from the Arctic Ocean ; 
the German Ocean and the Mediterranean from the 
Atlantic. The most important peninsulas are in 
the north Scandinavia, and in the south the 
Crimea, Turkey and Greece, Italy, and Spain. 
With the exception of Iceland, the* islands cluster 
closely round the mainland, the chief being Great 
Britain and Ireland, Iceland, Nova Zcmbia, Sar- 
dinia, Corsica, and Crete (Candia). The lakes- of 
Europe are small as compared with those of Africa 
or America, the largest being Ladoga and Onega in 
Russia, and Wener in Sweden. The Volga ( 1977 
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miles), the Danube (1740), the Ural (1450), the 
Don (1125), the Kama (1055), the Petcliova (975), 
and the Rhine (765) are the largest rivers of 
Europe. 

The details of the geography of Europe are given 
under the names of its several political divisions, 
and of its lakes, rivers, and mountains. 

Geology . — The oldest rocks of Europe — viz. the 
Arcluean and Palaeozoic — occupy the most con- 
tinuous area in the northern part of the continent. ‘ 
Thus, they extend over all the Scandinavian 
peninsula, Finland, and a considerable portion of 
northern Russia. In western Europe they are 
likewise well developed, as in the British Islands, 
which (if we except the midlands, and the eastern 
and south-eastern parts of England) may be said to 
be mainly composed of Archaean and Palaeozoic 
rocks. Similar rocks cover extensive areas in 
Brittany, in central Prance, and in the Iberian 
peninsula. In central Europe they occur for the 
most part in sporadic areas of limited extent, which 
upon a geological map look like islands surrounded 
by younger strata than themselves. One of the 
largest of those areas is that which stretches from 
the north of France through the Ardennes and 
southern Belgium into Rhenish Prussia, West- 
phalia, and Nassau. Another considerable tract 
occupies most of Bohemia, and smaller areas are 
met with in most of the mountain-ranges of Ger- 
many and Austria-Hungary. Arcluean and Pale- 
ozoic rocks likewise appear to form the nuclei of 
the Pyrenees, the Alps, and the Caucasus, while 
the- Ural range is exclusively composed of such 
rocks. In the maritime regions of the Mediter- 
ranean, crystalline schists and Paleozoic strata are 
sparingly met with, as in southern and eastern 
Spain, in Sardinia, and Corsica. Considerable 
tracts of schistose rocks, however, extend through 
Turkey, and appear in many of the islands of the 
TEgean Sea, as well as in southern Greece, southern 
Italy, &c. Having mentioned the main areas at 
which these oldest rocks appear at the surface, it is 
not necessary to refer to the distribution of the 
Mesozoic and Cainozoic' strata, save in the most 
.general terms. They are confined chiefly to the 
low grounds of the continent, although now and 
again, as in the Pyrenees, the Alps, and the 
Caucasus, they rise to great elevations. It may 
be added also that they enter into the composition 
of not a few other hilly regions, such as the Car- 
pathians, the Apennines, the high grounds of Herze- 
govina, Albania, &c. Accumulations of Pleistocene 
and Recent age are met with alike in mountainous 
and lowland regions. They are developed most 
continuously in the low grounds of central Europe 
— extending from the borders of the North Sea 
across Germany far into Russia. They likewise 
form enormous tracts of flat land bordering on the 
Black Sea, the Sea of Azov, and the Caspian. The 
alluvial lands through which the great rivers of 
Europe flow belong to the same division of geo- 
logical time, while the glacial deposits which form 
the under-soils throughout a large part of northern 
Europe, and which reappear in the mountain-valleys 
of more southern regions, are all likewise included 
amongst Pleistocene and Recent accumulations. 

Geologists are not yet agreed as to the origin of 
the Arcluean rocks, and it is altogether premature, 
therefore, to speculate upon the physical conditions 
of Europe at the period of their formation. All we 
know for certain is that the earliest land-surfaces, 
of the former existence of which no doubt can be 
entertained, were composed of Arcluean rocks. 

Leaving the Archa'an, we find that the next 
oldest strata are those which were accumulated 
during the Cambrian period, to which succeeded 
the Silurian, the Devonian and Old Red Sandstone, 
the Carboniferous, and the Permian periods— all 


represented by great thicknesses of strata, which 
overspread wide regions. 

Now, at the beginning of the Cambrian period, 
we have evidence to show that the primeval ridge 
which was subsequently to become the continent of 
Europe was still largely under water, the dry land 
being massed chiefly in the north. At that distant 
date a broad land-surface extended from the Outer 
Hebrides north-eastwards through Scandinavia, 
Finland, and northern Russia. How much farther 
north and north-west of the present limits of Europe 
that ancient land may have spread we cannot tell, 
but it probably occupied wide regions which are 
now submerged in the shallow waters of the Arctic 
Ocean. In the north of Scotland a large inland sea 
or lake existed in Cambrian times, and there is 
some evidence to suggest that similar lacustrine 
conditions may have obtained in the Welsh area at 
the beginning of the period. South of the northern 
land lay a shallow sea covering all middle and 
southern Europe. That sea, however, was dotted 
here and there with a few islands of Arcluean 
rocks, occupying the site of what are now some of 
the hills of middle Germany, such as the Riesenge- 
birge, the Erzgebirge, the Fichtelgebirge, &c., and 
possibly some of the Arcluean districts of France 
and the Iberian peninsula. 

The succeeding period was one of eminently 
marine conditions, the wide distribution of Silurian 
strata showing that, during the accumulation of 
these, enormous tracts of the present continent of 
Europe were overflowed by the sea. None of these 
deposits, however, is of truly oceanic origin. They 
appear for the most part to have been laid down 
in shallow seas, which here and there may have 
been moderately deep. During the formation of 
the Lower Silurian the whole of the British area, 
with the exception perhaps of some of the Arcluean 
tracts of the north-west, seems to have been under 
water. The submergence had commenced in Cam- 
brian times, and was continued up to the close of 
the Lower Silurian period. During this long-con- 
tinued period of submergence volcanic activity 
manifested itself at various points — Great Britain 
and Ireland being represented at that time by 
groups of volcanic islands, scattered over the 
site of what is now Wales, and, extending west- 
ward into the Irish region, and northward into 
the districts of Cumbenand and south Ayrshire. 
Towards the close of the Lower Silurian period 
considerable earth-movements took place, which 
had the effect of increasing the amount of dry land, 
the most continuous mass or masses of which still 
occupied the northern and north-western part of 
the continent. In the beginning of Upper Silurian 
times a broad sea covered the major portion of 
middle and probably all southern Europe. Numer- 
ous islands, however, would seem to have existed 
in such regions as Wales, the various tracts of 
older Palaeozoic and Archaean rocks of south Ger- 
many, &c. Many of these islands were partially, 
and some entirely, submerged before the close of 
Silurian times. 

The next great period — that, namely, which 
witnessed the accumulation of the Devonian and 
Old Red Sandstone strata — was in- some respects 
strongly contrasted to the preceding period. The 
Silurian rocks, as already mentioned, are eminently 
marine. The Old Red Sandstones, on the other 
hand, appear to have been accumulated chiefly 
in great lakes or inland seas, and they betoken 
therefore the former existence of extensive lands, 
while the contemporaneous Devonian strata are of 
marine origin. Towards the close of the Upper 
Silurian period, then, we know that considerable 
upheavals ensued in western and north-western 
Europe, and wide stretches of the Silurian sea- 
bottom were converted into dry land. The geo- 
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graphical distribution of the Devonian in Europe, 
and the relation of that system to the Silurian, 
show that the Devonian sea did not cover so broad 
an expanse as that of the Upper Silurian. The sea 
had shallowed, and the area of dry land had in- 
creased, when the Devonian strata began to accumu- 
late. In trying to realise the conditions that 
obtained during tire formation of the Devonian 
and Old lied Sandstone, we may picture to our- 
selves a time when the Atlantic extended eastwards 
over the south of England and the north-east of 
France, and occupied the major portion of central 
Europe,- sweeping north-east into Russia, and how 
much farther we cannot tell. North of that sea 
stretched a wide land-surface, in the hollows of 
which lay great lakes or inland seas, which seem 
now and again to have had communication with 
the open ocean. It was in these lakes that the 
Old Red Sandstone was accumulated, while the 
Devonian or marine rocks were formed in the wide 
waters lying to the south. Submarine volcanoes 
were active at that time in Germany ; and similarly 
in Scotland numerous volcanoes existed, such as 
those of the Sidlaw Hills and the Cheviots. 

Tiie Carboniferous system contains the record of 
a long and complex series of geographical changes, 
but the chief points of importance in the present 
rapid review may he very briefly summed up. In 
the earlier part of the period marine conditions 
prevailed. Thus, we find evidence to show that 
the sea extended farther north than it did during 
the preceding Devonian period. During the forma- 
tion of the mountain-limestone, a deep sea covered 
the major portion of Ireland and England, but 
shallowed off as it entered' the Scottish area. A 
few rocky islets were all that represented Ireland 
and England at that time. Passing eastwards, the 
Carboniferous sea appears to have covered the low 

S ounds of middle Europe and enormous tracts in 
ussia. The deepest part of the sea lay over 
the Anglo-IIibernian and Franco-Belgian areas ; 
towards the east it became shallower. Probably 
the same sea swept over all southern Europe, but 
many islands may have diversified its surface, as in 
Brittany and central France, in Spain and Portugal, 
and in the various areas of older Palreozoic and 
Archfean rocks in central and south-east Europe. 
In the later stages of the Carboniferous period, the 
limits of the sea were much circumscribed, and 
wide continental conditions supervened. Enormous 
marshes, jungles, and forests now overspread the 
newly -formed lands. Another feature of the Car- 
boniferous was .the great number of volcanoes — 
submarine and subaerial — which were particularly 
abundant in Scotland, especially during the earlier 
stages of the period. 

The rocks of the Permian period seem to have 
been deposited chiefly in closed basins. When,, 
owing to the movement of elevation or upheaval 
which took place in late Carboniferous times, the 
carboniferous limestone sea had been drained 
away from extensive areas in central Europe, wide 
stretches of sea still covered certain considerable 
tracts. These, however, as time went on, were 
eventually cut off from the main ocean and con- 
verted into great salt lakes. Such inland seas 
overspread much of the low-lying tracts of Britain 
and middle Germany, and they also extended over 
a broad space in the north-east of Russia. It was 
in these seas that the Permian strata were accumu- 
lated. The period, it may be added, was marked 
by the reappearance of volcanic action in Scotland 
and Germany. 

So far, then, as our present knowledge goes, 
that part of the European continent which was the 
earliest to be evolved lay towards the north-west 
and north. All through the Palreozoic era a land- 
surface would seem to have endured in that direc- 


tion — a land-surface from the denudation or wear- 
ing down of which the marine sedimentary forma- 
tions of the bordering regions were derived. But, 
when we reflect on the great thickness and hori- 
zontal extent of those sediments, we can hardly 
doubt that the primeval land must have had a 
much wider range towards the north and north- 
west than is the case with modern Europe. . The 
lands from which the older Palreozoic marine sedi- 
ments of the British Islands and Scandinavia were 
obtained must, for the most part, be now sub- 
merged. In later Palreozoic times land began to 
extend in the Spanish peninsula, northern France, 
and middle Europe, the denudation of which 
doubtless furnished materials for the elaboration 
of the contemporaneous strata of those regions. 
Southern Europe is so largely composed of Meso- 
zoic and Cainozoic rocks that we can say very 
little as to the condition of that area in Palreozoic 
times, but the probabilities are tkat.it continued 
for the most part under marine conditions. In few 
words, then, we may' conclude, that, while after 
Archrean times dry land prevailed in the north 
and north-west, marine conditions predominated 
farther south. Ever and anon, however, the sea 
vanished from wide regions in central Europe, and 
was replaced by terrestrial and lacustrine con- 
ditions. Further, as none of the Palreozoic marine 
strata indicates a deep ocean, but all consist for 
the most part of accumulations formed at moder- 
ate depths, it follows that there must have been 
general subsidence of our area to allow of their 
successive deposition — a subsidence, however, 
which was frequently interrupted by long pauses, 
and sometimes by movements in the opposite 
direction. 

The first period of the Mesozoic era — viz. the 
Triassic — was characterised by much the same 
kind of conditions as obtained towards the close 
of Palreozoic times. A large inland sea then 
covered a considerable portion of England, and 
seems to have extended north into the south of 
Scotland, and across the area of the Irish Sea into 
the north-east of Ireland. Another inland sea 
extended westward from the Thuringerwald across 
the Vosges into France, and stretched northwards 
fi-om the confines of Switzerland over what are 
now the low grounds of Holland and northern 
Germany. In this ancient sea the Harz Moun- 
tains formed a rocky island. While terrestrial 
and lacustrine conditions thus obtained in central 
and northern Europe, an open sea existed in the 
more southerly regions of the continent. Towards 
the close of the period submergence ensued in the 
English and German areas, and the salt lakes 
became connected with the open sea. 

During the Jurassic period the regions now occu- 
pied in Britain and Ireland by the older rocks 
appear to have been chiefly dry land. Scotland 
and Ireland, for the most part, stood above the 
sea-level, while nearly all England was under 
water — the hills of Cumberland and Westmor- 
land, the Pennine chain, Wales, the heights of 
Devon and Cornwall, and a ridge of Palreozoic 
rocks .which underlies London being the chief 
lands in south Britain. The same sea overflowed 
an extensive portion of what is now the continent. 
The older rocks in the north-west and north-east 
of France, and the central plateau of the same 
country, formed dry land ; all the rest of that 
country was submerged. In like manner the sea 
covered much of eastern Spain. In middle Europe 
it overflowed nearly all the low grounds of north 
Germany, and extended far east into the heart of 
Russia. It occupied the site of the Jura Moun- 
tains, and passed eastward into Bohemia, while 
on the south side of the Alps it spread over a 
large part of Italy, extending eastwards so as to 
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submerge a broad area in Austria-Hungary and 
the Balkan peninsula. Thus the northern lati- 
tudes of Europe continued to be the site of the 
chief land-masses, rvliat are now the central and 
southern portions of the continent being a great 
archipelago with ' numerous islands, large and 
small. 

The Jurassic rocks, attaining as they do a thick- 
ness of several thousand feet, point to very con- 
siderable subsidence. The movement, however, 
was not continuous, but ever and anon was inter- 
rupted by pauses. Taken as a whole, the strata 
appear to have accumulated in a comparatively 
shallow sea, which, however, was sufficiently deep 
in places to allow of the growth, in clear water, 
of coral reefs. 

Towards the close of the Jurassic period a move- 
ment of elevation ensued, which caused the sea to 
retreat from wide areas, and thus, when the Cre- 
taceous period began, the British region was chiefly- 
dry land. Middle Europe would seem also to have 
participated in this upward movement. Eventu- 
ally, however, subsidence again ensued. Most of 
what are now the low grounds of Britain were 
submerged, the sea stretching eastwards over a 
vast region in middle Europe, as far as the slopes 
of the Urals. The deepest part of this sea, how- 
ever, was in the west, and lay over England and 
northern Erance. Farther east, in what are now 
Saxony and ' Bohemia, the waters were shallow, 
and gradually became silted up. In the Mediter- 
ranean basin a wide open sea existed, covering 
large sections of eastern Spain arid southern 
France, overflowing the site of the Jura Moun- 
tains, drowning most of the Alpine lands, the 
Italian peninsula, the eastern borders of the 
Adriatic, and Greece. In short, there are good 
grounds for believing that the Cretaceous Mediter- 
ranean was not only much broader than the present 
sea, but that it extended into Asia, overwhelming 
vast reffions there, and communicated with the 
Indian Ocean. 

Summing up what we know of the principal 
geographical changes that took place during the 
Mesozoic era, we are impressed with the fact .that, 
all through those changes, a wide land-surface 
persisted in the north and north-west of the Euro- 
pean area, just as was the case in Palreozoic times. 
The highest grounds were the Urals and the up- 
lands of Scandinavia and Britain. In middle 
Europe the Pyrenees and the Alps were as yet 
inconsiderable heights, the loftiest lands being 
those of the Harz, the Riesengebirge, and other 
regions of Palieozoic and Archaean rocks. The 
lower parts of England and the great plains of 
central Europe were sometimes submerged in the 
waters of a more or less continuous sea; but 
ever and anon elevation ensued, and the sea was 
divided, as it were, into a series of great lakes. 
In the south of Europe a Mediterranean sea would 
appear to have endured all through the Mesozoic 
era — a Mediterranean of considerably greater 
extent, however, than the present. Thus we see 
that the main features or our continent were 
already clearly outlined before the close of the 
Cretaceous period. The continental area then, as 
now, consisted of a wide belt of high ground in 
the north, extending roughly from south-west to 
north-east ; south of this, a vast stretch of low 
grounds, sweeping from west to east up to the 
foot of the Urals, and bounded on the south by an 
irregular zone of land having approximately 7 the 
same trend ; still farther south, the maritime 
tracts of the Mediterranean basin. During periods 
of depression the low grounds of central Europe 
were invaded by 7 the sea, the irregular zone of land 
lying immediately to the south was partially sub- 
merged, and so converted into groups of islands, 


and the Mediterranean at the same time extended 
north over many regions which are now dry land. 
It is in these two low-lying tracts, therefore, and 
the country immediately adjoining them, that the 
Mesozoic strata of Europe are chiefly developed. 

A general movement of upheaval supervened at 
the dose of the Cretaceous period, and the sea 
which, during that period, overflowed so much of 
middle Europe had largely disappeared before the 
beginning of Eocene times. The southern portions 
of the continent, however, were still mostly 7 under 
water, while great bays and arms of the sea ex- 
tended northwards now and again into central 
Europe. On to the close of the Miocene period, 
indeed, southern and south-eastern Europe con- 
sisted of a series of irregular straggling islands and 
peninsulas washed by the waters of a genial sea. 
Towards the close of early Cainozoic times, the 
Alps, which had hitherto been of small importance, 
were greatly upheaved, as were also the Pyrenees 
and the Carpathians. The floor of the Eocene sea 
in the Alpine region was ridged up for many 
thousands of feet, its deposits being folded, twisted, 
inverted, and metamorphosed. Another great ele- 
vation of the same area was effected after the 
Miocene period, the accumulations of that period 
now forming considerable mountains along the 
northern flanks of the Alpine chain. Notwith- 
standing these gigantic elevations in south-central 
Europe — perhaps in consequence of them — the 
low-lying tracts of what is now southern Europe 
continued to be largely submerged, and even the 
middle regions of the continent were now and 
again occupied by 7 broad lakes which sometimes 
communicated with the sea. In Miocene times, 
for example, an arm of the Mediterranean ex- 
tended up the Rhone valley, and stretched across 
the north of Switzerland to the basin of the 
Danube. After the elevation of the Miocene 
strata, these inland stretches of sea disappeared, 
but the Mediterranean still overflowed wider 
areas in southern Europe than it does in our day 7 . 
Eventually 7 , however, in late Pliocene times, the 
bed of that sea experienced considerable elevation, 
newer Pliocene strata occurring in Sicily 7 up to a 
height of 3000 feet at least. It was probably at 
or about that period that the Black Sea and the 
Sea of Azov retreated from the wide low grounds 
of southern Russia, and that the inland seas and 
lakes of Austria-Hungary finally vanished. 

The Cainozoic era is distinguished in Europe for 
its volcanic phenomena. The grandest eruptions 
were those of Oligocene times. To that date be- 
long the basalts of Antrim, Mull, Skye, the Faroe 
Islands, and the older series of volcanic rocks in 
Iceland. These basalts speak to us of prodigious 
fissure eruptions, when molten rock welled up 
along the lines of great cracks in the earth’s crust, 
flooding wide regions, and building up enormous 
plateaus, of which we now behold the merest frag- 
ments. The ancient volcanoes of central France, 
those of the Eifel country 7 and many 7 other places 
in Germany 7 , and the volcanic rocks of Hungary 
are all of Cainozoic age ; while, in the south of 
Europe, Etna, Vesuvius, and other Italian vol- 
canoes date their origin to the later stages of the 
same great era. 

Thus before the beginning of Pleistocene times 
all . the main features of Europe had come into 
existence. Since the close of the Pliocene period 
there have been many 7 great revolutions of climate ; 
several very 7 considerable oscillations of the sea- 
level have taken place, and the land has been 
subjected to powerful and long-continued erosion. 
But the greater contours of the surface which 
began to appear in Palreozoic times, and which in 
Mesozoic times were more strongly pronounced, 
had been fully 7 evolved by the close of the Pliocene 
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period. The most remarkable geographical changes 
■which have taken place since then have been suc- 
cessive elevations and depressions, in consequence 
of which the area of the continent has been alter- 
nately increased and diminished. At a time well 
within the human period the British Islands hare 
been united to themselves and the continent, and 
the dry land has extended north-west and north, 
so as to include Spitzbergen, the Faroe Islands, 
and perhaps Iceland. On the other hand, the 
British Islands have been within a recent period 
largely submerged. 

The general conclusion, then, to which we are 
led by a review of the greater geographical changes 
through which the European continent has passed 
is simply this — that the substructure upon which 
all the sedimentary strata repose is of primeval 
antiquity. The dry lands are built up of rocks 
which have been accumulated over the surface of 
a great wrinkle of the earth’s crust. There have 
been endless movements of elevation and depres- 
sion, causing minor deformations, as it were, of 
that wrinkle, and inducing constant changes in 
the distribution of land and water; but no part 
of the continental ridge has ever been depressed to 
an abysmal depth. Tlie ridge has endured through 
all geological time. We can see also that the 
land has been evolved according to a definite plan. 
Certain marked features begin to appear very early 
in Palffiozoic times, and become more and more 
pronounced as the ages roll on. All the countless 
oscillations of level, all the myriad changes in the 
distribution of land and water, all the earthquake 
disturbances and volcanic eruptions — in a word, all 
the complex mutations to which the geological 
record bears witness — have had for their end the 


completion of one grand design, 
Climate , Flora, and Fata 


Fauna . — In respect of 


climate, by far the greater portion of the area of 
Europe belongs to the northern section of the tem- 
perate zone, though parts of Norway, Sweden, and 
Russia lie within the Arctic Circle. The southern 
parts of Spain, Sicily, and Greece are some twelve 
degrees from the northern tropic. See Rainfall, 
Terrestrial Temperature. 

The natural history of Europe very much agrees 
with that of the corresponding latitudes of Asia. 
The natural history of the European countries on 
the Mediterranean Sea is very similar to that of 
Asia Minor and of North Africa. The natural 
history of the more northern regions of Europe 
resembles that of the great plains of Central Asia 
and Siberia. The most northern regions have the 
strictly arctic flora and fauna common in a great 
measure to all the arctic and sub arctic regions; 
whilst the natural history of the most southern 
countries assumes a subtropical character. 

The temperature of the western and northern 
parts of Europe being raised by the Gulf Stream 
and the winds from the great mass of dry and 
desert land in Africa above what is elsewhere found 
in similar latitudes, the flora and fauna exhibit a 
corresponding character, affected, however, by the 
great amount of moisture derived from the Atlantic 
Ocean, and also to a still greater degree by the 
comparative uniformity of temperature which the 
proximity of the ocean produces. The effect of the 
last-mentioned causes is so great that the northern 
limit of some plants is sooner reached on the shores 
of the Atlantic than in the more central parts of 
Europe, where the winters are much colder, and 
the average temperature of the year is lower. Of 
this the vine and maize are notable examples. 
Plants which require a mild winter will not grow 
in the north— and scarcely even in the centre of 
Europe — but they advance along the western coast 
under the influence of the maritime climate. Thus, 
the myrtle — although not indigenous— grows even 


in the south of England. Amongst plants the 
date palm, and amongst animals a species of ape, 
are found in the south of Europe (the ape only 
on the Rock of Gibraltar) ; whilst some strictly 
African birds are frequent visitants, and many 
birds — as the cuckoo, swallow, &c. — are common 
to Europe and Africa, inhabitants in summer even' 
of very northern regions, and returning in winter to 
the warm south. 

Of the plants now most commonly associated in 
our thoughts with the southern countries of Europe, 
many have probably been introduced from Africa 
or from the East. This has probably been the case 
even with the myrtle, and certainly has been the 
case with the vine, the olive, the orange, lemon, 
&c., the fig, the peach, the almond, the apricot, &c. 
Some of the most extensively cultivated fruits are 
certainly indigenous to Europe, as the apple, pear, 
plum, and cherry, although even of these the first 
improved varieties may have been introduced from 
the earlier seats of civilisation in the East. Among 
the wild animals of Europe at the present day, the 
bison is still reckoned ; and the ox existed at no 
very remote period in a truly wild state. The 
reindeer inhabits the extreme north of Europe; 
the elk, the stag, the fallow-deer, and the roebuck 
are found in more southern regions ; the ibex 
or bouqnetin exists on the high central moun- 
tains ; two species of antelope — the chamois of the 
Alps, and the saiga of the Russian plains — connect 
the European fauna with the Asiatic and African. 
Of mammals peculiar to this part of the palrearctic 
region, the most notable are the chamois, the 
musk rat, the fallow-deer, the civet, ichneumon, 
and porcupine. Of carnivorous animals, the most 
worthy of notice are the bear, the wolf, the fox, 
and the lynx. On this head see the article Geo- 
graphical Distribution, and the sections on 
animal and vegetable life in the articles on the 
various countries. The European seas afford valu- 
able fisheries, particularly of herring and of cod in 
the north, and of tunny, anchovy, &c. in the 
Mediterranean. • 

Ethnology . — The European races belong in the, 
main to the various branches of the great Aryan 
stock (see Aryans, Ethnology), though in few 
European countries is there a pure race — the ad- 
mixture of various stocks being in some cases very 


Brittany, where a Celtic tongue is stiJI spoken } 
and a part of Great Britain and Ireland ; Teutonic 
peoples occupy Germany, Switzerland, Netherlands, 
part of Belgium, part of Austria, Denmark, Nor- 
way and Sweden, Iceland, and Great Britain. 
Slavonic races are found in Austria, Prussia, the 
Balkan peninsula, and Russia (see Slays). 
Romanic language and blood are prominent in 
Italy, France, Spain .and Portugal, and Rou- 
mania. The Greeks belong to the same Greco- 
Italian branch of the Aryans as the Italians. 
Non-Aryan peoples are the Finns, Lapps, and 
Samoyedes of the north and north-east, various 
Turanian tribes in the east of Russia, the Hun- 
garians and the Turks, and the Basques of the 
Pyrenees ; and a strong element of pre- Aryan 
blood is also to be traced in other parts of western 
Europe, as in Ireland and Britain. The most 
obvious method of classifying races is language. 
By this test, some 105,000,000 Europeans are 
Teutonic (German, English, Dutch, Flemish, 
Swedish, Norwegian, Danish); 95,000,000 Slavs 
(Russian, Polish, Czech, Slovak, Serb, Croat, 
Slovenian, Bulgarian); 100,000,000 Romance- 
speaking (French, Italian, Spanish; Portuguese, 
Roumanian, "Walloon, Rhretian); 3,000,000 Letts 
and Lithuanians ; 5,250,000 Greeks and Albanians ; 
3,000,000 Celtic ("Welsh, Breton, Irish, Gaelic, 
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Manx); 1,050,000 Armenians, Ossetians, and 
Gypsies. Some 18,000,000 are non- Aryan (Mag- 
yars, Finns, Ugrians, Tartars, Turks, Kalmucks, 
Basques, Circassians, &c., and Maltese). Upwards 
of fifty languages are spoken in Europe. But 
language is by no means a sure test of race ; 
thus, the Normans quickly took to speaking the 
Romance tongue of their Romanised Gallic subjects, 
the French — who, Celts, with a strong infusion of 
Frankish-Germanic blood, and a smaller infusion 
of Italic blood, spoke a modified Latin tongue. 

Many parts of the German-speaking area are 
mainly Wendish or Prussian (Slavonic) blood. 
The Bulgarians, speaking a Slavonic tongue, are 
originally Ugro-Finnic. Fuller information must 
he sought in the articles on the various races and 
countries. 

Political Divisions . — The following table gives 
a comparative view of the states of Europe, their 
areas, andpopulations. The populations are given- 
according to the most recent censuses or estimates j 
in 1889. 


Andorra 

Austria-Hungary. 

Bosnia, Herzegovina, &c.. . 

Belgium 

Bulgaria & Eastern Roumelia 

Denmark 

France 

Germany 

Great Britain and Ireland . .. 

Greece 

Italy 

Liechtenstein 

Luxemburg 

Monaco ( 

Montenegro 

Netherlands 

Portugal 

Roumania 

Russia (in Europe) 

San Marino 

Servia 

Spain 

Sweden and Norway 

Switzerland 

Turkey (in Europe) 


Extent 

Form of Government. in English 

• square miles. 


Republic, with a sovereign council 175 6,000 

Limited monarchy, two chambers 240,456 40,34S,215 

Occupied by Austria -. . . 23,179 1,504,091 

Limited monarchy, two chambers 11,373 5,974,743 

Principalityandautonomousprovince(underTurkey) 38,560 3,154,375 

Limited monarchy, two chambers 14,124 1,9S0,259 

Republic, two chambers '. 204,092 38,218,903 

Limited monarchy, two chambers 211,149 46,855,704 

Limited monarchy, two houses of parliament 120,832 37,453,574 

Limited monarchy, one chamber. 25,014 1,979,453 

Limited monarchy, two chambers 114,410 30,260,065 

Principality, one chamber 70 9,124 

Grand-duchy (connected with Netherlands) 993 213,283 

Principality 8 13,304 

Principality, limited sovereignty 3,630 236,000 

Limited monarchy, two chambers 12,648 4,450,870 

Limited monarchy, two chambers 36,028 4,703,178 

Kingdom, two chambers 4S,307 6,500,000 

Absolute monarchy 2,095,504 88,205,353 

Republic, sovereign council 32 8,000 

Kingdom, two chambers 18,750 2,013,690 

Limited monarchy, two chambers 197,670 17,353,404 

Limited monarchy, two chambers for each country. 293,848 6,676,169 

Republican confederation, federal diet 15,892 2,957,527 

Absolute sovereignty 63,850 4,790,000 


Number of 
Inhab. per 
Eng. sq. m. 


Bcliqion . — Europe is practically a region of 
nionotlieists : though there are Buddhist Kalmucks 
in South Russia, and Pagans amongst the Lapps, 
Einns, Samoyedes, and Tcheremisses. The Turks, 
some Russian Tartars, many Albanians, and, some 
Slavs are Mohammedans (6,600,000), and there are 
nearly 7,000,000 Jews-; but the hulk of Europeans 
are professing Christians. The Catholic Church 
may number some 156,000,000 adherents, the Greek 
Church 80,000,000, while the various Protestant 
communions number about 76,000,000. 

Historical Geography . — The historical geography 
of the parts of Europe known in the oldest tunes is 
treated in the articles Rome, Byzantine Empire, 
Greece, &c. In the articles on the various 
countries of Europe (France, Germany, Austria, 
&c.) will he found detailed accounts of the origin 
and development of the several nations and 
countries ; or in some cases (Burgundy, Poland) 
of their gradual disappearance as separate states. 
In this place it seems desirable to give a sketch 
of some of the most notable changes in the political 
distribution and national divisions in the European 
area since the fall of the Roman empire, and to 
indicate the outstanding features of the political 
geography of Europe at the four important periods 
illustrated in the accompanying historical maps. 

On the death of the Emperor Theodosius (395), 
the Roman empire was finally divided into two 
parts — the Latin empire, or Empire of the West, 
the capital of which was Rome ; and the Greek 
empire, or Empire of the East, the capital of which 
was Constantinople. The Latin empire consisted 
of six dioceses — Italy, Gaul, Britain, Spain, Western 
Illyricum, and Africa ; the Greek empire consisted 
of seven dioceses — the East, Egypt, Asia, Pontus, 
Thrace, Macedonia, and Dacia. In some of these 
dioceses may he traced the outlines of modem 
European countries. 

Beyond the pale of the organised society of the 
Roman world lay a great barbaric society, divided 
into two parts — the German or Teutonic half 
1S6 


geographically adjoining the Western empire, 
and the Slavonic or Scythian half adjoining the 
Eastern empire. The German barbarians were 
divided into a number of tribes and nations — 
Goths, Burgundians, Alemanni, Vandals, Longo- 
bards, Franks, Angles, Saxons, &c. Farther away 
were the nomadic Alans. The Slavs, the an- 
cestors of the modem Russians, Poles, and others, 
had their seats still farther east, and took less 
share in the events of medieval history. In the 
destruction which preceded the resurrection of 
modern European society, it was chiefly the 
western or Latin half of the Roman empire that 
was involved, and the destruction was effected by 
the irruption chiefly of German nations; it is 
mainly the Germanic peoples who have created 
the modern nations of Europe. Amongst the Ger- 
manic peoples the Goths were most prominent (see 
Goths). The Gothic tribes were located, at the 
period when the movement began, in the extensive 
tract between the Vistula, the Danube, the- Black 
Sea, and the Don, and were divided into Visigoths 
or Western Gotlis, and Ostrogoths or Eastern 
Goths. 

The determining cause of the precipitation of 
the German races on the Latin empire was, it is 
well known, the sudden invasion of Europe (375 
A.D.) by the Turanian or Ugrian nation of the 
Huns. 'Their movement was perhaps ultimately 
due to the gradual desiccation of the plateaus of 
Central Asia (see Asia). Subduing the Slavonic 
region of Europe, and establishing there a Hunnish 
empire, which superseded that of its previous 
conquerors the Goths, these fearful Asiatic in- 
vaders produced a violent agitation among the 
Germanic peoples, and pressed them westward — - 
Gotlis, Vandals, Burgundians, Suevi, Alemanni, 
Franks, Angles, and Saxons, all together. The 
agitations produced in Europe by the Huns, and 
by the consequent irruptions of the Germanic 
nations, sometimes in confederacy, and sometimes 
singly, into the provinces of the Western empire, 
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were protracted over a whole century. It will 
he sufficient here to mention generally that the 
diocese of Gaul was overran chiefly by Visigoths, 
Burgundians, and Franks; Spain, by Vandals, 
Suevi, and Visigoths ; Africa, by Vandals crossing 
over from Spain ; in Italy, successive invasions had 
left among; the feeble native Italians a deposit of 
Visigoths, Vandals, Huns, &c. ; Britain, abandoned 
by its Itoman garrison as early as 410, had become 
a prey to the Angles and Saxons. 

As soon as this intermixture of the two societies 
— the Roman or civilised, and the Germanic or 
barbarian — had taken place, they began to act 
upon each other. Modern society, in snort, is the 
perfected result of the incorporation of Roman 
with barbaric society ; and it derives ingredients 
from both. From the barbarians were derived 
the love of personal liberty and the sense of 
individual independence. From the Romans, on 
the other hand, were derived the. forms of a 
regular and long-established civilisation. But 
more efficient still, as a means of acting on the 
barbarian conquerors, was the great institute of 
the Christian Church. 

In the 0th century the Franks occupied northern 
France and part of central Germany; the West 
Goths, France south of the Loire ; Burgundians, the 
valleys of the Rhone and the Saone and various 
adjoining territories ; while the West Goths were 
dominant over most of Spain, the Suevi holding 
the rest. The Thuringians were established in 
Thuringia ; the Saxons in the large territory be- 
tween the Meuse in the west and the Oder in the 
east ; the Danes and other Scandinavians in the 
region they still hold. The Ostrogoths held south- 
ern Europe from the Burgundian borders to the 
Danube, and the whole of Italy — which, however, 
in the latter part of the century, was occupied by 
the Lombards (see Italy). The Slavonic Czechs 
were already in Bohemia ; and the Bulgarians were 
between the Dnieper and the Danube. 

In the latter part of the 8th century (see the first 
of the historical maps ) the Frankish empire of Charle- 
magne extended from the Ebro to the Elbe, and from 
the North Sea to Rome, the Franks having conquered 
both the Goths of France and the Burgundians. 
The Frankish empire was repeatedly divided and 
reunited ; but ultimately the two great divisions 
of Neustria (the kingdom of the West Franks) and 
Austria (the kingdom of the East Franks — Fran- 
conia, and not at all corresponding to what was 
later known as Austria ) became the nuclei of the 
kingdoms and nations of France and of Germany. 

In what is now Hungary were the Aval's ; while 
to the east of the northern portion of the Frankish 
realms was the region of Slavonia, including Bo- 
hemians, Poles, and other Slavic peoples. East of 
them again were that peculiar people the Khazari 
or Chazars (q.v.), belonging to the Finnic stock. 
Of the Gothic power in Spain nought was left but 
the little kingdom of Asturia ; the rest formed the 
Moslem sultanate of Cordova, the Mohammedans 
having established themselves in Spain in 711. 
Most of England and part of Scotland was now 
occupied by the English or Anglo-Saxons. The 
Eastern empire had greatly shrank. 

In the 12th century (see Map IT.) the kingdom 
of the East Franks had become the representative 
and successor of the Western empire, and, as the 
Germanic or Holy Roman empire, extended from 
the North Sea to the States of the Church, by this 
time the dominion of the popes. In the empire 
were the dukedoms or territories of Lotharingia 
or Lorraine, Francia, Swabia, Bavaria, Thuringia, 
Bohemia, Austiia, and Burgundy (the latter lately 
an independent kingdom). In South Italy was 
the Norman kingdom of Sicily. Henry II. of 
Anjou, king of England, was lord of Normandy, 


Anjou, Brittany, and Aquitaine or Guyenne; the 
remainder of France being the kingdom of the 
successor of the kings of the West Franks. The 
power of the English kings was more fully estab- 
lished in Guyenne than in Anjou, and Guyenne 
remained much longer a part of the English 
dominions in France. England had established 
her power over the eastern part of Ireland. In 
Spain the Christian kingdoms of Leon, Castile, 
and Aragon were growing at the expense of the 
sultanate of Cordova. Poland and Russia were 
consolidated states, with heathen Prussians and 
Lithuanians for their northern neighbours. The 
Hungarians were in their present dominions; 
Bulgaria and Servia still limited the decreasing 
Eastern empire on the north, while the latter was 
threatened on the east by the dreaded Turks. 

At the Reformation in the 16th century Charles 
V. was not merely emperor in Germany, but king 
of Spain (whence” the Moslems, long confined to 
Granada, had been driven), Sardinia, Sicily, and 
Naples, and ruler of the Netherlands and of the 
county of Burgundy. From the 15th century 
onwards, the imperial crown remained with the 
Hapsburgs. Ferdinand I., Archduke of Austiia 
(and, after the abdication of his brother Charles V., 
emperor), obtained by marriage Silesia, Bohemia, 
and Hungary (as much of it as was not Turkish). 
These all became, like the archduchy and con- 
nected territories, hereditary domains of the House 
of Hapsburg ; but while Bohemia, like the. arch- 
duchy, was a fief of the empire, Hungaiy, with its 
dependencies, was no part of the empire at all. 
From the middle of the century till near the end 
of the 17th, the Hapsburgs held the northwest part 
of Hungaiy ; while the Turks, who had wiped ont 
the Eastern empire, occupied the rest, a pasha 
ruling at Buila. Transylvania, Moldavia, and 
Wallachia were three tributary principalities. 
Dalmatia long fluctuated between Venice and 
Hungaiy. At the peace of Westphalia in 1648 
(see Map III.), which closed the Thirty Years’ 
War, the power of the empire was weakened, 
while that of France had increased, part of Alsace 
being given to France. By the 15tli century 
France had acquired most of the territory of the 
old kingdom of Burgundy (between the Alps, the 
Saone, and the Mediterranean). It had absorbed 
the duchy of Burgundy (afterwards the French 
province of Burgundy or Bourgogne) in 1477 ; but it 
was not till 1674 that France seized the county of 
Burgundy (afterwards the French province of 
Franche Comte), and Strasburg arid its territory 
in 1681. Avignon had become a papal possession 
in 1348, and did not become French till 1791. The 
duchy of Savoy was becoming more and more an 
Italian power. Spain still held the Spanish Nether- 
lands and great part of Italy. The Protestant 
Netherlands and Switzerland were become inde- 
pendent states. Sweden had acquired territories 
from Germany, Poland, and Russia, and was one 
of the great powers. She held not merely Finland, 
but all the lands around the Gulf of Riga, includ- 
ing Estlionia and most of Livonia. Sweden also 
held western Pomerania, Wismar, Bremen, and 
Verden, not as Swedish territory, but as fiefs of 
the empire ; the ancient possessions of Denmark in 
the northern peninsula were acquired by Sweden 
in 1658. The duchy of Prussia had become inde- 
pendent of Poland in 1647. Poland, which early 
in the 16th century had been one of the most 
powerful states of Europe, holding under its sway 
a great part of Russia, now lost in power and 
territory, while Russia steadily grew. Turkey 
held, part of the former dominions of the Eastern 
empire, the Austrian princes the rest. Venice was 
the most important native Italian power. Genoa 
held Corsica till 1768. 
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Before the outbreak of the French Revolution, 
Poland had ceased to exist as a state, Prussia had 
risen to greatness, and Russia had- been greatly 
aggrandised. Sweden had fallen from her tempor- 
ary hegemony of northern Europe. The Spanish 
Netherlands had belonged since' 1713 to the House 
of Austria; French Bourbons held those parts of 
Italy that had been Spanish. The French Revolu- 
tion began a series ot changes in the distribution 
of power which culminated in the extension of 
Napoleon’s empire over all Germany west of the 
Rhine, and great parts of northern Germany, the 
Netherlands, and most of , Italy (see Map IV.) ; a 
portion being directly incorporated with the empire, 
another separately held by Napoleon himself as his 
kingdom of Italy, whilst bis brother-in-law was 
king of Naples and his brother king of Spain. 
After the fall of the empire, France retired within 
her old limits ; the minor German princes consti- 
tuted their states in a loose confederation, and of 
this Austria assumed the presidency. Italy was 
parcelled out amongst numerous despotic princes, 
and the Venetian dominions became Austrian. 
The Netherlands became once more a kingdom, 
ultimately separated into Holland and Belgium. 

The chief changes on the map of Europe since 
the middle of the 19th century have been the con- 
solidation of Germany as an empire, under the 
headship of Prussia, and the restitution to it of 
Alsace-Lorraine; the retirement of Austria out of 
Germany, and her reorganisation as the Austro- 
Hungarian monarchy ; the unification of Italy as a 
kingdom ; and the gradual diminution of Turkish 
territory by the recognition of the independence of 
Roumania, Servia, and Montenegro, and of the 
autonomy of Bulgaria. 

As has been already said, the continuous history of 
the developments sketched or hinted at here must be 
sought in the articles on the various countries named ; 
see, too, the Historical Geography of Europe, by E. G. 
Freeman (2 vols. 1881), his General Sketch of European 
History (2d ed. 1876), Primer of History of Europe ( 187 G ), 
and Chief Points of European History ( 1886 ) ; T. H. 
Dyer, History of Modem Europe, 11)53-1871 (2d ed. 5 
vols. 1877 ) ; C. A. Fyffe, A History of Modern Europe, 
1792-18 ft (2 vols. 1884-86) ; Lodge, Modern Europe 
(1886); and the works of Gibbon and Hallam. For 
Geography and Statistics, see the relevant parts of Klbden 
and Reclus; ‘Europe,’ in Stanford's Compendium, of 
Geography (1886) ; J. Geikie’s Prehistoric Europe (1880); 
the annual Almanack dc Gotha and Statesman’s Year- 
look; and the works cited in the articles on the several 
countries in this work. 

Eurotas (mod. Iri or Vctsilo), the chief river 
of Laconia in Greece, rises in Arcadia, and flows 
through the valley between the ranges of Taygetus 
and Parnon, passing Sparta on the right, into the 
Laconian Gulf. 

Eury'ale, a genus of Water-lilies (Nymphae- 
acea?.), closely allied to Victoria (q.v.), but with 
small flowers. The seeds and root-stock of E. 
ferox are eaten, and the plant has been cultivated 
in China from very' early times. 

Eurydice. See OitrHEus. 

Enrysthcnes. See Hercules. 

EllSCbillS of Cresarea, the father of ecclesias- 
tical history, was bom probably in Palestine about 
264 A.D. lie took the surname of Pamphili from 
his friend Pamphilus, Bishop of Cresarea, whom he 
faithfully attended for the two years (307-309) in 
which he suffered imprisonment during the perse- 
cution of Diocletian. He then went to Tyre, and 
afterwards to Egypt, where he was himself thrown 
into prison on account of his religion. He became 
Bishop of Cmsarea about 313, took a prominent 
part at the Council of Nice, and died in 340. 
Eusebius was the head of the semi-Arian or moder- 
ate party in the Council of Nice. That party was 


averse to discussing the nature of the Trinity, and 
would have preferred the language of Scripture to 
that of theology' in speaking about the Godhead. 
Eusebius held that the promise of everlasting life 
was to him that bdieveth on the only-begotten 
Son, not to him that knows how He is begotten 
of the Father. He was very reluctant to accept 
the term hornoousios, devised by Athanasius to 
describe the equality' of the Son with the Father, 
and retained the kindliest feelings towards Alius 
after the views of the latter were condemned ( see 
Arius). His moderation and other excellent 
qualities procured him the favour of Constantine, 
who declared that he was fit to be the bishop of 
almost the whole world. Eusebius lias the reputa- 
tion of being tlie most learned Father of the Church, 
after Origen and Jerome. His Chronicon, a history 
of the world down to 328 A.D., is valuable as con- 
taining extracts from many ancient writers whose 
works are no longer extant. His Prmparatio 
Evangelica, a collection of such statements in old 
heathen authors as were fitted to make the mind 
regard the evidences of Christianity in a favourable 
light, also contains specimens of writings' that no 
longer exist; its complement is the Dcmonstratio 
Evangelica, in twenty' books, ten of which are ex- 
tant, intended to convince the Jews of the truth of 
Christianity from the evidence of their own Scrip- 
tures. His most important work, however, is the 
Ecclesiastical History , in ten hooks. This relates 
the principal occurrences which took place in the 
Christian church till the year 324, and contains 
the results of his studies in numerous libraries, and 
even in the imperial archives, the Emperor Con- 
stantine having ordered, at Eusebius’ request, an 
examination of all documents relative to the history 
of martyrs. One drawback of the work is that 
Eusebius, on principle, withholds all account of the 
wickedness and dissensions of Christians, inasmuch 
as he did not consider such stories for the edifica- 
tion of the church (see Church History). Be- 
sides the foregoing works may' he mentioned bis 
De Martyribus Palestince, the treatises against 
Hierocles and Marcellos, the Thcophania (dis- 
covered in J839), and a panegyrical Life of Con- 
stantine. The first edition of all Eusebius’ works 
appeared at Basel in 1542 ; the last was commenced 
by Dindorf (Leip. 4 vols. 1867—71 ; unfinished). 

Eusebius of Emesa was bom at Edessa, and 
studied under Eusebius of Ctesarea, and at Alex- 
andria and Antioch. Averse to all theological 
controversies, lie declined the bishopric of Alex- 
andria, vacant by the deposition of Athanasius. 
He was afterwards, however, appointed Bishop of 
Emesa, in Sy-ria, hut was twice driven away by his 
flock, who accused him of sorcery' on account of his 
astronomical studies. He died at Antioch in 360. 
The homilies extant under his name are probably 
spurious. 

Eusebius of Nicomedia, Patriarch of Con- 
stantinople, related to the Emperor Julian by the 
mother’s side, was appointed Bishop of Bery ta ( Bey- 
rout) in Syria, and afterwards of Nicomedia. He 
appeared as the defender of Arius at the Council of 
Nice, and afterwards placed himself at tlie head of 
the Arian party. He baptised the Emperor Constan- 
tine in 337, became Patriarch of Constantinople in 
339, and died in 342. His enemies are onr only 
sources of information as regards his character and 
opinions ; yet, making the ordinary allowance for 
partisanship, there would seem to he sufficient 
reason for concluding that Eusebius was cunning 
and double-tongued when occasion required, and 
imperious and violent when he had power in his 
hands. Athanasius considered him not the disciple, 
hut rather the teacher of Arius. See Arius. 

Euskarinn. See Basques. 
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Eustacliio, Bartolommeo, an Italian ana- 
tomist, who was physician -in-ordinary to the popes, 
and professor of Medicine in Borne, where he died 
in 1574. His name is indissolubly associated with 
anatomical science through his discoveries of the 
tube in the auditory apparatus (see Ear) and the 
rudimentary valve at the entrance of the inferior 
vena cava in the Heart (q.v.), which are called 
after him. These and other discoveries are recorded 
in his Opttscula Anatomica (Venice, 1564); his 
Tabulce Anatomical were first edited by Lancisi in 
1714. 

Eustathius, a celebrated Greek commentator 
on Homer and the geographer Dionysius, was born 
at Constantinople. He was at first a monk, then a 
deacon and teacher of rhetoric in his native city ; 
he was Archbishop of Thessalonica from 1160, anti 
of Myra from 1174, and died at an advanced age 
some time posterior to 1185. Eustathius was pro- 
foundly versed in the ancient classic authors, and a 
man of prodigious acquirements ; and the value of 
his quotations is heightened by the consideration 
that inost -A the wwxsfiv wx> »’A\VA> Axe at tawJs .are 
no longer extant. His most important work is bis 
commentary on Homer (1st ed. Rome, 1542-50), a 
rich mine of knowledge. Of a similar character 
is his commentary on Dionysius, first printed by 
Robert Stephens (Paris, 1547 ). Of his commentary 
on Pindar, only the Proccminm has come down to 
us (ed. by Schneidewin, Gottingen, 1837); a part of 
his theological and historical treatises, letters, &c. 
was published by Tafel in 1832. 

Elltaw Springs, a small affluent of the Santee 
River, in South Carolina, near which the last 
serious battle in the American war of independ- 
ence was fou"ht, 8th September 1781. The Ameri- 
cans, under Greene, were repulsed after a desperate 
engagement ; but the British, who had lost seven 
hundred men, were too much weakened to follow 
up their victory. 

Euter'pe (i.e. ‘she who delights'), one of the 
nine Muses (q.v.), the daughter of Zeus and 
Mnemosyne. She was the muse of lyric poetry, 
and is represented in ancient works of art with a 
flute in her hand. 

Euterpe, a genus of Palms (q.v.). E. olcracca, 
the Palmeto or Cabbage-palm, is cultivated in 
Brazil (Para, &c.), both for its cabbage (the stem 
then serving for palisades), and for the sake of 
its fruit, winch yields the basis of a refreshing 
drink. It is common in Central America. 

Euthaua'sia ( Gr. ), an easy death, or a painless 
method of putting to death. The use of narcotics 
or other means for shortening life in disease has 
never become a subject of discussion in modem 
civilised countries, but it is often a very practical 
question how far such means are admissible for 
soothing the last hours of life, when the approach 
of death does not itself dull the consciousness and 
the sensibility to pain. It must be decided accord- 
ing to all the surrounding circumstances, medical 
and otherwise, in each individual case. As to the 
medical treatment to he employed for diminishing 
the sufferings of the dying, see Munlc’s Euthanasia 
( 18S7). 

Eutropius, a Latin historian, concerning 
whom we only know that he filled the office of 
secretary to the Emperor Constantine, fought 
against the Persians under Julian, and died 
probably about 370 a.d. His Brcviarum Historic! 
Bomanw, giving a short narrative of Roman history 
from the foundation of the city to the time of the 
Emperor Valens (364 A.D.), is written in an 
extremely simple style, and appears to have been 
originally intended for the use of schools. It 
became very popular as the taste for original 


investigation declined, and is either copied or 
followed by the early monkish annalists ; it was 
twice translated into .Greek, and was continued 
by others down to the 9tli century. The History 
existed in three distinct forms at the revival of 
letters : the genuine work of Eutropius in ten 
books ; the expanded editions of Paulus Diaconus 
and others ; and a complete but largely inter- 
polated copy contained in the Historia Miscdla 
(edited by Eyssenhardt, Berlin, 1869). The cclitio 
jmnccps, printed at Rome in 1471, was from 
the impure text of Paul. The best modern editions 
are those of Tzsclmcke (Leip. 1796), of Grosse 
(Halle, 1813), and of Droysen (Berlin, 1879). 

Elltyclics, an archimandrite at Constantinople, 
from whom the Eutychian controversy took its 
name. His cliristological views were an exaggera- 
tion of those of Cyril of Alexandria.' He held that 
after the incarnation of Christ everything human 
in him bad become merged in his divine essence, 
and that Christ therefore had but one nature. His 
personal enemies Domnus of Antioch and Eusebius 
of Doryiteam denounced him to Ei avian, Arch- 
bishop of Constantinople, and at a synod held there 
in 44S A.D. he was condemned as a Yalentinian and 
Apollinarian heretic. An oecumenical council was, 
through the influence at court of Dioscurus, Cyril’s 
successor at Alexandria, called to Ephesus for a 
renewed investigation of the matter in dispute. 
Leo, Bishop of Rome, at the critical moment 
reversed the policy of the Roman see (his pre- 
decessor Celestine had favoured Cyril), and wrote 
to Flavian his famous epistle, in which he set forth 
authoritatively the doctrine of the two natures and 
one person. The council met at Ephesus in August 
449, under the presidency of Dioscurus, and, under 
fear of the fists of his fanatical monks, decided 
everything exactly as he wished. Eutyches was 
restored, and Flavian, Eusebius of Dorylreum, 
Theodoret, and Domnus of Antioch were deposed. 
On the death of Theodosius II. the government 
passed into the hands of his sister Pulclieria and 
her husband Marcian (28tli July 450). The fourth 
cecumenical council met at Chalcedon (q.v.), 8th 
October 451, and, though the greater number of 
the five or six hundred bishops shared the views 
of Dioscurus, the imperial authority insured the 
acceptance of the formula of Leo, and the resolu- 
tions passed in 449 by the 1 Robber Council ’ 

( latrocinivm Ephesimim) — the name given it by 
Leo — were annulled, as having been extorted by 
fear. Eutyches, who had previously been a second 
time excommunicated by Anatolius, Patriarch of 
Constantinople, was removed from the neighbom- 
hood of the capital by Marcian before the meeting 
of the council. Afterwards, on the advice of Leo, 
he was transported to some remote place, bnt his 
subsequent history is unknown. The Eutychian 
sect was from 452 put down by penal laws. 

For the later history of the opponents of the decrees 
of Chalcedon, see MoNorHYSiTEs. See also Mansi, 
Concilia, vols. v. vi. vii. ; Hefele’s Concilicnocschiclitc 
(2d ed. 1873 el scg.); Martin, Le Eseudo-S’/node (1875) ; 
Perry, The Second Synod of Ephesus ( 1881 ) ; Amelini, 
S. Leone c VOricntc (Rome, 1882); Kruger, Monophysi- 
tische Streiligkcitcn (18S4); Harnack, HogmengcscfiicMe, 
vol. ii. (1888). 

Euxinc. See Black Sea. 

EvaffriiiS, sumamed Scitolasticus, a church 
historian, was born at Epiphania in Syria in 536. 
An advocate by profession, lie filled more than one 
administrative office under the Roman emperors. 
His Ecclesiastical History, covering the period from 
431 to 594, forms a continuation of that of Eusebius. 
Although marred by the credulity of its age, it is 
on the whole fairly trustworthy. The best edition 
is that by Reading (Camb. 1720). 
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Evaildcr, son of Hermes by an Arcadian nymph, 
called in Roman traditions Cavmenta or Tiburtis. 
About sixty years before the Trojan war lie is said 
to have led” a” Pelasgian colony from Pallantium, in 
Arcadia, to Italy, and to have landed on the banks 
of the Tiber, and near the foot of the Palatine Hill. 
Here he built a town, naming it Pallantium after 
the one in Arcadia. At a later period it was incor- 
porated with Rome, and is falsely affirmed to have 
originated the names Palatinus and Palatium. He 
did much to introduce the habits of social life 
among his neighbours ; he prescribed for them 
milder laws, and taught them, among other arts, 
those of music' and writing. To him is also 
ascribed the introduction of the worship of the 
Lycrean Pan, with that of Demeter, Poseidon, and 
other deities. Virgil represents him as being still 
alive when /Eneas arrived in Latium after the sack 
of Troy, and as having sent him aid under his son 
Pallas, who fell by the hand of Turnus. Evander 
was worshipped both at Pallantium, in Arcadia, 
and at Rome. 

Evangelical (lit., ‘according to the gospel,’ 
Gr. euangelion), a designation originally claimed 
by all Protestants, on the ground that their tenets 
were derived solely from the Evangel (in the 
widest sense) — i.e. the Bible, but in later times 
more particularly attached to the school that 
insists especially on the total depravity of unre- 
generate human nature, the necessity of conver- 
sion, the justification of the sinner by faith alone, 
the free offer of the gospel to all, and the 
plenary inspiration and exclusive authority of 
the Bible — views largely held by the Presbyterians 
of Scotland, the Nonconformists in England, and 
the corresponding churches in America and the 
British colonies. The adherents of this view within 
the Anglican communion are commonly called the 
‘ Low Church. ’ In Germany, it is the special 
designation of the United church, as distinguished 
from the old Lutheran and Reformed churches, 
but the title has -recently been assumed by the 
pietistic party within the Protestant churches, on 
the ground of their superior orthodoxy and absolute 
faith in Scripture. See Church History, and 
England (Church of). 

Evangelical Alliance, an association of evan - 
gelical Christians belonging to various churches 
and countries, which, in the words of the circular 
issued by members of different churches in Scot- 
land, 5th August 1845, and originating the move- 
ment for its formation, seeks ‘ to associate and 
concentrate the strength of an enlightened Pro- 
testantism against the encroachments of Popery 
and Puseyism, and to promote the interests of a 
scriptural Christianity.’ At a meeting held at 
Liverpool, October 1-3 of that year, the scope of 
the association was extended to the means to be 
used for counteracting religious indifference. In 
1S4G (19th August-2d September) the first general 
conference was held in London under the presidency 
of Sir Culling Eardley, and was attended by 921 
members from all parts of the world, representing 
as many as fifty different denominations. The 
association was instituted a free union, not of 
churches or sects, but of individual Christians, 
and the membership was confined to those holding 
‘ the views commonly called evangelical ’ on the 
following nine points of doctrine— (1) the divine 
inspiration, authority, and sufficiency of Holy 
Scripture; (2) the right and duty of individual 
believers to exercise their judgment in the inter- 
pretation of Scripture ; ( 3 ) one God and three 
Persons in the same; (4) human nature utterly 
corrupted by the fall ; (5) the Son of God made 
man, His work of reconciliation for men's sins, and 
His mediatorial intercession and reign; (0) the 


justification of the sinner by faith alone; (7) the 
work of the Holy Spirit in the sinner’s conversion 
and sanctification ; (8) the immortality of the soul, 
the resurrection of the body, the judgment of the 
human race by Jesus Christ, together with the 
eternal felicity of the righteous and punishment 
of the wicked ; ( 9 ) the divine institution of the 
Christian ministry, and the obligatory and per- 
petual ordinance of baptism and the Lord’s Supper. 
General conferences of the association have since 
been held at London (1S51), Paris (1855), Berlin 
(1857), Geneva (1861), Amsterdam (1867), New 
York (1873), Basel (1879), and Copenhagen (1SS5). 
The Evangelical Alliance lias done much to culti- 
vate a spirit of unity among Protestants by the 
diffusion of exact knowledge of the condition and 
circumstances of their different churches, and has 
raised its voice effectively against slavery, pro 
fanity, and persecution. Its organ, Evangelical 
Christendom, its State and Prospects, is published 
in London monthly. 

See the Reports of the Proceedings of the different 
conferences, especially of the preliminary meetings at 
Liverpool, October 1845 (Lond. 1S45), and of the Constitu- 
tional Assembly in 1846 ( 508 pp. Lond. 1847); Massie, 
The Evangelical Alliance, its Origin and Development 
(Lond. 1847); and L. Bonnet, L' Unite de V Esprit par 
le Lien de la Paix : Lettres sur V Alliance evangtlique 
(Paris, 1847). 

Evangelical Association, a sect closely akin 
to the Methodists both in government and doctrine, 
founded by Jacob Albrecht or Albright, wlio was 
born in the state of Pennsylvania, 1st May 1759. 
Originally a Lutheran, he travelled through several 
states as an evangelist, and in 1800 organised his 
adherents in ‘classes’ after the Methodist manner. 
In 1807 he was appointed bishop, and down to his 
death, ]8th May 1808, he was the leader of the sect, 
which in ISIS assumed the name Evangelical Asso- 
ciation of North America. Since 1843 it has drawn 
many adherents from the English-speaking popula- 
tion. In 1887 its membership in the United States 
amounted to 132, 50S (besides upwards of 6000 in 
Germany), with ISOS churches and 1069 itinerant 
and other preachers. The association publishes 
religious periodicals in large numbers. See Plitt, 
Die Alhrechtslcute (Erlangen, 1877). 

Evangelical Union, the name assumed by a 
religious Body constituted in Scotland in 1843 by the 
Rev. James Morison of Kilmarnock (afterwards Dr 
Morison of Glasgow) and other three ministers, 
along with the congregations adhering to them. 
They had been separated from the United Secession 
Church on account of their doctrinal views, and 
were soon increased by a number of ministers and 
churches expelled from the Congregational Union 
of Scotland for holding similar doctrines. Their 
ecclesiastical system is a modified independency, 
ministers and representative delegates from the 
churches forming an annual conference, which has 
control over all denominational funds, as well as 
over home-mission work and the theological hall. 
Individual churches have different forms of internal 
government, some modelled on Presbyterianism, 
other's on Independent usage. In 1SS9 there were 
93 churches, and there are usually about 20 students 
attending the hall. 

The doctrine of this body is expressed in a 
Doctrinal Declaration, issued in 1 SoSas an explana- 
tion of their faith, but not forming a fixed creed. 
They are Trinitarians, holding the divinity and 
substitutionary work of Christ, and the personality 
of the Holy Spirit. They also hold the Protestant 
doctrine of justification by faith, and in much 
their teaching corresponds to that of the AVeslevans, 
The distinctive elements in their creed, which led 
to the expulsion of their leaders from the bodies to 
which they belonged, are, in the words of their 
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‘Basis of. Union,’ the ‘love of God the Father in 
the gift and sacrifice of Jesus to all men every- 
where, without distinction, exception, or respect of 
persons ; of God the Son, in the gift and sacrifice 
of himself as a true propitiation for the sins of the 
world ; and of God the Holy Spirit in his present 
and continuous work of applying to the souls of 
all men the provisions of divine grace. ’ 

Believing in the freedom of the human will, they 
hold election to salvation to he conditional. The 
whole movement in which the body originated 
was a reaction from the Calvinistic doctrine of 
tlie Westminster Confession, in so far as that 
relates to predestination and to unconditional 
election and reprobation. They have been much 
identified with temperance reform, all their 
ministers requiring to be total abstainers from 
intoxicating drinks. Their doctrines have also 
been known (from Dr Morison’s name) as the 
Morisonian heresy, or as Morisonianism. Their 
views have been much misrepresented, and for a 
full statement of these the reader is referred to the 
Doctrinal Declaration of the Union, and to the 
‘ Basis of Union,’ published yearly in the Evangeli- 
cal Union Annual. See also the History of the 
Evangelical Union, by Dr Fergus Ferguson (1876). 

Evangelist (Gr., ‘abringer of good tidings’) 
denotes in the New Testament a preacher of the 
gospel. In Ephesians, iv. JI, 1 evangelists ' are 
distinguished on the one hand from the apostles 
and prophets, and on the other from the pastors 
and teachers, and hold a rank between both. They 
were not, like the latter, attached to individual 
congregations, but preached as missionaries, with- 
out having the authority of the apostles chosen 
as witnesses from the beginning by Jesus himself, 
or of the prophets, who testified from special 
inspiration. Philip and Timothy were such evan- 
gelists. — The term evangelist is also applied to the 
authors of the gospels (Gr. cuangelion). 

Evans, Sir De Lacy, general, was born in 
Ireland in 1787, and, entering the army at twenty, 
saw three years’ service in India and three in the 
Peninsula. In 1814 he was present at the cap- 
ture of Washington, the attack on Baltimore, and 
the operations before New Orleans; in 1815 at 
Waterloo. An advanced Liberal, he sat for Rye in 
1831-32, and for Westminster in 1833-65, with the 
exception of 1841-46. During 1835-37 he commanded 
the ‘ Spanish Legion,’ 10,000 strong, for the young 
Queen Isabella against the Carlists, Evans’ chief 
military exploits oeiug the storm and capture of 
the Carlist lines of Ayetta, near St Sebastian, the 
storm and capture of Irun, and the capture of 
Oyarzun and Fontarabia. In 1854, on the declara- 
tion of war against Russia, he was appointed to 
command the second division of the army sent out 
to the Crimea, with the rank of lieutenant-general. 
His division was hotly engaged in the battle of the 
Alma, and Evans received a severe contusion of. the 
shoulder. On 26th October, during the siege of 
Sebastopol, his division was attacked by a force of 
6000 Russians. Evans met the enemy with great 
gallantry, and drove them back into the town. 
Invalided home in February 1855, he received the 
thanks of the House of Commons, and was created 
a G.C.B. He died 9tli January 1870. 

Evans, Marian. See Eliot, George. 

Evans, Oliver, a,n American inventor, bom in 
Newport, Delaware, in 1755, made several notable 
improvements in flonring-mills, and is said to have 
invented the first steam-engine constructed on the 
high-pressure principle, the drawings and specifica- 
tions of which he had sent to England in 17S7 and 
1795. In IS 04 he completed a steam-dredging 
machine, which propelled itself on wheels to the 
river Schuylkill, a distance of a mile and a half, 


and thus is considered the first land-carriage worked 
by steam in America. Evans also projected a rail- 
way between New York and Philadelphia, which 
his narrow means never allowed him to realise. 
He died in New York, 21st April 1819. 

Evanston, a post-village of Illinois, on Lake 
Michigan, 12 miles N. of Chicago by rail, with 
a number of handsome residences, the Garrett 
Biblical Institute, a ladies' college, and the North- 
western University (Methodist). Pop. 4400. 

Evansville, a port of entry and capital of 
Vanderburg county, Indiana, on the Ohio, 162 
miles ESE. of St Louis by rail, with some 
fifty churches, a city hall, a court-house, a hand- 
some post-office and custom-house, and a public 
library and art gallery. Coal and iron ore abound 
near %, and the town has a large number of mills, 
foundries, &c., besides a very considerable trade in 
tobacco, flour, and other staples. Pop. (1870) 
21,830; (1880) 29,280. 

Evaporation, or Vaporisation, is the 
process by which a substance changes into the 
state of vapour. Some solids visibly evaporate — 
e.g. solid ice or snow gradually disappears though 
the temperature may be considerably below the 
freezing-point. The characteristic smell of certain 
metals, such as copper or iron, is supposed to be 
due to slow evaporation (see Sublimation). The 
change of a liquid into the state of vapour may 
go on at all temperatures ; but the rate of change 
is greater the higher the temperature is, until 
at last boiling — i.e. free evaporation — occurs (see 
Boiling). Slow vaporisation at temperatures 
below the ordinary boiling-point is used on a large 
scale for commercial purposes, when it is wished to 
crystallise out a substance which is held in solu- 
tion. The rate of evaporation depends upon the 
amount of surface exposed. It depends, too, upon 
the pressure under which the vapour is developed, 
and thus evaporation goes on quickly if the vapour 
is removed as rapidly as it is formed, as is the 
case when wind blows over the surface of water or 
snow. The temperature at which boiling occurs also 
depends upon the pressure. This may readily be 
shown by boiling water in a glass flask until the 
steam has driven out most of the air. If the flask be 
now corked, and the source of heat be withdrawn, 
the boiling will cease. But if cold water be poured 
on the flask the boiling will recommence at once. 
This is due to the fact that the lowering of tempera- 
ture causes condensation of some of the steam, and 
this lowers the vapour-pressure so far as to allow 
of free evaporation at the reduced temperature. At 
any given temperature evaporation ceases when a 
certain pressure of the vapour is arrived at, or, 
more correctly, a state of equilibrium is reached in 
which condensation balances evaporation. Con- 
densation occurs at all pressures ; but, if the proper 
pressure corresponding to the temperature is not 
reached, evaporation exceeds condensation; while, 
if the vapour-pressure is too great, condensation 
exceeds evaporation. The presence of another 
gas or vapour, such as ordinary air, has no 
effect upon the final value of the pressure which 
is attained ; but the time taken to reach this final 
pressure does depend very greatly upon the pres- 
ence of another gas. The time becomes greater 
as the amount of gas present increases. This state 
of equilibrium is disturbed at once by any variation 
of vapour-pressure or of temperature. A vapour 
is said to be saturated when it is in equilibrium in 
contact with its liquid. 

A considerable amount of heat is absorbed in the 
process of evaporation. The amount depends upon 
the nature of the liquid, and also upon the tempera- 
ture of evaporation. Regnault gives for ' total 
heat’ of steam the formula COG’S + 0’305f, in 
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which t represents the temperature in degrees Cen- 
tigrade. This means that a pound of saturated 
water-vapour atO°C. gives out 606 '5 units of heat 
when it condenses to water at 0° C., while a pound 
at 100° C. would give out ,606 '5 + 30-5 — i.e. 637 
units in changing to water at 0° C. The heat given 
out by a pound of saturated steam at any tempera- 
ture when it condenses to water at the same 
temperature is called the latent heat of the steam at 
that temperature. The term is not a good one. 
It has reference to the fact that the heat which is 
required to evaporate a substance without change 
of temperature disappears so far as ordinary 
thermometric methods of determining its presence 
are concerned. If we take into account the variation 
of the specific heat of steam until temperature, 
Regnault’s measurements of the total heat show 
that at 0° C. the latent heat is 605 - 5 units, at 100° C. 
it is 536 '5 units, and at 200° C. it is 464 ‘3 units. 
It thus decreases very rapidly with rise of tempera- 
ture. It vanishes at the Critical Temperature 
(q.v.). The following is the latent heat of vapori- 
sation of a few liquids at a pressure of one atmo- 
sphere : water, 536 '0; alcohol, 202 '4; ether, 90 "5; 
bromine, 45 - 6. It is evident from these figures 
that the latent heat of vaporisation of water is 
relatively large. Were it not for this fact we 
might have rapid condensation of moisture in the 
atmosphere in consequence of a very small fall of 
temperature, and in this way destructive floods 
mi "lit be caused. 

Practical use is frequently made of the latent 
heat of evaporation. Thus, in order to keep water 
cool it should be stored in vessels of porous earthen- 
ware. Some of the water passes through the 
pores, and evaporates at the outer surface. The 
latent heat necessary for this is drawn largely from 
the rest of the water, which is thus kept cool. It 
is even possible, as was first done by Sir John 
Leslie, to freeze water by this process. He put 
some water contained in a shallow earthenware 
vessel inside the receiver of an air-pump along with 
a dish of strong sulphuric acid. When the air was 
exhausted, rapid evaporation resulted ; but the 
vapour was absorbed by the acid as quickly as it 
was formed, and thus the evaporation was kept up 
continuously, so that the remaining water was 
rapidly cooled down to the freezing-point. 

The same principle is used in the formation of 
solid carbonic acid. A jet of liquid acid is allowed 
to escape from a strong vessel containing it. The 
outer parts of the jet evaporate, and in consequence 
the inner parts are solidified. Faraday actually 
froze mercury in a white-hot vessel by placing it in 
a little capsule which rested upon a mixture of 
solid carbonic acid and ether m the spheroidal 
state. 

Evarts, William Maxwell, American lawyer 
and statesman, was born in Boston, 6th February 
1818, graduated at Yale, and was admitted in 1841 
to the New York bar, where he afterwards built 
up a notable practice, receiving in some cases 
$25,000 or $50,000 for an opinion. He was chief 
counsel for President Johnson in the impeachment 
trial in 1868, and filled the office of United States 
attorney-general to the end of Johnson’s adminis- 
tration. He was United States counsel before the 
Alabama tribunal in 1872, and senior counsel for 
Henry Ward Beecher in 1875. In 1877-81 he was 
secretary of state, and he was elected to the United 
States senate for the term 1SS5-01. 

Eve. See Adam and Eve. 

Erection, a lunar inequality resulting from 
the combined effect of the irregularity of the 
motion of the perigee, and alternate increase and 
decrease of the eccentricity of the moon’s orbit. 
See Moon. 


Evelyn, John, was born of wealthy parentage at 
r otton, near Dorking, in Surrey, 31st October 1620. 


Wotton, near Dorking, in Surrey, 31st October 1620. 
He was brought up by his maternal grandmother 
at Lewes (1625-37), then entered Balliol College, 
Oxford, having already been admitted at the Middle 
Temple, .where, without a degree, he took up resi- 
dence in 1640— the year of his father’s death. 
Having witnessed Strafford’s trial and execution, 
he resolved to absent himself ‘ from this ill face of 
things at home,’ and so travelled for three months in 
Holland and Flanders. Back in London, * studying 
a little, but daunciug and fooling more,’ in Novem- 
ber 1642 he joined the Icing’s army, only to leave 
it in three days’ time, lest both himself and his 
brothers should be ‘expos’d to ruine, without any 
advantage to his majestie ; ’ and the Covenant 
being pressed on him, he travelled for four years 
in France, Italy, and Switzerland. At Paris in 
1647 he married the ambassador’s daughter, Maiy 
Browne (1635-1709); and, returning for good to 
England in 1652, settled at Sayes Court, Deptford, 
the home he did so much to beautify. A thorough, 
if prudent royalist, he was much at court after the 
Restoration ; acted on several public committees ; 
during 1685-S7 was one of the commissioners of the 
privy seal, during 1695-1703 treasurer of Greenwich 
Hospital; and from the first was a prominent 
member of the Royal Society. In 1694 he removed 
to his brother’s at Wotton, and let Sayes Court to 
Admiral Benbow, who sublet it to Peter the Great 
( a ‘ right nasty ’ inmate). In 1699 he succeeded his 
brother ; and, vigorous in intellect to the very last, 
he died at Wotton, 27th February 1706. 

‘ Almost perfect ’ is Mr Wheatley’s estimate of 
Evelyn, who was indeed a right worthy gentleman, 
as active and intelligent as he was honest and God- 
fearing, yet neither a Sage nor a Hero. His pen 
was a busy one, and dealt with a multitude of 
subjects — ‘architecture, painting, engraving, numis- 
matics, history, politics, morals, education, agri- 
culture, gardening, and commerce.’ Of all his 
thirty-five works the chief are Sculptura, or the 
History and Art of Chalcography and Engraving 
on Copper (1662) ; Sylva, or a Discourse of Forest- 
trees (1664); and his delightful Diary (first pub- 
lished in 1818). It is to the last that Evelyn owes 
his present celebrity. Written by one who had 
accustomed himself to habits of close observation, 
it covers a period of more than seventy years — and 
these the most memorable in English history. It 
is, indeed, of inestimable value ; Scott said that he 
had ‘never seen a mine so rich.’ See the Life by 
Henry B. Wheatley, prefixed to the sixth edition of 
the Diary (4 vols. 1879). 

Evening Primrose. See Oenothera. 

Everest, Mount, a peak of the Himalayas, in 
Nepal, and the highest ascertained point on the 
surface of the globe, rises to a height of 29,002 feet 
above the sea, in 27° 59’ 12” N. lat., and 86° 58' 6" 
E. long. It was named in honour of Sir George 
Everest (1790-1866), surveyor-general of India, 
who completed in 1841 t lie ' great trigonometrical 
survey, and, having retired in 1843, published in 
1847 his principal work, An Account of the Measure- 
ment of two Sections of the Meridional Arc of India. 
Everest was elected a Fellow of the Royal and other 
scientific societies, and was knighted in 1861. 

Everett, Alexander Hill, an American 
diplomatist and author, was born at Boston, 
Massachusetts, 19th March 1792, and hi 1806, 
although the youngest of his class, graduated 
at Harvard with the highest honours. He was 
appointed minister at the Hague in ISIS, at Madrid 
in 1825. Four years afterwards he returned to 
the United States, where he became proprietor and 
editor of the Forth American Review (1S30-35), 
and also occupied a seat in the legislature of Massa- 
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cliusetts. In the winter of 1840 he resided, as a 
confidential agent of the United States govern- 
ment, in the island of Cuba. Appointed com- 
missioner to China in 1845, he died in Macao, June 
28, 1847. Besides a volume of poems and several 
works on political subjects, he published two series 
of Critical and Miscellaneous Essays (Boston, 1845- 
47), probably the most interesting productions of 
his pen. — His younger brother, Edward Everett, 
was bom at Dorchester, Massachusetts, lltli April 
1794, and graduated at Harvard in 1811. At the 
age of nineteen he had already gained a high 
reputation as a Unitarian preacher in Boston. In 
1815 he was elected professor of Greek in Harvard 
College; and to qualify himself more thoroughly 
for his work he visited Europe, where he resided 
for four years, and had a distinguished circle of 
acquaintance. Victor Cousin pronounced him ‘ one 
of the best Grecians he ever knew. 5 In 1820 Everett 
became editor of the North American Review, and 
iii 1S24 a member of the United States congress, 
sitting in the House of Representatives for ten 
years. In 1835-3S he was four times elected 
governor of Massachusetts ; and in 1841-45 lie 
was minister plenipotentiary at the court of St 
Janies. While in England lie received the degree 
of D.C.L. from Oxford, and of LL.D. from Cam- 
bridge and Dublin. On his return to America 
he was elected president of Harvard College ; on 
the decease of Daniel Webster he became secretary 
of state ; and in 1853 he was returned to the 
United States senate. In 18G0 he was nominated 
by the Constitutional Union party for the vice- 
presidency of the United States, receiving 39 
electoral votes out of 303. He died 15th January 
1865. Everett’s principal works are A Defence of 
Christianity (1814); several fine poems; and his 
eloquent Orations and Speeches (4 vols. 1S36-59), 
covering a wide range of subjects, and indicating a 
varied, vigorous, and flexible genius. His Memoir 
of Daniel Webster is prefixed to the collective 
edition of his friend’s works (6 vols. Boston, 1852). 

Everglades, a large shallow lake or marsh in 
southern Florida, inclosing thousands of islets, 
which are covered with dense thickets, and con- 
taining great numbers of alligators. From this 
district Florida is sometimes called the Everglade 
State. 

Evergreens are those trees and shrubs of 
which the leaves do not fall off in autumn, but 
retain their fieshness and verdure tluoughout the 
winter, and which may perform their functions 
during moie than one year. Evergreen leaves are 
generally of thicker and firmer texture than the 
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A, Ardisia; B, Holly [Ilex); C, Skimmia, 

leaves of deciduous trees and shrubs. The habit 
most common among the larger-leaved forms is 
indicated in the figure— these three distinct and 
unrelated evergreens, Ardisia (Primula cere). Holly 
( Aquifaliaccm ), and Skimmia ( Rutaccw ), havingnot 
only the same type of leaf, but very similar small 


white flowers with red berries. Evergreen leaves 
are sometimes very small, as in fiis and heaths; 
sometimes pretty large, as in rhododendrons, laurels, 
magnolias, &c. Evergreens, both trees and shrubs, 
have always been much sought after by the landscape 
gardener, and for purposes of ornament and shelter. 
Some genera of plants consist exclusively, or nearly 
so, of evergreens, whilst in others they exist only 
as exceptional species. Most of the Coniferte are 
evergreens; and the sombre green of pines, fiis, 
cypresses, &c. is a prevalent characteristic of 
northern scenery both in summer and winter ; 
whilst the undiminished thickness of the foliage 
affords winter shelter to animals which could not 
so well exist in forests composed merely of decidu- 
ous trees. Holly and ivy are amongst the finest 
British evei greens; the box, privet, and diffeient 
kinds of bay and laurel, rhododendion, phillyrea, 
myrtle, &c. are also familiar to every one. As 
instances of genera in which some species aie ever- 
green and others deciduous may be mentioned 
Barberry and Cytisus. Great numbers have been 
added to the lists of evergreen trees and slnubs 
available for ornamenting British gardens and 
pleasure-grounds by the opening up of China and 
Japan within the last thirty years. No European 
country has a greater wealth of evergreen trees 
and shrubs at its command than Britain, the 
climate of which, chiefly owing to absence of 
extremes of cold and drought, meets the require- 
ments of plants from the countries already named, 
and also in many cases those from New Zealand 
and the Cape of" Good Hope. Evergreens in the 
United States include, besides many species of the 
smaller conifers, the Redwood and Sequoia gigantca 
of California. 

Everlasting Flower, the popular name of 
certain plants, the flowers of which suffer little 
change of appearance in drying, and may bo kept 
for years without much diminution of beauty. They 
are plants chiefly of the order Compositre, having 
their flowers (heads of flowers) surrounded with an 
involucre, the scales of which resemble the petals 
of a corolla, but are rigid, 
membranous, and contain 
little moisture. Some species 
of Cudweed (q.v.) (Gnaplia- j, 

lium ) are often called ever- \r^ Y 

lasting flowers, and the other ' A A/ 
plants which bear the name \ VOrV 
belong to nearly allied genera, 
but particularly to Helichry- \ 

sum, Rhodanthe, and Aero- f\ 

clinium, which are mostly ' \ V 

annuals and natives of Africa \ 

and Australia. Hclichrysum 
arenarium is frequent on dry, 
sandy soils in many parts of 
Europe and the central lati- / 
tudes of Asia. It is covered a vcAit 
with a gray felted down, and \ 

has yellow flowers, which, f /a/AA, ' 
when rubbed, emit a faint 
aromatic odour. It is often 
worn on the continent of IStl 

Europe as an ornament in the ( v \ 

hat, particularly by wagoners. „ , , . 

E. any usti folium and //. Everlasting Flower 

Stachas shrubby species 

natives of the south of 
Europe — have larger yellow flowers. Some of the 
species have a poweiful and pleasant aromatic 
odour. Several kinds of everlasting flowors are 
frequently to be seen in our gardens ; others, such 
ns Phocnocoma and Aphlexis, natives of the Capo 
of Good Hope, are of shrubby habit, and choice and 
beautiful greenhouse plants. As an instance of 
everlasting flowers in other orders than Compnritic 
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Everlasting Flower 
(Hclichrysum 
braclcatum). 
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may be mentioned the genus Statice ; the coloured 
calyx in nearly all the numerous species of which 
it is composed is dry, membranous, and veiy per- 
sistent. The French call everlastings Immortelles , 
and often weave them into circular wreaths, which 
are placed beside recent graves, as emblems of 
immortality or of loving memory. A very extensive 
trade is now carried on by France, Germany, and 
Italy in growing and preserving everlasting flowers 
for exporting to Britain and America. , 

Everslcy, a village of NE. Hampshire, 13 
miles NE. of Basingstoke. Charles Kingsley was 
rector of the parish, from 1842 till his death here 
on 23d January 1875, and he lies buried in the 
churchyard. 

Evesliaill, a municipal borough of Worcester- 
shire, on the right hank of the navigable Avon, 
15 miles SE. of Worcester. It lies in a beautiful 
and fertile vale, and the chief industry is market- 
gardening. There are a fine modern bridge, public 
gardens, water- works ( 1884 ), a 16th-century guild- 
hall, &c. ; but the stately Benedictine abbey (709) 
is represented chiefly by a beautiful ' Perpendicular 
belfry (1533). Till 1867 Evesham returned two 
members to parliament, till 1885 one. Simon de 
Montfort was defeated here, 4th August 1265. Pop. 
(1851) 4605; (1SS1) 5112. See May’s History of- 
Evesham (1845). 

Eviction, in Law, means the dispossession of 
one person by another having a better title of pro- 
perty in land. In Scotland, the term is applied also 
to dispossession of movables, although in England 
and the United States it is restricted to lands and 
tenements. As popularly employed, eviction gener- 
ally means the forcible expulsion of a tenant from 
lands and houses. The technical legal terms for 
this process are Ejectment (q.v.) in England, and 
Removing (q.v.) in Scotland. The law of Ireland 
as regards evictions is in a different position from 
that of the rest of Great Britain, from the favour 
shown to tenants by the recent Irish Land Acts. A 
tenant’s interest in the land can be attached by 
creditors other than his landlord, and the tenant be 
evicted for failure to pay his debts, or by foreclosure 
of mortgage ; but the great majority of cases are 
cases of eviction by the landlord. This eviction 
proceeds upon the tenant’s failure to perform some 
part of his contract of lease — in general, the agree- 
ment to pay rent at stated periods, or the obliga- 
tion to remove voluntarily when the lease has 
expired. Under the recent statutes, no tenant in 
Ireland can be evicted for non-payment of rent un- 
less he owes at least a year’s rent. Where proceed- 
ings are taken with a view to have a tenant evicted 
from a holding for which a judicial rent has not 
been fixed, the tenant may apply to the court to fix 
a fair rent. If a tenant has been decided by the 
court to be entitled to compensation for improve- 
ments, lie cannot be compelled by process of law to 
quit his holding until the amount due to him as 
compensation has been made good. After a land- 
lord has obtained his judgment, six weeks must 
pass before he proceeds any further, in which time 
the tenant may pay the amount due, and thus stay 
the eviction. Before the passing of the Land Act 
of 1SS7, the eviction then took place if the tenant 
had failed to settle ; and the evicted tenant had 
a right to redeem for six months, and during this 
time the landlord was liable to him for the crops on 
the land. It became a widely prevailing custom for 
landlords, in these circumstances, to reinstate the 
tenant immediately after his eviction, as caretaker 
of the holding. After the period of redemption had 
run out, this caretaker might again refuse posses- 
sion of the land, and be again physically removed. 
If he paid the amount due to the landlord, he 
became tenant again. The Land Act of 1SS7 made 


law such of the rules of this custom as were in 
favour of the tenant. With reference to holdings 
of not more than £100 a year of rental (and the 
greater number of Irish holdings are such), it 
enacted that, when a landlord had obtained judg- 
ment entitling him to evict for non-payment of rent, 
he should (instead of proceeding to evict the tenant 
as formerly) serve upon him an eviction notice. 
The notice informs the tenant that a decree for the 
recovery of the land for non-payment of rent has 
been obtained by the landlord ; that any person 
entitled by law to redeem the said land must do 
so within six months from the service or posting of 
the notice, by paying to the landlord, or his agent, 
the sum specified in the notice as rent arrears and 
costs ; and that on sendee or posting of the notice 
the person in possession of the land, to whom the 
notice is addressed, is deemed to be in possession as 
caretaker only, and not as tenant. A return of 
such notices filed in court is presented from time to 
time to parliament, and their number is often mis- 
taken for the number of actual physical ejections 
from lands which take place in Ireland. But the 
tenant may redeem his right within six months, 
and meantime remains in possession of the land as 
caretaker. He cannot be removed as caretaker 
until a month after service of the notice, unless by 
special leave of the court. When a warrant has 
been applied for for his removal as caretaker, the 
justices may put a stay upon the issue of the war- 
rant for a month or less, if they think that, by 
reason of the illness of the caretaker, or any other 
cause, the proceedings ought to be delayed. 

Evidence. Evidence may be defined as the 
means of proving an unknown or disputed fact. In 
ordinary legal usage the term has two meanings 
which should be distinguished. In one it denotes 
testimony as to the existence of facts ; in the other 
it denotes relevancy to an issue, as when it is said 
that ‘hearsay is not evidence.’ Evidence is 
divided into oral or parole evidence, or statements 
made by word of month by witnesses in court ; and 
documentary evidence, the testimony derived from 
writing, or the use of any conventional symbols 
which, like letters, serve to express ideas. Real 
evidence is the testimony of things, as where foot- 
prints in a field give evidence that some one has 
been there. Another distinction is drawn between 
direct and circumstantial evidence. Direct evidence 
is the testimony of witnesses to what they have 
themselves observed or know of their own know- 
ledge regarding the fact to be ascertained, as when 
A testifies that he saw B stab C with a knife. 
Circumstantial evidence is testimony given by 
witnesses to what they have observed or know 
regarding facts more or less remotely connected 
with the unknown or disputed fact, as when A 
testifies that he found upon B a blood-stained 
knife. The relative value of direct and circum- 
stantial evidence as proof of fact has been much 
discussed. Direct testimony is generally esteemed 
the stronger; but witnesses may be mistaken, 
deceived, or deliberately false ; while circumstances 
‘cannot lie,’ and the conclusion forced upon the 
mind by an unbroken train of circumstances point- 
ing in the same direction is often more forcible 
than positive direct testimony. 

Instances may be found in which combinations 
of facts and circumstances are morally satisfactory 
as grounds of assurance and judgment, and, in 
many cases where a conviction has proceeded upon 
circumstantial evidence alone, the prisoner lias 
afterwards confessed his guilt. A good example 
is the case of Courvoisier, the valet and murderer of 
Lord William Russell (1840). Here there was no 
direct testimony whatever to connect the accused 
with the crime, and there were circumstances 
designed by the accused to suggest that it was the 
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■work of burglars. It was proved, however, that 
the prisoner had an opportunity of committing the 
crime, that some of the abstracted property had 
been concealed in his pantry, and that he person- 
ally had disposed of other portions of it. The 
evidence,- besides, excluded the reasonable belief 
that any other than the prisoner was guilty, and 
upon these grounds lie was convicted, and after- 
wards confessed. On the other hand there have 
been cases, happily rare, in which a miscarriage 
of justice, and the conviction of the innocent 
instead of the guilty, have resulted from a reliance 
by the jury upon circumstantial evidence. The 
most remarkable of these that has occurred in 
recent times arose out of a burglary committed at 
the rectory of Edlingham in 1879. Two burglars, 
one of whom shot at the rector, were seen on the 
night by the rector and another person. Two men 
were arrested and tried for the crime at North- 
umberland Assizes in 1879. Neither the rector 
nor the other person who had seen the burglars 
was able to identify the prisoners, and the defence 
was that the case for the prosecution was wholly 
one of mistaken identity. But a chisel found 
in the room where the crime was committed was 
traced to the possession of the prisoners ; a piece of 
newspaper picked up in the same room was found 
to correspond with a piece in the coat of one 
of the prisoners ; and footmarks found near the 
scene of the crime corresponded with those of the 
prisoners. The jury on this evidence found them 
guilty, and they were sentenced to penal servitude 
for life. They served in the convict settlement at 
Portsmouth for nine years ; when, in 1888, the true 
burglars, two other men than those who had been 
convicted, confessed to the crime. Inquiries were 
made by the authorities, with the result that the 
men who had been convicted on the evidence of 
the chisel, the newspaper, and the footmarks, were 
set at liberty. 

Judges and juries are not allowed by law to 
proceed upon their private knowledge of facts at 
issue before them, and must decide according to 
the evidence adduced. Of some facts, however, a 
judge takes ‘judicial notice,’ and these do not 
require to be proved by evidence. Such are all 
public acts of parliament, the proceedings and 
privileges of parliament, the course of proceeding 
and all rules of practice in force in the Supreme 
Court of Justice, the ordinary course of nature, 
natural and ai-tilicial divisions of time, the meaning 
of English words, and many other matters which 
judges are by statute specially directed to notice. 
Judges are also bound under the rules of law called 
presumptions to draw a certain inference from a 
certain fact unless the truth of such inference is 
disproved. A prcsumptio juris ct dc jure does not 
allow its inference to be disputed. For example, 
the law presumes that a minor is incapable of 
managing his own affairs ; and, when a man is 
proved to be a minor, he will be held so incapable 
without regard to the question whether iu truth he 
is so or not. A. prcsumptio juris may be rebutted, 
as thus : the law presumes that when a woman is 
married, her husband is the father of her children ; 
but evidence may bo adduced to prove the contrary. 
A third kind of presumption has been distinguished, 
the prcsumptio judicis vel hominis, but this is 
merely another name for an argument or inference 
of logic. With regard to disputed facts that are not 
matter of judicial notice or legal presumption the 
general rule is that he who affirms a fact mnst 
prove it ; and the burden of proof lies in the first 
instance on the party against whom judgment 
would be pronounced in the absence of evidence on 
cither side. 

The general rule governing questions as to what 
facts may be proved in judicial proceedings is 


that facts in issue (or those upon which the 
existence of the legal right in question depends) 
and facts relevant to the issue*— i.e. those from 
which the facts in issue may be inferred — may be 
proved to the exclusion of all other facts. Facts 
collateral to the issue are not allowed to be 
proved — e.g. in a question whether A committed a 
crime, the fact that he formerly committed another 
crime of the same kind is held to be irrelevant, and 
not allowed to be proved. Hearsay evidence — i.e. 
testimony to the fact that a statement was made by 
a person not called as a witness— is similarly deemed 
to be irrelevant, the reason generally assigned 
being that the • best evidence must be given. 
But the rule excluding hearsay suffers exceptions. 
Thus, voluntary confessions of crime and declara- 
tions by persons accused of crime are admitted as 
evidence against themselves ; and declarations 
made by witnesses at the point of death, or in fear 
of death, are received as evidence against others. 
The opinion of a witness, as distinguished from 
his testimony to a fact, is generally held to be 
irrelevant ; but the opinion of skilled persons or 
experts as to matters coming within their special 
province is admitted. Thus, in a question whether 
a man was sane when he made his will, the testi- 
mony of a witness to the fact that the deceased 
wrote his will in different coloured inks upon 
medicine labels would be deemed relevant, while 
the same witness’s opinion that ‘no sane man 
would make a will in that way 5 would be deemed 
irrelevant ; but in a question whether A was 
poisoned, the opinion of medical men is admitted 
as to the effects of the poison of which A is said to 
have died. Evidence as to a person’s character is 
deemed to be relevant in an inquiry regarding his 
conduct. 

Admissible facts may be proved by documentary 
or by oral evidence. When the contents of docu- 
ments are proved by the production of the docu- 
ment itself in court, the evidence is said to be 
primary. When copies are produced, the evidence 
is said to be secondary. As a general rule the 
documents themselves are necessaiy, as being the 
best evidence ; but copies are accepted in certain 
settled cases — as where the original is in possession 
of the adverse party, who refuses to produce it; 
where it has been destroyed or lost ; or where it is 
of such a nature as not to be easily movable, as in 
the case of a libel written on a wall. Public docu- 
ments, such as the records of the realm, the acts 
of parliament, and the like, are proved by copies 
variously authenticated. When the law requires 
writing as proof of any proceeding or contract, oral 
evidence will not be admitted to alter or contradict 
,snch writing. Such evidence will, however, be 
received for the interpretation and construction of 
documents where they are obscure or couched in 
language used out of its ordinary' sense. 

The old rules which restricted or excluded the 
admissibility of a witness on the ground of religion, ' 
of interest, and of character have been gradually 
swept away by legislation. Objections of interest 
and character do not now affect the admissibility 
of witnesses, but are urged against their credibility 
when their testimony has been received. As a 
general rule all persons who are capable of giving 
rational evidence are admissible as witnesses. 
Extreme youth and mental infirmity will exclude 
if it is such as to prevent the witness from under- 
standing questions or giving rational answers, or 
from knowing that he ought to speak the truth. 
In criminal cases the accused is not admissible as a 
witness, nor the husband or wife of the accused, 
except where he or she is the person injured by the 
crime. Some exceptions to the rule have been 
made by recent statutes— as e.g'. the Criminal Law 
Amendment Act of 1SS5, which allows persons 
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accused of offences under tills act and tlieir hus- 
bands or wives to be competent witnesses. Thus, a 
man charged under the act with abduction of a girl 
under sixteen may give evidence himself, and call 
his wife to prove that at the time the crime was 
said to be committed he was not at the place where 
it was committed ; while a man charged with 
assault with intent to ravish (which is not within 
the act) can neither testify himself nor adduce 
his wife’s evidence at all. Witnesses are in the- 
ordinary case examined in open court by word 
of mouth, after taking an oatli to tell the truth. 
If any witness is unwilling to be sw'orn from con- 
scientious motives, the judge may permit him 
to make a solemn Affirmation (q.v.). Any person 
who has made such declaration and wilfully and 
corruptly gives false evidence may be prosecuted 
and punished as if he had committed Perjury (q.v.). 
Witnesses are first examined by the party who 
calls them into court. After this examination- 
in-chief they are cross-examined on behalf of the 
opposite party, and then re-examined. Leading 
questions — i.e. questions which suggest their ow’n 
answer — may be put in cross-examination, but not 
in the examination-in-chief. No witness is bound 
to answer any question if the answer would expose 
him to a criminal charge ; hut if the result of his 
answer would be to render him liable to a civil suit 
for debt or otherwise he must answer notwithstand- 
ing. Questions may be put in cross-examination 
to test the accuracy or credibility of the witness, 
and to shake his credit by injuring his character ; 
but the judge may disallow questions which he 
considers to be vexatious and not relevant to the 
issue. Every witness may be examined as to 
whether he has ever made a different statement 
regarding the matter of his examination ; and, if 
he denies, proof may be led to contradict him. 
Spouses cannot be compelled to disclose communica- 
tions made to one another during the marriage. 
Confidential communications between parties to 
legal proceedings and their legal advisers are 
similarly protected. Medical men and clergymen, 
on the other hand, may probably be compelled to 
disclose communications made to them in pro- 
fessional confidence, although the point remains 
doubtful (see Confidentiality ). Except in cases 
of treason and perjury, the evidence of one 
witness is held sufficient by the law' of England to 
support a conviction ; butpvoof of circumstances to 
corroborate such witness is usual. The rule runs 
the other w r ay in Scotland, where no libel can be 
proved by the unsupported testimony of a single 
witness ; but, as one witness is held sufficient to 
prove each of a chain of connected facts, the 
practical effect of the tw'O rules is the same in both 
countries. See Sir Janies Fitzjames Stephen’s 
Digest of the Law of Evidence (5th eel. 1887), and 
Kirkpatrick’s Digest of the Scottish Law of Evidence 
(2d ed. 1886). 

In. the United States, state laws prescribe the 
rules of evidence which govern the state courts, 
and, in the absence of congressional enactments, 
federal courts. The effect of recent acts of congress 
is that there is now no restriction as to the 
admission of testimony based upon the colour or 
nationality of the witness ; and in general the 
party in interest both in civil and criminal cases 
may he a competent witness, subject to the general 
rule that a party is not compelled to criminate him- 
self, nor shall his silence upon any question create 
a presumption against his innocence, and subject 
also to the general rule that a husband shall not 
he allowed to testify against his wife, nor the wife 
( unless the offence has been committed by the one 
against the other) against her husband. Where 
the evidence relates to the remedy, as in the 
proving of an instrument hv subscribing witnesses, 


state rules govern both in federal and state courts; 
hence the practice varies with the locality. Cir- 
cumstantial evidence is admitted by courts with 
great reluctance, and in criminal cases, if not 
corroborated by the positive evidence of at least 
one witness, it must he of such a character as to be 
equivalent in weight of evidence to direct and 
positive evidence, and he entirely inconsistent with 
the innocence of the party accused. 

A belief in God and in divine rewards and punish- 
ments, here or hereafter, for deeds done is essential 
to the admissibility of a witness ; and this belief 
must have no reference to the punishment for 
perjury by human law ; hence one having no belief 
m God cannot he a competent witness, and no form 
of oath which he declares to he binding upon his 
conscience cures this defect. The jury are the 
judges of the fact, and, as such, of the credibility of 
the witnesses ; lienee no jury in the United States 
is obliged to reject a statement of a witness 
because uncorroborated by positive testimony, 
either direct or circumstantial. The general rules 
as to relevancy ; the relative value of written and 
oral evidence, and the control of the one by the 
other; and the taking of an oath or affirmation 
are to the same effect as those observed in England. 
— For the evidences of religion, see Apologetics. 

Evil may he generally defined as that which 
is opposed to the divine order of the universe. It 
requires only a superficial observation to perceive 
that there are many apparent exceptions to the 
pervading harmony and happiness of creation : 
there are convulsions in the physical world ; there 
are suffering, decay, and death throughout the 
whole range of organic existence ; and the appella- 
tion of Evil is commonly applied to such pheno- 
mena. In the face of the human consciousness, 
such phenomena appear to he infractions of the 
general order and good, and it- pronounces them 
evil. Every form of religion testifies to the 
recognition of evil in the external world, and 
superstition in all its shapes mainly rests upon it. 

But it is in the sphere of moral life alone that 
the conception of evil is most deep-seated — evil in 
human life and manners and history. There is in 
the moral consciousness of man a sense of violated 
order, of transgression of divine law, or what is 
called sin, which is evil in its essential form. This 
fact of evil is everywhere appealed to by the 
Christian religion ; it is the aim of this religion to 
deliver men from its power and misery. Every 
ethical and judicial code is based upon its recog- 
nition, and is designed to protect human society 
from its injurious consequences. 

The question Of the origin of evil has been greatly 
discussed, and has received various answers. The 
simplest and most direct of these answers is that 
which maintains a double origin of things, or a 
system of dualism. This conception lies at the 
basis of many forms of religion ; it may he said to 
be the fundamental conception of all mere nature- 
religions. Interpreting the obvious appearances of 
nature, these embody in divine personalities its 
contending manifestations of light and darkness, 
benignity and terror. The opposition of Ormuzcl 
and Aliriman in the old Zoroastrian faith is one of 
the most conspicuous examples of this religious 
dualism. Manicheism, which spread so widely in 
the 4th and 5th centuries, and the Syrian "nosticism 
from which it sprang, though accounted amongst 
Christian heresies, are also historical illustrations 
of the same principle. 

The dualistic theory of the origin of evil, how- 
ever, could not maintain itself with the advance 
of speculation and the truer appreciation of Chris- 
tian truth. It -was at once a postulate of the 
cultivated reason and a dictate of divine revela- 
tion that the world proceeded from One absolutely 
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Divine Creator, holy and good, of whom, and t 
through whom, and to whom are all things. It 
was necessary, therefore, to reconcile the appear- 
ance of evil with this fundamental admission. 

The doctrine of the Fall, especially in the later 
form of development which connects it with the 
existence of a devil or evil spirit, tempting man 
in the shape of the serpent, was supposed to 
explain the appearance of evil in human history. 
Being tempted of the devil, man sinned, and so 
fell from his obedience to the divine law. This is 
the doctrine of orthodox Christian theology, and 
the answer which it gives to the inquiry, now sin 
came into the world. And many minds never 
think of carrying the inquiry further. It is clear, 
however, that this explanation of the historical 
origin of evil leaves the question of its real and 
absolute origin unsettled. The devil being assumed 
as the cause of man’s sin, the further question 
arises, whence the devil? Is he an absolute per- 
sonality ? in which case we are landed in the old 
theory of dualism ; or is he, according to the 
traditionary Christian conception, a fallen angel ? 
in which case the question just returns, whence 
the spring of evil in him? (See Devil.) There is 
no real explanation gained by this removal of the 
question ; it is still the same difficulty — whence 
the origin of evil in the creation of an all-perfect 
Being, almighty as well as all-wise and good ? 

Speculation may please itself with ingenious 
answers to this question, but in truth it admits 
of no satisfactory solution. Some, for example, 
have argued that evil, like darkness or cold, is an 
indispensable element of alternation or contrast in 
human life. All individual reality is only the 
product of opposite forces working together. 
Character could only arise from the interaction 
of opposing ethical influences of good and evil. 
In nature we have attraction and repulsion, rest 
and motion, positive and negative electricity ; 
why should it be different in the sphere of morals ? 
Here, too, there must be polarity. Good can only 
exist in contradistinction to evil ; the one no less 
than the other is necessary to constitute the drama 
of human life and history. Others, again, have 
argued that evil is the result of what is called 
metaphysical imperfection. God alone can be 
perfectly good. The creature in its very nature 
is limited, defective ; and evil is nothing else than 
the evidence of this limitation in man. It is not 
something real or positive, but only a privation. 
It is in morals what cold and darkness are in 
physics, a pure negation. Thus have argued such 
profound thinkers as Augustine and Leibnitz. 
Blit it requires but little penetration to see that 
such arguments, however ingenious and so far 
well founded, do not meet the essential difficulty 
of the problem. If evil be, according to suck 
views, a necessary element of human life, in the 
one case in order to develop its activity, in the 
other case as clinging to its creaturely limitations, 
then plainly it is not, in the orthodox sense of the 
word, evil. It is not and cannot be a contradic- 
tion of the true idea of human life, and at the 
same time a necessary element of it. Whatever 
necessarily belongs to life must help its true 
development, and not injure and destroy it; must 
bo good in short, and not evil. Such theories, 
therefore, only solve the problem by eliminating 
the fact. The origin of evil must remain for ever 
inscrutable ; nor is it wonderful that it should. 
It is only in its ultimate sense conceivable as a 
quality of moral freedom, and moral freedom in 
man or any created being is a profound mystery. 
It is something which ‘ we apprehend, but which 
we can neither comprehend nor communicate.’ 

The problem of tlie origin and existences of evil is dealt 
with by the most notable philosophers, as by Kant and 


Hegel, but assumes special prominence in the pessimistic 
philosophers, Schopenhauer and Hartmann. According to 
Schopenhauer, not merely does pain greatly outbalance 
pleasure, but existence as such is necessarily evil (see 
Pessimism ). John Stuart Mill, in his posthumous essays 
(1874), held that, in the presence of so much and so great 
evil, physical and moral, in the universe, it was im- 
possible for him to believe in a deity at once omnipotent 
and all-benevolent. He felt therefore driven to regard 
God as a Demiourgos limited in power by the materials 
on which he had to work. See also Sin, Will, and 
Julius Muller, The Christian Doctrine of Sin (trans. 
from the 5tli German edition, 18C8). 

Evil, King’s. See Scjrofula. 

Evil Eye. the power of exerting an evil 
influence or fascination on any one by a glance 
from the eyes, one of the most venerable and wide- 
spread of human beliefs, sanctioned alike by the 
classical authors, the Fathers of the Church, the 
medieval physicians, savage races everywhere, and 
modern usage in many countries within the range 
of Christianity. Readers of Virgil will remember 
the complaint of Menalcas in the third Eclogue 
that some evil eye lias bewitched his tender lambs, 
and every one is familiar with St Paul’s hold 
metaphorical use of the idea to express the spiritual 
perversion of the Galatians (iii. 1). By the 
ancient Greeks it was called Baskania, by the 
Romans Fascinum ; and to both it was an integral 
part of the popular belief. Amulets of very various 
forms — the most common those shaped like horns, 
like a frog, or like a hand— were worn to' J counter- 
act its effect, and such devices adopted hy way of 
safeguard as spitting on the ground or on the 
breast, showing something ridiculous to the fas- 
cinator, dissimulating good fortune, or doing some- 
thing unpleasant hy way of a counter-penance, 
like Polycrates of Samos throwing his ring into the 
sea. It was supposed that fascination was most 
often due to envy ; hence the philosophy of over- 
coming it, and converting it into laughter and 
safety, by the exhibition of some ridiculous amulet, 
often of most indecent description. Such also weie 
the oscilla or little masks of Bacchus hung upon 
fruit-trees to avert the fascinum and keep them 
fertile, and the phallus borne about in procession 
at the Dionysia. Of similar origin is the fact that 
stated numbers are particularly liable to the 
fascinum, and hence the deep-rooted Jewish dis- 
inclination to number flocks or the like, and the 
no less strong objection of Neapolitan and Scotch 
fishermen to state the number of their catch. In 
the folklore of almost every people it is considered 
unlucky to be praised with any particular warmth, 
and it is a point of prudence to use certain formulas 
immediately thereafter. We find this not only 
among the ancient Greeks, Romans, Celts, and 
Teutons, but among such people as the Turks, 
Italians, Spaniards, as well as the Chinese, 
Japanese, Negroes, and Red Indians. Thus, in 
Carniola and Corsica a mother does not care to 
hear her baby praised or a farmer his crops, while 
even in England here and there sick people still 
feel uneasy at being told that they are looking 
much better. 

Nowhere at the present day has the belief in 
the evil eye a more real power than among the 
Neapolitans. The Jcttatura is one of the common 
dangers incident to life, and every one wears 
his amulet against it. These are usually of silver, 
in the form of an antelope horn, a hand with 
the first and little finger doubled down, a. key 
with a heart in its handle, a descent moon with a 
face in it, or a sprig of rue. Other very common 
forms are the cimuruta, an emblem combined of all 
the foregoing, none of which are direttly Christian 
symbols, and the cavallo marino (‘sea-horse’) and 
sifena, the last two being very common in Pompeian 
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paintings. The hon or of this fatal gift of fascina- 
tion with its blighting influence is deepened by the 
fact that it is exerted upon any object upon which 
the eye may first light, often, if not indeed usually, 
in opposition to the will of the person who is cursed 
with it. Men now possess it' more commonly than 
women — nay, the jettcitorc is often a priest or 
monk, and it was long a matter of common belief 
that it was an unhappy attribute of Pio Nono him- 
self. In ancient times, on tire contrary, it was 
more common in women than men, and was 
possessed most often by little old women with 
squint or deep-set eyes, especially those who were 
. lean and melancholy, and had double pupils. The 
Neapolitan jcttatorc is traditionally a morose and 
sallow man, eager to cast his blighting influence 
over men and women, but most commonly children, 
and usually he is a mean-looking personage, 
totally unlike the portentous figure idealised in the 
Corricolo of Dumas. Many of the medieval philo- 
sophers have seriously discussed the rationale of 
.the evil eye, with its relations to the poisonous 
rays emitted by toads and basilisks, and the 
fascination of terror exerted by the serpent upon 
the bird through keeping its eyes fixed steadfastly 
upon it. Grimm notes as one of the best means of 
recognising a witch, that when you look into her 
eyes you see your image reflected upside down, 
and suggests that the peculiar conformation may 
have had something to do with her evil' eye. At 
anyrate this baneful property is characteristic of 
witches everywhere, of none more than in those of 
Teutonic mythology. 

See the learned discussion of the subject in W. W. 
Story’s Castle St Angelo and the Evil Eye (1877); G. 
Pitre, La Jettatura ed il Mal’occhio in Sicilia (IColozsvar, 
1884); chap. vi. of E. N. Kolfe and H. Inglehy’s Naples 
in 1888 (1888); and M, Tuchmann’s exhaustive series of 
papers on ‘Fascination’ in Melusine (vols. ii. iii. and iv. 
1884-89). For some valuable eastern evidence, see 
papers by John de Cunha and Purushottam Balkrislina 
Joshi in part iii. of the Journal of the Anthropological 
Society of Bombay (1888). 

Evil Merodacli. See Babylonia. 

Evolutc, Involute, correlative terms first 
applied to the tracing of curves by Huygens. Under 
this distinction every mathematical curve is con- 
sidered as one of a pair which are mutually pro- 
duced. To measure the curvature at any point, or 
the amount of bending or deflection from the tan- 
gent, we find a circle which coincides with the 
curve for an .elementary distance. This circle of 
curvature or ‘ osculating circle ’ must evidently 
diminish its radius as the curvature increases, and 
increase its radius as the curvature diminishes. 
The centre of this circle is called the centre of 
curvature for that point ; and the successive points 
of any given curve have in general different centres 
of curvature, because the amount of deflection is 
constantly varying. When we trace, for example, 
an ellipse, the varying centre of curvature is at 
the same time tracing a companion curve of quite 
a different shape. The latter is called the evolute 
and the former the involute. Or we may begin 
with the evolute. Take a circular disc of metal 
or wood and wrap a., thread round the circum- 
ference, which is now to serve as the generating 
curve. When the disc is held- fast to any plane, 
and the string unwrapped under tension, any 
point of the latter will describe on the plane an 
involute of the circle. At any particular moment 
of the process the straightened or unwound part 
of the string is the radius of curvature of the 
outer curve. Thus, (1) the tangent to the evolute 
at any point is the normal to the involute at the 
corresponding point; (2) any curve as involute can 
have out one evolute, but any curve regarded as 
an evolute has an infinite number of involute 


companion curves, which are all parallel; (3) the 
length of any arc in the evolute is the difference 
between the tangents at its extremities. When the 
circle is evolute, its involute (see fig.) is obviously 
spiral ; and, when it is itself involute, the corre- 
sponding evolute has the exceptional form of being 
diminished to a point. The evolute of the cycloid 
is also exceptional, being another equal cycloid, 
a fact first observed by Huygens. A practical 
application of the involute of the circle occurs 
in theoretical mechanism in connection with the 
shape of the teeth of wheels, under certain circum- 
stances. 

From A, the beginning of the involute, draw a 
tangent AM = length of circumference of the circle. 



Divide AM into eight equal parts (as figured) and 
the circumference into the same number at B, B, B, 
&c. At these points draw tangents so that line 
Bl = line Al, B2 = A2, B3 = A3, B4 = A4, &c. The 
extremities of the tangents show the curve called 
the involute of the circle. The dotted curves of 
the diagram show three of the companion involutes, 
all parallel to the first. They obviously admit of 
indefinite extension, however small the generating 
circle may be. 

Evolution. Upon every developing mind, 
whether infantile or consciously philosophic, there 
messes at times the question of the origin of things. 
The attempt to answer this is to construct a 
cosmogony ; and is alike the earliest and the latest 
extension of our common-sense account of things 
into complete and more orderly form as science. 
In seeking to do this the greater and more per- 
manent phenomena at first impress us ; and our 
speculative restlessness, if not lulled altogether, 
may seek to satisfy itself bv postulating the exist- 
ence of the universe substantially unchanged 
during an infinite past. But this philosophy of 
things is not only incapable of being really grasped 
by the highest effort of the intellect, but is 
incessantly contradicted by experience ; it has 
hence never gained any real acceptance from the 
simplest common sense, much less any confirmation 
from science. The alternative then arises of draw- 
ing an explanation of the origin of things from 
our experience not of permanence, but of change. 
Here it is naturally the most changeful phenomena, 
the most marked and sudden contrasts, which first 
and most deeply arouse our attention, and this not 
only in nature, but still more in human life and 
affairs. The conception of uniformity among 
superficially different phenomena has hardly arisen, 
and the demand for explanations in terms of cause 
and effect, other than in terms of personal volition, 
is proportionately weak. The hypothesis of a 
sudden and unexplained, of a mysterious appear- 
ance or creation of things, thus next presents 
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itself ; and the subsequent explanation of this as an 
act of external will is rendered easy by our personal 
consciousness. As our practical and industrial 
powers develop, and the perception of phenomenal 
order deepens and extends, , the original simple 
association of a simultaneous appearance of all 
phenomena with a flash of volition is modified. 
Phenomena are becoming classified and inter- 
connected in larger and larger groups, with which 
a higher anthropomorphism can henceforth asso- 
ciate a conception of detailed design. The older 
view only remains provisionally so far as order 
is not yet apparent ; such later creationist theories 
become increasingly supplemented by a recogni- 
tion of the changes in progress around us. The 
importance of these is found steadily to increase, 
and the conception of evolution, nascent since the 
crudest view of creation had given place to a more 
gradual and causal explanation, now becomes in- 
dependently formulated in each order of phenomena. 
Human aftairs become more and more obviously 
interpretable than of old, and there arises in their 
place the characteristically modern idea of progress. 
Natural science meanwhile has become more active, 
the very astronomical and geological phenomena 
from wliicli our ideas of permanence were most 
derived are seen to be in process of change. Changes 
which seemed to be catastrophic in their vastness 
are proved to be only the cumulative product of 
natural agencies in daily operation ; and the idea 
of the present as the product of the past also 
becomes extended to the world of organic life. The 
details, the general mechanism and direction of 
the processes of change, thus become inquiries of 
paramount interest to each body of scientific 
specialists and still more to the philosopher. It is 
at this period that we find ourselves, and to the 
brief discussion of these questions therefore that 
we must pass ; but it is useful from the outset to 
recognise that instead of having well-defined and 
sharply-opposed theories of creation and evolution, 
these are but phases of an incomplete evolution. 
Hence the controversies so active during the middle 
half of the present century have practically ceased ; 
it is admitted on all hands that the evolution 
theory only supersedes those cruder anthropo- 
morphisms of arbitrary creation and of mechanical' 
contrivance which presented the universe as a mere 
aggregate of finished products, without excluding 
that higher and more unified teleology which in- 
terprets it as the orderly unfolding of a cosmic 
drama. And as we see the evolution theory to be 
an orderly development beyond its predecessors, 
mere destructive criticism of these becomes no 
longer necessary. 

Mode of Treatment . — The student of theology or 
philosophy, or the man of general education, is 
usually inclined at once to plunge amid the con- 
flicting currents, the perplexing eddies of past 
cosmogonic speculations. He hence sets out by 
reviewing the oriental theories of the universe, and 
comparing these with Hellenic ones ; he develops 
mingled types of both through early Christian 
thought^ into the elaborate compromise of the 
scholastic world ; and finally endeavour’s to trace 
the modifications and survivals of these in con- 
tact with the thought-streams of the Renaissance 
and the Revolution before reaching the theories of 
modern tiirres. But it would be a grave mistake to 
suppose that these last are the product of any 
continuous development from the preceding course 
of speculation. They have arisen independently 
and upon a distinct line, and present themselves as 
the most generalised result and expression of our 
concrete studies of natural science. Hence such 
historic inquiries, in all cases difficult, if not 
actually mrsleading, would he in any ease pre- 
mature ; whereas, when we have grappled with the 


scientific theories of evolution, we may then pro- 
fitably note the analogies or parallelisms, the sur- 
vivals of, or reversions to, earlier modes of thought 
which these present. 

Scientific conceptions of evolution may them- 
selves be approached from various sides. Minds of 
the more abstract type or training tend to begin 
with such a highly generalised analysis and ex- 
position of the subject as that with which the 
labours of Herbert Spencer have been so pre- 
eminently concerned. After accepting or modify- 
ing this dynamic view of the universe as a whole, 
we should then seek to satisfy ourselves as to the 
applicability of our principles to the genesis of the 
physical world, and thence pass to the phenomena 
of life, mind, and society. We should then be 
accustomed to regard the universe no longer as 
a mere phantasmagoria, nor even merely as an 
orderly succession of events, but as a process of 
becoming. And, since this orderly flux of evolution 
is still in progress, scientific prevision thus becomes 
possible, and with it a corresponding degree of 
practical prevision as well. We thus reach a tran- 
sition from the cosmist to the humanist attitude ; 
the essential step from an evolutionary system of 
science towards an evolutionary system of ethics 
would then be made. These general conceptions 
reached, and an evolutionary philosophy in its 
broadest outlines being tlms settled, we are in a 
position to review the earlier systems of different 
historic periods, and rationally criticise and inter- 
pret them in the light of our own conceptions; it 
may be even to recognise defects or deficiencies in 
these, and to obtain suggestions how to correct or 
supply them. 

A less arduous and more popular method, con- 
crete and inductive moreover, and consequently 
more in harmony with the modem spirit, is to 
begin as a scientific specialist, artificially isolating 
in thought one order of phenomena at a time from 
the complex unity of nature. Reviewing in this 
way the physical sciences, next the biological, and 
finally the "mental and social, we shall be able to 
trace the parallel rise of evolutionary interpreta- 
tions in each order of phenomena. And, after 
adequate detailed study of physical and organic 
processes, we may not only discuss the broader 
generalisations with fuller grasp and certitude, but 

I iroceed to inquire into the evolutionary process in 
ligher sciences with ampler preparation ; and thus 
ultimately approach the philosophic ideal of clearest 
and completest general view. 

In this way we should have again completed the 
same cycle of thought as that sketched in the pre- 
ceding section, but this time inductively instead of 
deductively : we have, as it were, worked our way 
upwards from our scientific primers instead of down 
from Mr Spencer’s First Principles or the like. 
In short, then, the most simple, safe, and fruitful 
scientific method of studying the problem of evolu- 
tion we find to be to reverse the order of the three 
distinct methods above outlined ; to commence 
with the concrete study of evolution as manifested 
in the universe as a whole, in the earth’s crust, and 
among plants and animals ; gradually to rise toward 
more abstract expression and more deductive grasp, 
then to pass to mental and social evolution. 
Within the present compass the utmost that can 
be attempted is to sketch out a few of the leading 
lines of thought and still more briefly indicate 
others. 

Evolution in the Physical Sciences — Astronomy . — 
Here, as in other sciences, early conceptions of the 
universe agree in viewing it as being, .as far as 
possible, in permanence and at rest, and not in 
change and motion. Such static views may bo 
only tacitly implied, but are more usually diicctly 
avowed : thus the earth was long viewed as a 
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plane stably supported, and till very recently the 
stars were viewed as fixed. But as the static 
universe of the ancient astronomer passes into that 
of Copernicus and Kepler, Galileo and Newton, 
Herscheland Leverrier, dynamic, or more accurately 
kinetic, conceptions have henceforward an assured 
prominence in at least one science, and that the one 
most obviously concerned with the universe as a 
whole. For although evolutionary speculations of 
more or less vagueness seem to have arisen once 
and again in almost every science, the first well-de- 
veloped theory of evolution which has attempted to 
cope with the observed facts of any science must 
be credited to astronomy (if not to the professed 
astronomer) in the famous Nebular Hypothesis 
(q.v.), of which the suggestiveness to all other 
departments of science must be freely admitted. 
For the mind which has once fairly grasped the 
conception of stellar and planetary evolutron can- 
not readily stop there. 

Evolution in Chemistry. — In chemistry kinetic 
conceptions must naturally have been rife from 
the earliest times. The records of ancient chemis- 
try are indeed largely those of the speculative 
exaggerations of kinetic hypotheses by the alche- 
mists ; as its history in more modem times bears 
the trace of a strong, and in some respects exces- 
sive reaction from these, albeit to occupy the 
more certain ground afforded by the conception 
of the permanence of matter. ‘But the analytic 
researches, the studies of atoms and elements, of 
valencies and molecular constitutions viewed as 
absolutely definite, are again being used only as 
starting-points for new dynamic departures, such as 
those of thermo-chenristry ; while new speculations, 
essentially evolutionist, such as those of Crookes 
and others, are arising on various hands around 
the well-known periodic law ( see Chemistry ). The 
similarity in composition of our planet with that of 
sun and stars, and the intimate relation between 
organic and inorganic compounds, are also sug- 
gestive ; while the actually observed genesis of 
many species of minerals by the action of natural 
causes, and the frequent transmutation of one 
species into another when some definite change 
takes place in the surrounding conditions, are not 
without evolutionary interest. 

The recent movement in chemistry above 
alluded to is indeed only the counterpart of what 
has been taking place earlier and more fully in 
physics, thanks largely to astronomy and to the 
mechanical arts, not to speak of other influences. 
The laws of motion, the conception of gravitation, 
the abandonment of the theories of the material 
nature of light, heat, and electricity, are all steps of 
the same progress, as are also the positive demon- 
stration of the existence of the imponderable ether, 
and finally the sublime conceptions of the conser- 
vation and dissipation of the evolution and dissolu- 
tion of energy throughout the universe. And as the 
analytic task of the chemist and physicist rises from 
that of weighing and grasping at the atom to that 
of watching and measuring the wave, our general 
conceptions are inevitably changing also. The idea 
of a static universe, essentially constructed once for 
all of so many different masses and kinds of matter, 
upon which man of science, philosopher, and 
theologian alike formerly agreed, is on all hands 
fully giving place to that of a dynamic unity 
which owes its manifold and unceasing differentia- 
tion to the varying modes or moods of the universal 
energy. 

Evolution in Geology. — That the last-century 
mineralogist was here and there already widening 
his interest to the rocks and even meditating as to 
their nature and origin is- well evidenced by the 
penetrating speculation of Linnaeus : ‘ It mar be 
that the solid rocks are not primeval, but the 


daughters of time.’ As subsequent generations 
of research have shown us, this solid rook is the 
product of igneous and that of aqueous action, here 
reaching hack to an incalculable antiquity, or there 
evolved within the period of human occupancy; 
while others consist in great part, or even com- 
pletely, of the remains of extinct animals or plants. 
These are conceptions now so familiar that it is 
difficult to realise their once revolutionary appear- 
ance and effect. But when we take into account 
the transition from the cataclysmal and essenti- 
ally creationist theories which at first prevailed 
to the uniformitarian, or evolutionist, interpreta- 
tion of geological phenomena which centres round 
the work of Lyell, we cannot wonder that such a 
revolution in geological doctrine should have exer- 
cised an influence upon general thought only second 
to that of the Copernican astronomy itself. More 
detailed studies, too, would be of no little service 
to our general theories ; note, for instance, how the 
geologist takes from the astronomer, now a stellar 
evolutionist, the cooling planet, and outlines its 
primeval snnderings of land and sea, its wrinkling 
liills and vales, how he proves that the pulse of 
ocean is but the dying ripple of a once fiftyfold 
mightier tidal wave, or how the glacial period is 
the inexorably recurrent winter of a year of ages. 
The' mineralogist no longer merely measures and 
analyses, but deciphers the origin and transmutation 
of mineral species, and of the rocks they form under 
the forces of the environment (see Mineralogy) ; 
and the typically changeful phenomena of climate 
and atmosphere are rendered the subject of a 
typically dynamic sub-science (see Meteorology ). 

Modal Explanation of Physical Evolution . — We 
must sooner or later inquire whether any general 
principle can be found to verify and rationalise the 
process of evolution in the physical world, and to 
this the answer has been specially elaborated by 
Mr Herbert Spencer. His essential principle or Law 
of Evolution must be stated in liis own words : 
‘Evolution is an integration of matter and con- 
comitant dissipation of motion during which the 
matter passes from an indefinite incoherent hetero- 
geneity to a definite coherent homogeneity, and 
during which the retained motion undergoes a par- 
allel transformation.’ The deductive and inductive 
establishment of this principle, and its comprehen- 
sive verification and fruitful application, through- 
out the fields of the higher sciences as well, are 
necessarily left for fuller separate exposition (see 
Spencer). And although the student who seeks 
to follow Mr Spencer in grappling with the riddle 
of evolution in higher orders of phenomena may 
not admit that his uncompromising application of 
the principles of physical evolution to higher cate- 
gories is so exhaustive and satisfactory as lie claims, 
there can be no doubt that this general treatment 
has been on the whole amply justified so far as it 
goes, alike in unifying the sciences, and in the 
separate organisation of these. 

Evolution in Biology. — This portion of the sub- 
ject demands special attention and fullest outline 
for many reasons. Not only is the transition from 
static to evolutionary conceptions of comparatively 
recent, indeed almost contemporary interest ; but 
the progress of the doctrine of evolution as a general 
theory of the universe has been most closely con- 
nected with progress in biology. And while we can 
at best merely speculate as to the direct continuity 
of evolution from the inorganic to the organic world 
(see Biology, Spontaneous Generation), we 
are constantly impressed by the fundamental unity 
of the process in the simplest and most complex 
forms of life, and by the thoroughness with which 
the same principles may be traced into the highest 
‘ superorganic ’ phenomena of mind and society. 

At the outset we require some such conception of 
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the actual historic progress of our concrete know- 
ledge of plants and animals as is outlined in the 
articles Botany and Zoology, and also of that 
rise of our more abstract kinetic and static (physio- 
logical and morphological) interpretations of the 
phenomena of life as is given under Biology and 
BOTANY. The general argument for evolution 
appended by Darwin to the classic statement of his 
theory of Natural Selection in the Origin of Species 
has been already summarised under Darwinian 
Theory, and its separate heads are also to be 
found under separate articles ; only the briefest 
reference to these need here be made. We must 
keep, for instance, in view the conceptions of the 
actual evolution of the individual which have 
become systematised in the sub-science of embry- 
ology (see Embryology). Suffice it, however, 
here to recall that, although it is in this con- 
nection that the term evolution first makes its 
appearance, it is used along with development, in a 
sense diametrically opposed to its present signifi- 
cance, as the mere enlargement and unfolding 
( evolutio , evolution, Entmckclung) of a form and 
structure in all essential respects a perfect minia- 
ture of that of the adult. 

Without recording or analysing the various con- 
ceptions of species (see Species) it is sufficient 
again to note how the belief in their objective 
constancy and practical definableness is shaken 
by such facts as (1) that pre-evolutionary system- 
atists differ hopelessly upon the number and limits 
of the species of all the more variable groups 
of plants and animals; (2) that the mere numeri- 
cal increase of the number of specimens in our 
museums is constantly compelling us to recognise 
that great numbers, sometimes even scores or 
hundreds, of ‘type-specimens’ of irreproachably 
described 1 species ’ are but so many individual mem- 
bers of a series linked by the most infinitesimal 
gradations, yet of which the extremes differ by 
characters of specific, it may be even generic rank. 
And when (3) the assumption of the general 
sterility of hybrids is proved experimentally (see 
Hybrid) to be an exaggeration, it becomes, to 
say the least, increasingly difficult seriously to 
support the dogma of the constancy of species. 

Leaving the general external form with which 
the species-maker is mainly concerned, we must 
accompany the anatomist through each level of 
his deepening analyses and comparisons, through 
organ-systems and organs, tissues and cells, to the 
ultimate protoplasm itself (see Biology, Mor- 
phology). To realise how fully this analysis 
results in the demonstration of an unsuspected 
unity of structure not only between species and 
genera, but far larger groups, some actual study 
of the concrete facts is indispensable ; as also 
to appreciate the same beautiful unity of type 
in individual structures so differentiated as the 
appendages of a lobster (see Crustacea) or the 
parts of a flower (see Flower). Yet here again 
we have an instance of the tenacity of static con- 
ceptions ; for although it could not be actually 
denied that the hypothesis of descent from common 
ancestors at least might explain the structural 
unity observable under classification, as from a 
simpler ancestor, that observable under the indi- 
vidual structure, the conception of conformity to' 
a purely ideal ‘archetype,’ was long maintained. 
Iludimentary organs, such as the teeth of foetal 
whales, were thus explained not as reduced sur- 
vivals of structures ancestrally useful, but as purely 
intellectual necessities of this arbitrary ‘ conformity 
to type. ’ This ingenious revival of fflatonic ideas 
in conjunction with scholastic nominalism could 
not, however, very long survive the demonstration 
of the frequent absence of rudiments necessary for 
archetypal purposes ; and the alternative evolution- 


ary explanation has thus inevitably succeeded to 
its place. 

It is much to learn from the taxonomist that his 
classification of species and genera, even the whole 
world of plants or animals, assumes the form of 
a vast genealogical tree ; and it is no small con- 
firmation of the evolutionary view to note how 
every new fossil-trove throws some fresh light upon 
the order in which the branches or branchlets of 
this tree have historically developed. With all 
the missing links we can imagine or desire between 
the modern horse and his simple five-toed ancestor 
(see Palaeontology, Foot, Horse), not to speak 
of other examples, we have indeed evidence which 
may well satisfy us of the historic fact of evolu- 
tion ; but this brings us no nearer comprehending 
the rationale of the process. Leaving the mor- 
phological sciences, we must pass' with Darwin 
to the study of what we may call the higher 
physiology. Assuming what is known of the 
functions of the individual, we must note not only 
the relations of the species unit (in higher forms 
usually of course the pair), and so familiarise 
ourselves with the phenomena of reproduction and 
sex, of heredity .and variation, breeding and rela- 
tion to offspring, the results of intercrossing, the 
modification by environment, &c. ; we must also 
consider the wider relations among the members 
of the same species, between allied species, and 
finally between practically unrelated ones, whether 
here of struggle or there of adaptation. He thus 
introduces us to this vast and practically new field, 
and gives us a glimpse of the living, whole nature in 
that magistral series of volumes, which we may as 
it were group into a Vita Naturm, complementary 
to the static Systcma Naturcc, and no less epoch- 
making for our day than was that of Tinmens for 
his. 

We see how natural it is that the student of 
biology- who thus becomes an evolutionist so largely 
by help of Darwin, should accept the lucid and 
comprehensive modal explanation so vitally associ- 
ated with his whole evolutionary attitude, and 
thus also become a thoroughly convinced Darwinian, 
a natural selectionist without more ado : and we . 
can readily understand that the assent of the 
majority of the intelligent public should have 
gradually followed tlie same course during the 
generation after the publication of the Origin of 
Species. 

It is necessary, however, to refer more precisely 
to the history of opinion both as regards the fact of 
evolution and the factors in the process. The his- 
tory of the two questions — of the empirical fact, and 
of the actual mechanism of evolution — can hardly , 
be separated, though it is of course well known 
that the former was virtually settled by the demon- 
strations of Spencer, Darwin, Wallace, Haeckel, and 
others soon after the middle of this century, while 
we are still in the midst of keen debate as to the rela- 
tive importance of the diverse factors. The history 
of the theory of evolution, , so far as the organic 
world is concerned, is essentially modern, for in 

S iite of vague hints and a priori speculations from 
mpedocles onwards, it was not till the 18th cen- 
tury that evolution began to be very definitely 
suggested as a modal explanation of tlie origin of 
our fauna and flora, or that inquiry began to be 
seriously directed to what we now call the etiology 
of organisms. 

Wliat was for so long only a germ-idea at length 
took shape in the mind of Buffon (1749), who not 
only urged the general conception with diplomatic 
skill and covert irony, but sought to show now new 
conditions evoked new functions, how these in turn 
reacted upon the structure of the organism, and 
how, most directly of all, altered climate, food, 
and other elements of the environment might be 
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the external conditions of internal change, whether 
for progress or the reverse. Erasmus Darwin ( 1791), 
with a truly living conception of nature, empha- 
sised the organism’s inherent power of self-improve- 
ment, the moulding influence of new needs, desires, 
and exertions, and the indirect action of the envi- 
ronment in evoking these. To Treviranus (1802- 
31 ) organisms appeared almost indefinitely plastic, 
especially, however, under the direct influence of 
external forces, nor did his analysis of possible 
factors fail to recognise what Brooks, Weismawn, 
and others have recently elaborated, that the union 
of diverse sexual elements in fertilisation was in 
itself a fountain of change. His contemporary 
Lamarck (1801-9) is well known to have em- 
phasised the importance of changed conditions in 
evoking new needs, desires, and activities, while 
urging also the perfection wrought by practice and 
the degeneration which follows as the nemesis of 
disuse. Evolution seemed to him the interaction 
of two fates — an internal progressive power of life, 
and the external force of circumstances in the two- 
fold struggle with the environment and with com- 
petitors. Among the philosophers also, especi- 
ally in the minds of those who had been disciplined 
in physical or historical investigations, the specula- 
tions of the ancients were ever talcing fresh form, 
gaining moreover in concreteness ; witness the 
contributions of Kant and Herder. In Goethe’s 
epic of evolution the adaptive inflnence of the 
environment is clearly recognised, while the misty 
theories of his contemporary Oken chiefly interpret 
the organic progress in terms of action and reaction 
between the organism and its surroundings. Wells 
in 1813 and Patrick Matthew in 1831 forestalled 
Darwin in suggesting the importance of natuval 
selection, but their buried doctrines were of much 
less practical importance than those of Hebert 
Chambers, the long unknown author of the Ves- 
tiges of Creation (1844-53). His hypothesis of 
evolution emphasised the growing or evolving 
powers of the organisms themselves, which de- 
veloped in rhythmic impulses through ascending 
grades of organisation, modified at the same time 
by external circumstances acting with most effect 
on the generative system. In France, Geoffroy and 
Isidore St Hilaire, father and son, supported the 
thesis of definite variation under direct environ- 
mental influence. And before reaching even the 
contemporaries of Darwin a complete history would 
have to take account of the conclusions of many 
naturalists, such as Von Buck, Yon Baer, Schleiden, 
Naudin, and Wagner. The environmental factor 
was subsequently recognised with greater clearness 
and with less exclusiveness by Spencer ; while Dar- 
win and Wallace, recognising some truth in most 
of the above positions, but believing them wholly 
insufficient, left the problem of the origin of varia- 
tions alone, and devoted their strength to estab- 
lishing the theory of the origin of species by means 
of natural selection, a view which emphasises the 
destructive or eliminating and the conservative 
or selective action of the animate and inanimate 
environment in the struggle for existence. 

Even from the above brief sketch of represent- 
ative conclusions, it will be seen that successive 
authors accent diverse factors in the evolutionary 
process : in the view of one the organism has a 
motor power of variation inherent in its very con- 
stitution, or gained by the intermingling of sex- 
elements from which the individual life starts ; 
to another the moulding power of changed function, 
the perfecting influence of exercise, the degenerat- 
ing nemesis of disuse are all important ; while to 
a third organisms seenx to have been hammered 
from one shape into another by the action of that 
complex series of external influences which we 
briefly term the environment. Among ' modern 
1ST 


naturalists we find champions of each of these 
three positions respectively emphasising (a) the 
organism itself, (6) its function, and (c) its envi- 
ronment ; a few remain more or less exclusive 
Natural Selectionists, with or without theories of 
the origin of the variations which they postulate ; 
while the majority more and more incline to an 
eclectic but not yet synthetic view, differing chiefly 
in regard to the relative importance of the various 
factors recognised. 

The difficulty will be obvious of even briefly 
discussing so many positions, many of which are 
better dealt with under the separate articles 
Environment, Heredity, Reproduction, Sex, 
VARIATION ; and it is undesirable here to stereo- 
type any one position as final during an unended 
controversy. That criticism will be certainly more 
temperate, and probably not less fruitful, which for 
a time seems to withdraw from the actual field of 
battle ; which, instead of joining issue on this point 
or upon that, seeks rather to recognise all the lead- 
ing points of view from which the subject may be 
approached, and thence to clear up the various lines 
on which a modal explanation is or may be offered, 
or to which it must at anyrate he capable of 
satisfactory application. We should thus even be 
able to do more justice to the older naturalists’ 
positions. 

Evolution in Psychology . — The psychologist ad- 
mits the same inability to derive psychical processes 
and states from the nutritive and reproductive func- 
tions and structures which form the subject-matter 
of biology that the biologist does to derive these from 
inorganic processes. This fact does not of course 
interfere with the investigation of the parallelism 
of each of these higher orders of phenomena (see 
Biology), still less with the detailed study of 
evolution in mind, for which, as Mr Spencer has 
especially demonstrated, evolution in the prelimin- 
ary sciences of biology and physics is so suggestive. 
What most concerns us here is to note how largely 
the science of psychology, or what stood for it, was 
wont to be a matter of deduction from that time- 
honoured axiom that human nature is for practical 
purposes always and everywhere the same ; which, 
as evolutionists, we now see to have been an 
erroneous postulate. The older psychology was 
concerned especially with less or more scientific 
analyses of the adult mind, and this usually' of the 
isolated * typical ’ one (usually' of the psychologist 
himself), but in a form too generalised to admit 
of much practical application. The modem school 
recognises the necessity' of unravelling the vast 
complexity' of the actual details of psy'chical pro- 
cesses, and not only' eagerly' investigates the develop- 
ment of the infantile mind, but scrutinises the 
kindred though humbler phenomena of animal cere- 
bration. Psychology is drawing new light from 
the long discredited study of hypnotic states (see 
Animal Magnetism); since hero psychical func- 
tions can be analysed at various levels, and tliis 
apart from the perturbing action of the will. 
Again, it finds a rich source of knowledge in those 
morbid variations towards excessive or deficient 
cerebration and neuration which we group under 
the complex term Insanity (q.v.). Vet that it 
reaches also the most complex concrete products of 
evolution is evidenced bv the rise and progress of 
criticism in literature and art. That we have here 
the closest parallelism to biology and its progress 
is manifest, as our current phrases of comparative 
psychology, of mental physiology', pathology, varia- 
tion, and the like clearly show. We see, indeed, 
that the science of psychology is now more bio- 
logical, more evolutionary, and more unified than 
biology itself, which is still so largely limited by 
the numerous and confused dispersive and analytic 
specialisms from which it has arisen, and which it 
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is still so far from having reorganised. _ The transi- 
tion from the static to the kinetic attitude is thus 
more nearly complete. The debt of science to 
practice is here obvious in the gain from education 
and mental hygiene; while the return of the science 
into practice, as yet only incipient, promises results 
of the vastest land. Education would at length 
have to he viewed and practised in an evolutionary 
sense, as the process of assisting the entire develop- 
ment of the individual into, it may be beyond, 
the actual living powers, into the stature and 
beauty, of the race; instead of smothering the 
development under the mere accumulation of its 
dead results in certain fields of detail. Nor is the 
parallelism of psychical and physiological processes, 
which enables us to modify more and more mind 
through body, failing to open up subtler possibilities 
of modifying body through mind. 

Evolution in the Social Sciences. — Leaving fuller 
treatment to the article Sociology, and such 
special articles ( Political Economy, &c. ) as are 
therewith connected, we may note that the social 
science of the pre-evolutionary period, although 
represented on its concrete side by history, and 
its abstract side especially by political economy, 
was essentially static. History was necessarily a 
record of occurrences at specified dates, which, 
although sometimes set forth in their minor rela- 
tions of cause and effect, did not admit of any 
large co-ordination in scientific terms ; though 
the continual attempt by theologians and meta- 
physicians to construct a philosophy of history 
indicated at least the need of this. Upon the 
abstract side we have those attempts to formulate 
a purely deductive 1 science of political economy,’ 
which still so largely survives ; although its pre- 
tended laws, deduced from postulates of the 
archaic psychology, such as that of action ex- 
clusively arising from self-interest, or from meta- 
physical abstractions such as utility, are now being 
replaced by generalisations drawn from the induc- 
tive study of social phenomena, actual and historic, 
and by principles firmly established in the pre- 
liminary sciences. The derivation of our whole 
body of social knowledge from social practice is 
here of course absolute, all the phenomena being 
human ones ; and the reaction of theory upon 
practice can only at first sight seem dispro- 
portionately small when we lose sight of the im- 
portance of the past thought systematised in 
legal and religious systems. In the world of 
material interests static views have as yet essen- 
tially prevailed : witness the incomparable anti- 
quity of law as compared with that of the modem 
process of law-making and unmaking which we 
call internal politics — a form of activity which, 
however disappointing in its practical results, has 
at least had something to do with the even more 
recent emergence and popularisation of the idea 
of social progress. This characteristically modern 
idea became increasingly systematised, on the one 
hand through special studies, and on the other 
through the unparalleled progress of the mechani- 
cal arts. We must note also that the very recent 
foundation of sociology as a distinct and unified 
science depended upon the attainment of a syn- 
thetic interpretation of the history of western 
Europe both material and intellectual as the 
central process of the general evolution of human- 
ity ; while no subsequent labours on behalf of the 
nascent science have been greater than those of 
that later thinker who has been far more con- 
cerned than any other witli the general philosophy 
of evolution. 

That the idea of evolution has originally been 
projected from the social plane into that of the 
other sciences, is a proposition which can only 
be doubted by the specialist who has not inquired 


into the history of his ideas ; evolution in social 
affaire has not only suggested our ideas of evolu- 
tion in the other sciences, but has deeply coloured 
them in accordance with the particular phase of 
social evolution current at the time. The hermit 
not unnaturally supposes his cosmist meditations 
to be wholly unspotted by the world he has left 
behind, but this cannot prevent the historian from 
rigorously viewing his whole thought and conduct 
as a product of that world. Nor is absolute 
demonstration difficult even from the strictest 
biological specialist’s own postulate — that life is 
interpretable merely as a biological phenomenon. 
Be it so: then science is the summed (phylo- 
genetic) experience of the race, and the inves- 
tigator’s contribution to it is of course measured 
by his own development (ontogeny). But the 
development of an organism, functional and 
cerebral, is so far pari passu with its adapta- 
tion to the world around it, but still more in 
relation to its own species. In other words, the 
measure of individuation attained by the indi- 
vidual of any species as compared with its fellows 
is dependent in the first place upon sexual 
maturity, (2) upon the relations to offspring 
towards which this tends to develop, and (3) upon 
the measure of sociality which in so many species 
arises through the widening of this direct repro- 
ductive relation into that of a larger aggregate. 
This is a proposition which the biologist should be 
the last to dispute ; hence, while arguing for the 
evolution of the human species by the same agencies 
which have shaped the lower ones, it is impractic- 
able permanently to retain the absurd assumption, 
inherited from pre-evolutionary psychology, that 
mental development goes on as it were in vacuo, 
without reference to tiie expansion of the organic 
functions of self-maintaining and species-maintain- 
ing. But as this survival becomes outgrown the 
pure biologist will of course be the first to empha- 
sise and elaborate the proposition that all human 
developments, like those of any other species, are 
in terms of these. 

Modal Explanation of Organic Evolution . — 
The conception thus reached of the measure 
of evolution of a species being expressible in 
terms of the progress of its (1) self-maintaining 
and (2) species-maintaining functions is equally 
capable of statement in biological, psychological, 
sociological, or indeed also, as moralists are now 
agreeing (see Ethics), in ethical terms; what 
are termed egoistic or altruistic actions being 
respectively self-maintaining or species-maintain- 
ing ones, of course at different levels of evolution. 
Here, then, we have a basis for the required 
inquiry as to the mechanism of the evolutionary 
processes. The evolutionist at anyrate will not 
dispute this parallelism between the non-ethieal 
aspects of organic evolution, nor deny that the 
results and processes of evolution in their highest 
manifestations may be of service in elucidat- 
ing or criticising the similar ones which must 
be supposed to exist in less developed forms. 
Hence lie would be in some respects even better 
justified in tracing the evolutionary process down 
from the highest aspects to the more simple ones, 
and from the human species to humbler ones, 
than conversely : thus the limitations of the doc- 
trine of natural selection may be better under- 
stood, and this on two or three distinct sides. It 
is not altogether easy to meet the criticism some- 
times urged by the economist that the process 
which kills off the weakest of the race weakens 
and deteriorates those which survive, and that, 
while some struggle for existence is needful for 
individuation, human progress is yet observably 
associated with an advance of the subsistence fund 
over the requirements of maintenance. Without 
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insisting upon the difficulties urged by Wallace, 
Mivarfc, ana other evolutionists as to the descent 
of man (see Man, Descent of), the ethical 
difficulty so common to all inquiries respecting 
evolution and natural selection in general, but 
human evolution in particular, cannot be escaped. 
For rve have as yet little beyond the cheerful 
optimism which sets off the cumulative gain to the 
species against the incessant sacrifice of the weak 
to the strong which is in constant progress alike in 
nature and in human society. And if this be 
indeed the spring of human progress, how can we 
resist the logic which calls upon us to remove 
those adjustments for the mitigation of the 
struggle for existence for the protection of the 
weaker, with which, however, not only our feelings 
and what we have been accustomed to call our 
higher instincts, but our whole civilisation, 
material and moral, are inextricably bound up ? A 
classical statement of the central difficulty, of 
which the Darwinism and the morals are alike 
unexceptionable, and the resultant dualism there- 
fore clearly set forth, may be quoted from Huxley : 
‘ From the point of view of the naturalist the 
world is on about the same level as a gladiator’s 
show. . . . We must say that its governing prin- 
ciple is intellectual, and not moral, that it is a 
materialised logical process accompanied by pleas- 
ures and pains. . . . Society differs from nature in 
having a definite moral object. . . . The ethical 
man tries to escape from his place in the animal 
world founded on the free development of the 
principle of non-moral evolution, and to found a 
Kingdom of Man, governed upon the principle of 
moral evolution. For society not only has a moral 
end, but, in its perfection, social life is embodied 
morality. But the effort of the ethical man to 
work to a moral end, bv no means abolished, 
perhaps has hardly modified the deep-seated organic 
impulses which impel the natural man to follow his 
non-moral course.’ 

\ The natural selectionist sometimes seeks (as 
Mr Darwin has indeed himself done) to escape 
this frank return to a pre-evolutiouary ethical 
dualism by reminding us that, since on his view 
‘ nature trusts to the chapter of accidents for 
variation,’ favourable ethical variations may spon- 
taneously have arisen at the social plane. But 
even if the dawn of similar variations in lower 
species did not raise a probability of the definite 
rather than fortuitous nature of such variations, the 
unity of all the four aspects of organic evolution is 
hone the less given up. 

The theory of natural selection is now, however, 
itself undergoing an evolution which promises fair 
for an escape from these difficulties, and this on all 
hands. In its classic form it assumed selection to 
operate upon an indefinite number of individual 
variations, which Darwin, at least in some moods, 
was quite ready to admit might be produced by 
environment, increased by function, and the like ; 
but which, once selected, were preserved by heredity 
and frequently increased by new spontaneous varia- 
tions in the same direction. Now, however (see 
Heredity ), we have an ultra-Darwinian school 
founded by Weismann, and followed by Lankester 
and many others, which, denying the heredity of 
acquired characters, pushes back the origin of all 
variations of species-making importance into the 
protoplasm of the sex-elements, and so seems to 
leave natural selection as the only factor of evolu- 
tion which we can really hope intelligently to 
grasp, variation seeming inscrutable. The neo- 
Lamarckian school, on the other hand, with which 
Spencer must also be reckoned, holds a very differ- 
ent doctrine, that of the importance of individual 
function and the transmission of its modifications ; 
while the influence of environment is also coming 


to be studied with not only speculative acuteness 
but experimental detail. Variation is again being 
more and more frequently regarded as taking place 
on a few definite lines ; and the origin of species is 
viewed as a literal development of internal condi- 
tions in the species as in the development of the 
individual, which environment can only bend and 
colour, and natural selection no more than prune. 
Such views ( see Variation ), too often formulated 
with excessive generality and indeed vagueness, 
yet on the whole with increasing concrete applica- 
tion to detail, are maintained by Nfigeli, Cope, 
Eimer, and many others, including the present 
writer. It will at anyrate be recognised that there 
is ample room for such inquiries, and that the 
importance claimed by natural selection cannot be 
safely established until they have been disposed of 
in favour of that hypothesis of indefinite variability 
upon which this importance essentially depends. 
It is becoming more and more apparent that it is 
the problem of variation which is fundamental to 
selection. 

Amid so many various opinions Mr Wallace 
has come to stand almost alone as an avowed 
exponent of the theory of natural selection in its 
classic form ; yet even he not only makes the reserve 
as to human descent above alluded to, but seeks 
to replace Mr Darwin’s sexual selection (see Sex) 
by a new hypothesis, and so enlists the services of 
that heresy of definite variation which is so irrecon- 
cilable with Mr Darwin’s general argument. 

The general drift of the contemporary discussion 
is thus beginning to be apparent : all theories and 
criticisms have hitherto started with the individ- 
ual as the unit, and the origin and differentiation 
of the self-maintaining structures and functions 
as the primary problem ; after which the origin 
and differentiation of reproductive and species 
regarding processes have been left only a secondary 
and subsequent place. But we are beginning to 
discover that this method of approach, however 
natural to the individual thinker, is artificial as 
respects nature ; we have above been noting how 
many different lines of research are turning from 
the self-maintaining to the species-maintaining pro- 
cess ; and the centre of gravity of the science is in 
fact undergoing a revolutionary change. In think- 
ing of a species we have been wont to call up and 
investigate the individual type, and to recognise 
the process of reproduction subsequently only as 
giving us a less or more varied repetition of this 
type ; but this is a survival of the static and ana- 
tomical view. What the general physiologist is 
now coming to recognise in the species, and what 
accordingly the evolutionist a fortiori must keep in 
view, is primarily its living continuity, no _ longer 
the details of its separate links. From this most 
general point of view both are coming to see the 
most complex individual lives, in Foster's phrase, 
as but the ‘by-play of ovum-bearing organisms.’ 
The species is a continuous undying chain of uni- 
cellular reproductive units which indeed build out 
of and around themselves transient multicellular 
bodies; but the processes of nutritive differentia- 
tion and other individual development of these is 
the secondary, not the primary question; 

Instead, therefore, of beginning with the origin 
and adaptation of the details of self-maintaining 
advantage, coming later to those of reproduction 
and sex, and only recognising the mysterious con- 
trol of the principle of con-elation of organs in the 
background of the whole process, as Darwin and 
other evolutionists have been wont to do, a fuller 
initial recognition of the reproductive process raises 
thequestion of correlation between the reproductive 
and individual functions at the outset. We see 
the sexual development of animal, and still more 
obviously of plant, everywhere becoming a most 
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potent determinant of its adult character, and one 
of classificatory importance far deeper than the 
mere individual characteristics of the separate 
species. We see again how the nature and degree 
of relation to offspring gives a new key to the larger 
aspects of classification. .Thus it is the central 
generalisation of botany that despite the individual 
differentiation of fern, selaginella, cycad, conifer, 
and flower, these turn out on deepest analysis to be 
•hut the surviving phases of a continuous and definite 
increase in the subordination of the sexual parents 
to their asexual offspring (see Flower). Or in the 
same way, while we define the orders and sub-orders, 
genera and species of the mammalia by help of the 
individual apparatus for maintenance or struggle, 
the larger question of the characteristics of the 
mammalia, and of their main subdivisions, does not 
depend upon any mere accumulation of these, as 
Darwin’s very natural application of Lyell’s well- 
known argument would require : for not only the 
mammal hut its essential types, monotremes, mar- 
supial and placental, and even again the subdivisions 
of the latter, express so many stages in the progress 
of maternal sacrifice for offspring. In the same 
way with the evolution of sociality which arises 
from reproductive aggregation in so many species, 
we see this subordinating struggle, greatly facili- 
tating not only the increase in numbers of the 
species, but their higher specialisation as well. 
We escape from the conception that progress de- 
pends primarily upon internecine struggle tor exist- 
ence — i.e. the subordination of the species to the 
individual, instead of primarily upon that of the 
individual to the maintenance of the species in sex, 
offspring, and society. Thus our ethical difficulty 
at length disappears, since the greater steps of 
advance in the organic world compel us to interpret 
the general scheme of evolution as primarily a 
materialised ethical process underlying all appear- 
ance of ‘ a gladiator’s show.’ 

The corresponding progress in the historic and 
individual world from sex and family up to tribe or 
city, nation and race, and ultimately to the con- 
ception of humanity itself, also becomes increasingly 
apparent. Competition and survival of the fittest 
are never wholly eliminated, but reappear on each 
new plane to work out the predominance of the 
higher, the more integrated and associated type ; 
the phalanx being victorious till in turn, it meets 
the legion. But this service no longer compels us 
to regard these agencies as the essential mechanism 
of progress, to the practical exclusion of the associa- 
tive factor upon which the victory depends, as 
economist and biologist have too long misled each 
other into doing. For we see that it is possible to 
interpret the ideals of ethical progress — through 
love and sociality, co-operation and sacrifice, not as 
mere utopias contradicted by experience, hut as the 
highest expressions of the central evolutionary pro- 
cess .of the natural world. To continue the general- 
isation of the process of evolution, organic and 
super-organic, which Mr Spencer, himself repeating 
on a higher spiral the thought-cycle of many an 
earlier thinker, has so fully reopened, is to raise 
anew all the problems of philosophy, which are 
indeed in a state of evolutionary flux. * The singers 
too of evolution are gathering fuller voice ; we have 
not only indeed fully entered upon evolutionary reor- 
ganisation of thought but the corresponding leaven- 
ing of all forms of art and even of practical life. 

See books cited at Darwixi ax Theory; also articles 
on the subjects abovo mentioned, particularly Variation, 
and those on special authors, as SrENCER, Lamarck, &c. 
Tiie converse ascending treatment of Evolution, from 
protoplasm onwards, as in Spencer’s Principles of Biology, 
is outlined under Embryology, Cell, Protoplasm, and 
variation. 

Evolution, in Algebra. See Involution. 


E'vora (ancient Ebora), one of the most in- 
teresting cities of Portugal, capital of the province 
of Aiemtejo, is charmingly situated on a fertile and 
well-cultivated plain, .72 miles E. of Lisbon by rail. 

It is surrounded by ancient walls long since in a 
hopelessly ruinous condition, and to some extent by 
modern fortifications as yet unfinished. It is a 
very ancient city ; Quintus Sertorius took it in 
80 B.C., and it was also conquered by the Moore in 
715, but recovered from them in 1139. Among the 
famous Roman antiquities of Evora are the temple 
of Diana, with fine Corinthian columns ; an aque- 
duct erected by Quintus Sertorius, and restored in 
the 16tli century, which still supplies the city with 
water ; and the beautiful tower, surrounded by 
Ionic columns, which rises in the city at the ex- 
tremity of the aqueduct, and which, although it has 
existed since 70 B.c., is in almost perfect preserva- 
tion. The town itself is not well built, and the 
streets are narrow, winding, and dirty. It has a 
cathedral, founded in 1186, and afterwards restored 
in the Gothic style. It has been the see of an arch- 
bishop since 1540, and has an archiepiseopal library, 
containing, besides some 25,000 volumes, several 
pictures of great merit. There are some manu- 
factures of cotton, cloth, and hats, and a trade in 
wine. Pop. 13,046. 

Evremoml, Charles Margotello. See 
Saint-Evremond. 

Evrcnx (ancient Mcdiolannm, later Eburoviccs), 
the capital of the French department of Eure, is 
situated in the fertile valley of the Iton, a feeder 
of the Eure, 67 miles by rail WNW. of Paris. The 
cathedral, of various Sates from tlie lltli to the 1 
18th century, is a cruciform structure, with Italian J 
facade, a central spire, and fine painted glass. ) 
Other buildings are St Taurin’s, with a lStb ccn^ 
tury shrine, which once contained the relics of thayt 
saint, the fast Bishop of Evreux ; the episcopal 
palace (1484); and the ‘Tour de l'Horloge,’ of tlifie 
same century. Evreux has extensive manufacturers 
of paper, linen, &c., and a trade in grain, seedi s, 
timber, and liqueurs. Pop. (1872) 10,702; (188(Li) 
13,135. Evreux has sustained innumerable siegeae, 
having been sacked in 892 by the Northmen undeii* 
Rollo, burned by Henry I. of England in 1119, aniV 
in 1194 and 1199 captured by Philip Augustus ofir' 
France. It was frequently taken and recovered ini 
the wars between F ranee and England during tlief- 
reigns of our Henry V. and YI. — At the neighbour-h 
ing village of Vieil Evreux, supposed to mark tliex 
site of Mediolanum, excavations have disclosed 
remains of a theatre, an aqueduct, baths, &c. 

Ewald, Georg Heinrich August von, the 
famous Qrientalist, was horn 16tli November 1S03, 
at Gottingen, where his father was a cloth-weaver. 
From 1820 lie studied at the university, under Eicli- 
hom, theology and philology, devoting himself 
especially to tlie oriental languages ; in 1823-24 he 
was a teacher at the gymnasium at Wolfenhuttcl ; 
in the latter year lie published his first work. 
Die Komposition dcr Genesis, and was appointed 
a theological tutor in his own university of 
Gottingen. After this lie became in 1S27 an extra- 
ordinary professor, and in 1831 ordinary professor 
of Philosophy, and in 1S35 nominal professor of 
Oriental Languages. For his sliaie in the protest of 
the seven Gottingen professors against the annul- 
ling of the Hanoverian constitutional law he was 
deprived of his chair by a rescript of the 12th 
December 1S37 ; and after spending some months 
in England he was called to a chair at Tiihingcn, 
where he remained for ten years and a half. He 
was ennobled by the king of Wiirtembcrg in 1841, 
and in 1S4S was recalled to Gottingen, where lie 
spent the remainder of his life. In consequence of 
his refusal to take the oath of allegiance to the 
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Prussian government, lie was at his own request 
pensioned off in 1867. His earlier works, chiefly 
devoted to the grammar and metres of the oriental 
languages, include Da Metris Carminum Arabicorum 
(1825), Vcrsuch iiber ciniga altera Sanskritmctra 
(1827), Grammatical Critical Linguae Arab icon (2 
vols. 1831-33), and his Kritischc Grammatik dcr 
hebrdischen Sprache (1827), which he reproduced 
in an abbreviated form in his Grammatik dcr 
hebrdischen Sprache (1835, 3d ed. 183S), and with 
renter fullness of detail in bis Ausfiihrlichcs Lehr- 
uch dcr hebrdischen Sprache (8th ed. Gott. 1870). 
The scientific results of his travels are partly con- 
tained in his Abhandlungen zur oricntalischen mid 
biblischen Littcratur (1832), and in his Zeitschrift 
fur die Kunde ales Morgcnlandcs. The rich fruit 
of his lifelong study of the Old Testament is 
stored in Die Dichtcr ales Alton Bunchs (2d ed. 
3 vols. 1S6G-67 ; Eng. trans. of Psalms, 2 vols. 
1880-81, of Job, 1882), Die Prophcten des Alton 
B uncles (2d ed. 3 vols. 1867-68 ; Eng. trans. 5 vols. 
1875-81 ), Beitrdge zur Geschichte dcr dltestcn Ausle- 
gung unci Spracherkldrung des Alten Testaments 
(3 vols. 1844), and finally in his magnificent master- 
piece, Geschichte des Voltes Israel (3d ed. 7 vols. 
1864-6S ; Eng. trans. in 8 vols. 1867-86), with the 
supplement, Die Alterthumer des israelitischcn 
Voltes (3d ed. 1S66 ; Eng. trans. 1876). To the 
study of the New Testament Ewald contributed 
his Jahrbiichcr dcr biblischen Wissenschaft (12 
parts, 1849-65), Die drei ersten Buangelien (1850), 
Die Sendsahreiben des Apostels Panins (1857), Die 
J ohanneisehen Schriftcn ( 2 vols. 1862), Uebersctzung 
v.nd Erkldrung allcr Bucher des Neucn Testaments 
(7 vols. 1870-72). Of his other works the most 
noteworthy are his Erkldmng dcr grossen plioni- 
kischen Inschrift in Sidon (1856), Ueber die plioni- 
kischen Ansichtcn von cler Weltschopfung (1857), 
Die Sibyllinisehcn Biichcr (185S), Das viertc Ezrci- 
buch (1863), Sprachwissenschaftlichc Abhandlungen 
(1861-71), Abhandlung zur Zcrstrcuung dcr Vorur- 
theilc iiber das cdte und neuc Morgeiiland (1872), 
Die Lclire dcr Bibel von Gott (3 vols. 1871-75). In 
his scientific studies, Ewald followed his own way. 
His hand was against every man, and he was 
impatient of contradiction. He was an equally 
vigorous adversary of the ‘ Tubingen School ’ and 
of the orthodoxy of Hengstenberg and Delitzsch. 
In the prefaces and postscripts of his hooks, and 
in his year-books for biblical science, he frequently 
took occasion to express his uncompromising views 
on the political and ecclesiastical questions of the 
day, and frequently shows an entirely unjustifiable 
severity in criticising those from whom lie differed. 
From 1S69 he represented Hanover in the Reichs- 
tag, and was a decided opponent of the ambition 
of Prussia. He died of an affection of the heart, 
4th May 1S75. An autobiography, which lie wrote 
in the last months of his life, was still unprinted in 
1889. A monument, was erected by his disciples 
over his grave at Gottingen. Ewald brought to the 
interpretation of the Hebrew prophets a spirit akin 
to their own — Hase describes him as a prophet with 
backward gaze. His patriotism and courage, his 
poetic fire and energy, his spiritual insight and 
marvellous power of sympathetically reproducing 
primitive experiences by the divinations of genius, 
and the indefatigable industry with which he 
applied his perspicacity and insight to understand 
tile Hebrew nation and its sacred literature have 
secured for him the highest place among the 
biblical scholars of his century. See two admirable 
critical papers on the life and work of Ewald by 
Professor Clieyne, in the Expositor, third series, 
vol. iv. (1SS6). 

Ewald. Johannes, a Danish poet, was born 
ISth November 1743, at Copenhagen, where his 
father was a pastor of the strictest pietistic views. 


Before his father’s death lie went to a school at 
Sleswick, from which he ran away to seek an 
uninhabited island like that of Robinson Crusoe, 
but did not get farther than Hamburg. In 1758 lie 
began to study theology at Copenhagen. His love 
of adventure led him to Magdeburg, where lie 
entered an infantry regiment. He soon deserted to 
the Austrian army, in which lie was first a drummer, 
then an undev-oiheer. After taking part in several 
engagements in 1759-60, lie obtained his discharge, 
and returned to theological study at Copenhagen. 
A disappointment in love was the turning-point of 
his life. After this lie gave his attention solely to 
poetry. To this also lie attributed the irregularities 
of his life, which bore bitter fruit in the poverty and 
ill-health of his later years. The allegorical poem, 
Lykkens Tcmpel, published in 1764, was well 
received ; but it was not till two years later, in his 
elegy on the death of Frederick V., that he gave 
clear proof of his lyrical power. The biblical drama, 
Adam og Eva ( 1769), shows clear traces of the influ- 
ence of Klopstock. His other writings include a 
series of satiric plays; the prose tragedy, Rolf Krage 
( 1770); and the two masterpieces, Bidders Doal and 
Fiskcrne, the latter containing ‘ Kong Christian 
stod ved hojen Mast,’ which has become the national 
song of Denmark. He died on the 17th March 
1781, leaving an incomplete autobiography, J ohannes 
Ewalcls Levnet og Meninger. Though lie was 
scarcely thirty-eight years old at his death, Ewald’s 
work has taken a pre-eminent part in the develop- 
ment of Danish literature. Oehlenschlager has 
testified in some of his finest poems that Ewald was 
the creator of the modern poetry of Denmark. As 
Holberg was the father of Danish comedy, so Ewald 
was the founder of Danish tragedy. Yet his noblest 
reductions are his lyrical poems and odes, the pure 
eauty of which is scarcely to he surpassed. The 
best edition of his works is that of Liebenberg 
(8 vols. Copenhagen, 1850-55). See the Life by 
Hammerich ( I860). 

Ewell, Richard Stoddert, Confederate soldier, 
was born in Georgetown, D.C., in 1817, served 
in Mexico and against the Apaches, and was- 
actively engaged throughout .the civil war. In 
1S62 he fought with distinction under Jackson, 
losing a leg near Bull Run in August ; and, having 
been promoted lieutenant-general, he served gal- 
lantly at Winchester, Gettysburg, and the Wilder- 
ness. At Sailor’s Creek, however, he was captured, 
with his entire force, 6th April 1S65. He died 25th 
January 1872. 

Ewing, Juliana Horatia Orr, writer for 
children, was the daughter of the Rev. Alfred 
Scott Catty and his wife, Margaret Gatty ( 1809-73), 
the author of Parables from Nature, See. Born at 
Ecclesfield, Yorkshire, in 1S42, she early began to 
compose nursery plays for her brothers and sisters, 
which were performed with her brother, Alfred 
Scott Gatty, as musical conductor. But she also 
became proficient in her youth in the modern 
languages and classical literature. Her nursery 
stories are said to have suggested to her mother 
the starting of Aunt Judy's Magazine ( 1 SCO ), to 
which Mrs Ewing became a contributor. After 
Mrs Gatty’s death, she edited the magazine with 
her sister for a time, and published in it many of 
her charming stories. These include Mrs Overthr- 
way's Remembrances, Jackanapes, Jan of the Wind- 
mill, A Flat Iron for a Farthing, iVc and the 
World, Lob-lie-by-the-Firc, Six to Sixteen, A Great 
Emergency, Old-fashionccl Fairy Talcs, and The 
Story of a Short Life. Mrs Ewing was a graceful 
writer, and her studies of children, with the varying 
lights and shadows of child-life, were simple and 
natural. In 1S67 she had married Major Alex- 
ander Ewing, the author of a number of translations 
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from the Turkish and the German. She died at 
Bath, 13th May 1885. See Juliana Ewing and 
her Books, by Horatia Gatty (1885). 

Thomas, American statesman, was 
born in Virginia in 1789, and in 1S16 was admitted 
to the Oliio bar, of which he afterwards became the 
unquestioned leader. He sat in the United States 
senate in 1831-37, was secretary of the treasury in 
1841, and in 1849-50 organised the newly-created 
department of the interior, afterwards returning 
for a time to the senate. He died at Lancaster, 
Ohio, 26th October 1871. 

Exanthemata (from a Greek verb, ‘to efflor- 
esce,’ or come out in a rash), a class of febrile 
diseases (see Fever) attended by distinctive erup- 
tions on the skin, appearing at a definite period, 
and running a recognisable course. To this class 
belong smallpox, chicken-pox, measles, scarlet 
fever, and, according to some authorities, plague, 
typhus, &c. 

Exarch was the title conferred by Justinian on 
his commander-in-chief and vicegerent 
in Italy, Narses, who reconquered 
Italy from the Goths (554). The 
seat of the exarchs was Ravenna. 

The extent of the exarchate was 
gradually diminished until it em- 
braced only the country about Ravenna 
(q.v.). This was brought about by { r 

the conquests of the Longobards, IgwjratSttaj 
whose king, Astulf, in 752 put an end | O, 
to the Byzantine rule at Ravenna ; but * 
in 755 he was compelled to resign the EKfiFpSinRjsg 
exarchate to Pepin, king of the Franks, 
who gave it over to the Bishop of 
Rome, Stephen II. — Other Byzantine 
viceroys were called exarchs ; and the 
title was conferred on certain bishops 
(afterwards called patriarchs) and w ' " 

other church dignitaries. 

Excalilmr, the famous mystic 
sword of King Arthur, which was given him as 
Merlin promised by the Lady of the Lake, and at 
his death was flung into the river and caught up by 
a hand which rose above the waters. 

Excaillbion (from the same source as ‘ex- 
change’ — Lat. cambire, ‘to barter’), in Scotland, is 
the legal name of the contract whereby one piece 
of land is exchanged for another. The contract 
usually gives to the parties the right to recur to 
the original property in case of eviction from the 
land excambed. Heirs of entail may, with the 
same consents as are necessary to enable them to 
disentail, excamb all or any portion of the entailed 
estate. AY he re excambed lands are burdened with 
debts, they are freed of these by the excambion, 
and burdened with the debts previously affecting 
the lands acquired in exchange for them. See 
Exchaxge (Heed of). 

Excavators. These machines have been 
brought into use in the making of docks, railway- 
cuttings, canals, &c. Excavators are made of 
two kinds, each adapted for different kinds of 
work, although in some cases they work together 
very effectively. In making a long ‘gullet’ or 
cutting, the first to come into operation has the 
appearance and all the functions of the ordinary 
steam-crane, such as is used for loading railway 
trucks, with the exception that it is mounted 
on wheels to move on rails, and that, instead 
of the hook on the end of the chain, there is a 
large and strong plate-iron bucket or ‘scoop,’ with 
a very heavy handle or lever to which a second 
chain is fastened. The lever is heavy enough to 
counterbalance the scoop when filled with clay. 
The machine begins by lowering the scoop, and 


the two chains are made to push it into the bank 
until it is full. The suspension chain then lifts the 
scoop over the wagon, while the chain on the handle 
lifting it up empties it. The machine now swings 
round on its centre to renew the operation. The 
largest size can excavate two cubic yards per 
minute. As the excavator advances over its rails, 
those behind are brought to the front. The cutting 
is made as wide as the arm or ‘jib’ will reach on 
both sides of it, which leaves sufficient room for 
the men to work round it freely, and for wagons 
to pass. AVlien the cutting has been made the 
requisite distance forward, the second class of 
excavator (shown in the engraving) is brought 
forward to make the cutting wider. The original 
conception of this is clearly derived from the 
Dredging-machine (q.v.), which has long been in 
use in deepening harbours and the mouths of 
rivers. Its sides are made sloping to an angle 
of 45 degrees, and on the top of the bank a 
temporary line of rails is laid a few feet from 
the edge. The machine is placed on the rails at 




Steam Excavator. 

the end of the cutting ; the jib is lowered until 
the row of buckets it carries can cut into the clay ; 
these scrape up the bank, reaching the top of it 
full of soil ; they next pass over the machine, and 
are emptied into the wagons beyond it. The 
excavator and wagons move forward simulta- 
neously, the latter receiving, in the case of some 
excavators, a continuous stream of clay equal to 
about four cubic yards, or two wagon-loads per 
minute. _ It will be evident from the foregoing 
explanation that the first kind of machine is 
best adapted for docks, and preparing the way in 
long and deep cuttings for the second kind to 
follow. It may be said that the first will perform 
a greater variety of operations, while the second 
cannot be surpassed in the quantity of material it 
will remove in a given time. All the movements 
of excavators are effected by the power of the 
engine, and two men manage each machine. 

Excellency, a title now given to Ambassadors 
(q.v.), as representing not the affaire alone, but 
the persons of sovereign princes, to whom it was 
formerly applied. 

Exchange, in Political Economy, is based on 
the elementary fact that we are ready to give what 
we do not want for what we do want, or what we 
want less for what we desire more. Even in very 
old communities we find a considerable exchange. 
As soon as the primitive division of labour into 
agriculturist, weaver, smith, and carpenter was 
established, there must have followed a mutual 
exchange of the produce of these callings. But 
the early exchange was practicable only under very 
restricted local conditions, for the means of trans- 
port and communication were for long not sufli- 
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ciently developed to convey the staple commodities 
of industry over very great distances. Indeed, until 
the means of transport and communication were 
revolutionised by steam and electricity, all articles 
that have a considerable weight and bulk in pro- 
portion to their value were in general consumed at 
the place where they were produced. The grain 
was ground at the village mill, and consumed by 
those who had produced it ; the village smith 
attended to the iron-work, the village carpenter 
did the same for the carpentry-work. In the 
village the wool was spun and woven into cloth, 
which in general was worn by the people of the 
locality. The village, parish, or district was an 
economic unit, within which the business of 
exchange was for the most part confined. 

On the other hand, there had existed from very 
early times an exchange on a wider scale of com- 
modities which possess a high value in' proportion 
to their bulk ana weight, and which are not readily 
perishable. Gold and silvei', precious stones, spices, 
silk, &c. were the objects of a commerce which 
was carried on between the Mediterranean coun- 
tries and the distant East. As civilisation with 
the corresponding industrial development advanced 
along the Mediterranean, a more varied and active 
exchange grew up among the peoples near that 
great highway of early commerce. Later on it found 
further scope on the seas and rivers of western 
and north-western Europe, and along various land 
routes, especially on those between Italy and Ger- 
many. The discovery of America and of the sea- 
way to India opened up an exchange which has 
now become universal. 

The growth of exchange has simply followed the 
general social and industrial development. Ex- 
change is based on differences of soil and climate, 
on differences of social development, on the distinc- 
tion between town and country, on the growth of 
the division of labour — in fact, on the wide organic 
development of the great human society over the 
different areas of the world. It has particularly 
depended on the improvement of the means of 
transport and- communication, on the construction 
of roads and canals, on the development of naviga- 
tion, and, above all, on the development of steam 
and electricity. The means of transport are now 
so perfect that heavy and bulky commodities, 
such as grain and coal, can be profitably carried 
half-way round the globe. Exchange has become 
a dominating principle in economics. Production 
is only to a very slight degree carried on by 
the producers for the direct supply of their own 
needs. Under the large system of industry now 
prevalent, the outlet for the consumption of any 
article offered by the producers of it themselves 
is ridiculously inadequate. Production is carried 
on for exchange, for a market which may be co- 
extensive with the world ; and through the vast 
and intricate mechanism of that world-market the 
consumer obtains the supply for his needs. 

The growth of a world-wide exchange has natur- 
ally led to a corresponding development of what 
may be called the instruments and institutions 
of exchange. First of these is the medium of 
exchange. In primitive communities we find 
barter, the simplest method of exchange, still 
extant ; even in the English colonies in North 
America it was common during the 18th century. 
The exchange of the civilised world is conducted 
through the medium of a very elaborate currency. 
The business of exchange in all the miscellaneous 
articles known to the civilised world is most largely 
concentrated in the great markets and exchanges, 
notably those of London, New York, Paris, Berlin, 
and Vienna. 

Exchange, which up to the end of last century 
at least was hampered by innumerable restrictions 


and regulations, may now be generally described 
as free ; it is managed by the free competition of 
buyers, and sellers. But there are very important 
exceptions and modifications which have been 
indicated in the article Competition. 

In exchange the agreement between buyer and 
seller is reached by a process of bargaining, which 
has been called the higgling of the market. It is an 
adjustment of supply and demand, and ultimately 
of the interests of producers and consumers. The 
proportion in which things exchange for each other 
is their Value (q.v.), but this value is generally 
expressed in money, the medium of exchange, 
which is their price. But, while the value is 
expressed in money, exchange itself is always one 
of commodities against commodities. 

It is an evidence of the prominence attained by 
exchange in the economy of the civilised world 
that so high an authority as Wliately recommended 
that the science of political economy should be called 
Catallactics (from Gr. Jcatallasso, ‘I exchange’). 
The effect of such a name would be to confound 
the fundamentals of a science with one of its salient 
characteristics. Production is a more important 
department of economics than exchange, while dis- 
tribution and consumption are fundamental. The 
chief end of economics is the satisfaction of human 
needs, production and exchange being alike sub- 
sidiary and subordinate to this. 

Such is the general doctrine of political economy 
regarding exchange ; but there are some special 
applications of the word that require notice. Thus, 
exchange is specially applied to the conversion of 
the money of one country into its equivalent in the 
money of another — as by stating the relation which 
French francs or German marks bear to pounds 
sterling. It also refers to the difference between 
the actual value of money, taken by the standard 
of bullion, in any two places with relation to each 
other. If in London it costs more than £100 to 
pay £100 in St Petersburg, the rate of exchange 
is against the former town, and in favour of the 
latter; an inhabitant of which will be able to pay 
a debt of £100 in London with less than £100 
worth of bullion in St Petersburg. The process 
will be best explained by analysing it through 
means of simple examples. If Thomson & Co. of 
London buy £100 worth of wine from De la Rue 
of Paris, and De la Kue, on the other hand, buys 
£100 worth of cotton goods from Thomson & Co. 
of London, the two debts, were there no others 
between the merchants of the same towns, would 
extinguish each other, and there would be no 
necessity either for transnutting money or drawing 
bills of exchange. Suppose, however, that it is 
not De la Kue, but his neighbour Boncliamp who 
has bought the £100 worth of cotton goods from 
Thomson & Co., then the debts of all will be 
settled by Boncliamp paying £100 to De la Kue 
on Thomson & Co. ’s account. Suppose, next, the 
case of De la Rue being due nothing to Thomson 
and Co., and Boncliamp being due them only £50, 
a like sum has to be otherwise found. Van Pradt 
of Amsterdam is due precisely this sum to Thom- 
son & Co., while either De la'Rue or Boncliamp is 
due the same amount to Van Pradt for a purchase 
of Gouda cheeses ; then it is clear that the several 
debts can be adjusted among them without the 
transmission of bullion. It will cost some trouble 
to adjust the payments, however, and this trouble 
will have to be paid for. As in paying Thomson 
and Co. their debt of £100 De la Kue will have to 
pay for this trouble, the rate of exchange will be 
against him.- If the debt, or any part of it, cannot 
be met by such an adjustment out of cross debts 
and credits, it will be necessary for the debtor to 
send bullion to his creditor; and, this being an 
expensive process, it throws the rate of exchange 
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against the debtor who so pays. For instance, if 
the sum due by the Frenchmen to Van Pradt was 
only £25 instead of £50, then De la Rue would 
have had to be at the expense of sending £25 to 
London in bullion. 

No such actual transactions take place in the 
existing mercantile world, because the accounts in 
debtor and creditor connected with the three towns 
above referred to are to be counted in thousands, 
and ramify into other towns ; but the above ex- 
amples may be held to represent the groups of 
debtors and creditors, as algebraic signs represent 
quantities. The individual merchants in one trad- 
ing town have no idea how the surplus of debit 
or credit may lie between them, far less can they 
tell how it may be adjusted by debits and credits 
in other towns; but, through the agency of bankers, 
bill-discounters, and other persons who deal in 
money, the relations of all trading-places towards 
each other are in a constant state of shifting 
and adjustment ; and any one who has to pay 
a debt in any trading-place can find out how 
much he has to give to get that debt paid, 
and can pay it accordingly. When, through the 
operation of these complicated transactions, you 
require to give more than £100 in London to get 
that amount paid in Paris, then the rate of 
exchange is against London, and is in favour of 
Paris, where less than £100 in cash will pay a debt 
of £100 in London. The difference will generally 
depend on the difficulty of adjusting questions of 
debt and credit throughout the field of European 
commerce in such a manner as to get the debt 
paid. If it cannot be paid by adjustment, then 
bullion must be sent; and thus it is generally 
said that the rate of exchange against any place 
is limited by the charge of transmitting bullion to 
it. The rate of exchange is liable to be brought 
to a level also by commercial exportation and 
importation, since, whenever it is expensive to 
get money sent to a country, goods may he sent 
to that country to compensate the debt. In the 
general ciicle of transactions of this kind, the state 
or town which has the largest amount of trans- 
actions will have the largest number of debtors and 
of creditors, and will thus afford the chief facility 
for each compensating the other. For this and 
other reasons London is the centre of the money- 
market, where all the debts and credits in the 
world may be said to meet and extinguish each 
other (see Brr.r, of Exchange). While the old 
notions about the Balance of Trade (q.v.) existed, 
it was supposed that the nation which the exchange 
was against was going to ruin, while that which 
it was in favour of was prospering through the 
other’s loss. Such general statements must be 
tested by a comprehensive analysis of all the 
relevant facts. Gold-producing countries find 
bullion their most advantageous export, and the 
same is the case with countries into which gold 
has flowed in excess. 

Exchange, a term applied to buildings or 
places of lesort for merchants. The name Bourse 
(Ltvt. bursa, ‘ puree’) is applied in France and 
Belgium to a resort of this kind ; and in Germany, 
Bbrsc. 

Exchanges originated in the commercial cities 
of Italy, Germany, and the Netherlands ; and Sir 
Thomas Gresham, who had resided as English 
agent at Antwerp in 1550, chose the Bourse of 
that city as a model for the Royal Exchange of 
London. Gresham’s Burse, for so it was originally 
called, was built on Comhill in 1566-C7. It con- 
sisted of a quadrangle with an arcade ; above was 
a coiridor (called the pawn) with stalls, for the 
sal_e of wares ; outside were shops. On January 23, 
1571, the Burse was ceremoniously opened by 
Queen Elizabeth, who, by herald and trumpet. 


caused it to be proclaimed 1 The Royal Exchange.’ 
This first exchange of London was almost entirely 
destroyed by the great fire of 1666. A new exchange 
was forthwith erected on the spot, and opened in 
1669 ; but it also was destroyed by fire, in 1838. 
The foundation-stone of the third exchange was 
laid in 1842; and completed at a cost of £180,000, 
from the designs of Tite, it was opened October 
28, 1S44, by Queen Victoria. 

The term exchange seems to have been naturally 
adopted from the circumstance that buying and 
exchanging of merchandise, and also exchanging 
and paying away of money, formed the chief object 
of concourse. In the present day, early intelli- 
gence in matters affecting commerce and public 
finance forms a principal attraction of this kind of 
resort. Although open daily, there are usually 
certain days and hours of meeting when the throng 
is considerable. The meeting is familiarly called 
‘Change.’ The two great days of meeting at 
the Royal Exchange, London, are Tuesday and 
Friday, and the busiest time is from three to four 
o’clock. 

In London there are several other exchanges, 
but for special purposes ; among these are the 
Corn Exchange in Mark Lane, the Coal Exchange 
in Lower Thames Street, the Hop and Malt 
Exchange in Southwark, the Hide and Skin 
Exchange or Market in Bermondsey, and the 
Stock Exchange, near the Bank of England. 
Amongst the exchanges in the large towns of 
England and Scotland, those of Manchester, Liver- 
pool, and Glasgow are specially noteworthy. There 
are exchanges, many of them for special purposes, 
in Augusta, Baltimore, Boston, Brooklyn, Buffalo, 
Charleston, Chicago, Detroit, Louisville, New 
Orleans, New York, Philadelphia, Richmond, St 
Louis, San Francisco, and other cities of the United 
States. See Chamber of Commerce, Stock- 
Exchange. 

Exchange, Deed of, in English law, a common 
law assurance, whereby persons severally seised of 
lands mutually grant them in exchange, each his 
own land for that of the other. The two subjects 
must be of the same nature, as lands for lands, 
chattels for chattels, but not real for personal 
estate. The parties must take an equal estate — 
thus, an estate in fee cannot be exchanged, for an 
estate tail ; and the word ‘ exchange ’ must be used. 
There must also be entry, and if either party. die 
before entry Ids heir may avoid the transaction. 
Exchange must now be made by deed, -but this 
form of conveyance is seldom used, the same pur- 
pose being effected by two separate deeds of grant. 
A mutual warranty and right of entry was formerly 
implied in an exchange. This effect of the deed 
has been taken away by an Act of 1S48. By the 
Common Enclosure Act of the same year the com- 
missioners are empowered to make exchanges for 
the better carrying out of the purposes of the act. 
A deed of exchange closely resembles in its par- 
ticulars an Excambion (q.v.) in Scotland. The 
law as to exchange in most of the American states 
is founded on and similar to that of England. 

Exchanges, Military, are certain arrange- 
ments made between officers of the British army 
to enable them to change their regiments or 
stations. Officers exchanging must be of the 
same rank. Artillery, engineer, marine, or 
departmental officers can only exchange in their 
respective corps, and do not lose seniority by doing 
so. Officers of other branches may exchange with 
each other, hut, if they change regiments, go to 
the bottom of the list of officers of corresponding 
rank. Exchanges are ordinarily arranged by the 
Army Agents (q.v.), and others who moire it their 
business to carry them out; but each cxchaiigo 
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requires the sanction of the commander-in-chief, 
and of the two commanding officers affected by it. 
Considerable sums are often paid by one officer to 
another to induce him to exchange. 

Exchequer. The ancient Exchequer in Eng- 
land was a branch of the King’s Court, in which 
sheriffs and others were held to account for the 
revenues they received, and questions relating to 
the royal revenue were decided. The name ex- 
chequer ( Fr. eschcquier in the 12th century, from 
eschcc, ‘ check ’ at chess ) was derived from the 
checkered tablecloth on which money was counted, a 
practice which was continued in the Scottish Court 
of Exchequer down to modern times. In England 
the financial department of the court was called 
the receipt of the Exchequer. The Chancellor of 
the Exchequer was originally appointed as under- 
treasurer, to check the proceedings of the Lord 
High Treasurer (see Treasury). He sat as a judge 
on the ‘ equity side ’ of the Court of Exchequer, 
or on the rehearing of cases in which the other 
judges of the court were equally divided in opinion. 
But in modern times his position has been that of 
first finance minister of the crown ; the office is 
sometimes held by the prime-minister, when he 
is a member of the House of Commons. The last 
case in which the Chancellor of the Exchequer 
sat as a judge was in 1735 ; the decision then given 
by Sir Robert Walpole is said to have caused great 
satisfaction ; but his successors have not figured 
among the judges except on occasions of state and 
ceremony. The receipt of public revenue now 
belongs to the several revenue departments, under 
the supervision of the Exchequer and Audit De- 
partment and the Treasury. See Madox, History 
of the Exchequer (1711; new ed. 1769). For ex- 
chequer tallies, see Tally. 

The Court of Exchequer was originally, as has 
been stated, a revenue court, but it obtained a 
general connnon-law jurisdiction by means of the 
writ of Quominus, wherein it was set forth that 
the plaintiff, by reason of the wrong done to him 
by tne defendant, was deprived of the means of 
discharging his debt to the crown. This fiction 
was abolished in 1832. The ordinary judges of 
the court were the Chief Baron and three puisne 
Barons, so called, according to Selden, ‘ because 
they were anciently made of such as were bavous 
of the kingdom.’ The equity jurisdiction of the 
court is said by Coke to date from a statute of 
1542 ; it was transferred to the Court of Chancery 
in 1842. In 1875 the Exchequer became a division 
of the High Court of Justice. The Exchequer 
v Division is now merged in the Queen’s Bench 
Division ; the office of Chief Baron has been 
abolished, and no judges are now appointed with 
the title of Baron. See COMMON Law, and Coke’s 
Fourth Institute. 

The Court of Exchequer Chamber was formerly 
a court of all the judges in England assembled for 
decision of matters of law. The ordinary juris- 
diction of the Court of Exchequer Chamber was 
as a court of error, in which capacity it revised the 
judgments of the three courts of common law ; the 
decisions of each court being revised by the judges 
of the other two. An appeal now lies from each 
division of the High Court of Justice to the Court 
of Appeal. 

In Scotland, before the Union, the Exchequer 
was the king’s revenue court. It consisted of the 
treasurer, the tveasurer-depute, and as many of 
the lords of Exchequer as the king was pleased to 
appoint. The Scottish Court of Exchequer was 
continued by the 19th article of the treaty of 
union, until a new court should be established, 
which was effected in 1707. A privative jurisdic- 
tion was conferred on the court as to questions 
relating to revenues and customs of excise, and as 


to all honours and estates real and personal, and 
forfeitures and penalties arising to the crown within 
Scotland. ‘ But questions of title to lands, honours, 
&c. were reserved to the Court of Session. The 
judges of the court were the high treasurer of Great 
Britain, the chief baron, and four other barons ; 
and English barristers as well as Scotch advocates 
were allowed to practise in the court. In cases 
of difficulty, and where there was a collision of 
jurisdictions, it was formerly not unusual to hold 
conferences with the barons ; and the form of 
desiring the conference was to send the Lord 
Advocate, and, in his absence, the Solicitor- 
general, to request a meeting, though it has been 
doubted whether they were bound to carry the 
message. In 1832 it was enacted that successors 
should not be appointed to such of the barons as 
should retire or die, and that the duties of the 
court should be discharged by a judge of the Court 
of Session. And in 18S6 the Court of Exchequer 
was abolished, and the jurisdiction transferred 
entirely to the Court of Session. 

The Court of Exchequer Chamber in Ireland was 
established in 1800, but was abolished as an inter- 
mediate Court of Appeal between the Irish Courts 
and the High Court m England. 

Exchequer Bills, billsissued at the Exchequer 
under the authority of acts of parliament, as security 
for money advanced to the government. They con- 
tain an engagement on the part of the government 
for the payment of the principal sums advanced, 
with interest. These bills form the chief part of 
the unfunded debt of the country. They were first 
issued in the reign of William III., in the year 1696, 
and were drawn for various amounts from £100 to 
£5. At that time they bore interest at the rate 
of 3d. per day on £100. The interest was reduced 
to 2d. during the reign of Anne. During the war 
1793-1814, the rate of interest was usually 3ld. 
At present it is generally from lid. to 24d. per 
£100 per diem. Holders of these bills are exempt 
from all risk, except that arising from the amount 
of premium or discount they may have given for 
them. The bills pass from hand to hand as money, 
and are payable at the Treasury at par. They 
may also be paid to government in discharge for 
taxes. When it is intended to pay off outstanding 
Exchequer bills, public notice is given by advertise- 
ment. The advances of money to government by 
the Bank of England are made on Exchequer bills. 
These bills are a convenient means whereby govern- 
ment can meet a sudden demand for unusual 
expenditure. The unfunded debt consists of Ex- 
chequer Bills, Exchequer Bonds, and Treasury 
Bills ; the total unfunded debt outstanding at 31st 
March 1888 was £13,795,200. See National Debt. 

Excise, the name of a tax on commodities, from 
the Latin cxcisus, ‘cut off,’ as being a portion of 
the value of the commodity cut oil' and set apart 
for the revenue before the commodity is sold. This 
is not its actual nature, however, for the manufac- 
turer who looks to a profit on his product docs not 
give part of the value to the revenue ; he merely 
counts the tax as part of his expenditure, or, in 
other words, includes it in the price, the tax being 
really paid by the consumer. An inland tax on 
commodities sold and bought for consumption in 
the country is a very ancient one, but it has gener- 
ally appeared in the simple shape of a toll or octroi 
on goods brought to market. The complicated 
arrangement for officially watching the process of 
a manufacture, for the purpose of seeing that none 
of the dues of the revenue are evaded, is of com- 
paratively modem origin. It was first introduced 
into England, upon the Dutch model, by the Long 
Parliament, which established an excise on liquors 
in 1643, and in subsequent years on articles of 
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food, salt, silk and stuffs, and other commodities 
in general use. Though unpopular, the excise in 
some form or other lias ever since continued to he 
a material element in the taxation and revenue of 
Britain. In the earlier part of the lStli century Sir 
Robert "Walpole entertained the notion of enlarg- 
ing its productiveness, while mitigating its pro- 
portional pressure by the bonding system, which 
suspends the exaction of the duty until the goods 
are sold, and thus leaves the manufacturer with 
all his capital to be devoted to production (see 
Bonded Warehouses). But the rumour of an 
enlargement of the unpopular excise duty created 
a general excitement, and the memorable cry of 
‘Liberty, Property, and No Excise,’ compelled 
Walpole to abandon his project. 

An excise, when compared with other taxes, has 
its good and its bad features. It is a method of 
extracting money for national purposes from per- 
sonal expenditure on luxuries, and is especially 
serviceable when received from those luxuries the 
use of which in excess becomes a vice. On the other 
hand, it renders necessary a system of inquisitorial 
inspection not very agreeable to a free people, and 
open to abuse and fraud ; while at the same time 
excessively high duties, and duties on commodities 
strictly of domestic manufacture, lead to smuggling 
and all its demoralising consequences. The evils 
of an excise were formerly aggravated by the 
practice of farming the duties — i.e. by letting 
them to the highest bidder, whose interest it be- 
came, like any other contractor, to make the 
greatest possible profit by his speculation, and 
consequently to exact the duties in the most 
rigorous manner. In every well-regulated revenue 
system it is, of course, only fair to all parties that 
the duty, as the law lays it on, should be fully 
exacted ; but in the age of farming the arrange- 
ments were all slovenly, and there was much 
latitude of power in the hands of the farmers. 
The farming system became very oppressive in 
Fiance, especially in the gabellc or excise on that 
necessary of life, salt. It is a curious fact, how- 
ever, that, when the farming of the excise was 
abolished in Scotland by the Union the people 
grumbled, saying they were easier under the 
farmers, their own neighbours, who acted on the 
principle of ‘live and let live,’ than under the 
officers sent down from England, who rigorously 
collected the impost. 

An excise works most easily when it is laid on 
some commodity manufactured on a large scale. 
In a great distillery the excise officer is almost a 
portion of the establishment ; he has an eye on 
every step of the process, with the object of seeing 
that the commodity does not get into the market 
without government obtaining its proper share — 
sometimes far the greater part — of the market 
price. The social influence of such an arrange- 
ment is very different from that of the old candle 
and salt duties, which made it the function of 
the exciseman to pounce on a farmer melting 
the surplus tallow or the last killed sheep, or on a 
fisherman boiling sea-water to procure salt for his 
potatoes. The manufacturer, however, though lie 
lias the benefit of the bonding system, feels the 
excise regulations to be a considerable drag and 
hindrance in his operations, since there are 
numerous minute operations which he cannot per- 
form without sending special notice to the excise 
department, or having an officer actually present. 
This renders it necessary, too, that all the steps of 
tiie process should not merely be defined as be- 
tween the manufacturer and the officer, but should 
be set forth in an act of parliament; and hence 
deviations for the purpose of economy, or by way 
of experiment, become difficult, and sometimes 
impracticable. As difficulties with which the pro- 


ducer has to contend, these things require him to 
lay on the selling price of the commodity a larger 
addition than the actual amount of the duty. This 
objection, however, is less potent than it formerly 
was, for the introduction of machines and special 
apparatus, such as .alcoholometers, saccharometers, 
&c., has greatly facilitated the collection of excise 
duties. 

No method of taxation requires a nicer adjust- 
ment to the social condition of a country than an 
excise. While it is now admitted that necessaries 
of life should be free, yet some form of tax upon 
consumption is the only method by which certain 
classes of the people can be made to contribute 
their share to the revenue of the country. But for 
tlie excise and customs dues on beer, spirits, and 
tobacco, and some licenses, many persons would 
evade all share in the national burden. In Eng- 
land, in the year 1746, a duty of 20s. a gallon was 
laid on spirits, with the view of suppressing the 
vice of drunkenness, which, however, it greatly 
increased, for the law became a dead letter, and 
the smuggler fully supplied the market, although 
within the two years in which the law was in force 
no fewer than 12,000 persons were convicted of 
offences against the act. In Scotland, the duty, 
which was 5s. 6d. a gallon, had to be reduced in 
1S23 to 2s., on account of the prevalence of 
smuggling — half the consumption of the. countiy, 
in fact, paying no duty. The duty has since then 
been gradually raised, until it now amounts to 
10s. a gallon, forming a large source of revenue. 
The pi oductiveness of the spirit duty, and a better 
understanding of the true principles of taxation, lias 
led to the gradual removal of many excise duties, 
as, for instance, on salt, candles, leather, glass, 
soap, paper, &c. The malt-tax was transferred to 
beer in 1880. 

In 1849 the excise department was amalgamated 
with that of stamps and taxes to form the Board 
of Inland Revenue ; and many changes have been 
made, both as to the articles taxable and in 
the organisation of the excise system. The only 
items on which excise duties are now charged are 
spirits, beer, tobacco, chicory, and the passenger 
receipts of railway companies. But various taxes 
of the nature of license-duties for following par- 
ticular pursuits are collected in the excise depart- 
ment ; also several items chargeable before 1S69 as 
assessed taxes. License-duties must be taken out 
yearly by auctioneers, appraisers, brewers, malt- 
sters, distillers, makers of vinegar, victuallers, 
sellers of beer, spirits, and wine, sellers of playing- 
cards if also makers, hawkers, pedlars, horse- 
dealers, house-agents, tobacconists, pawnbrokers, 
dealers in sweets, and dealers in patent medicines. 
Game-licenses, gun-licenses, and licenses for male- 
servants, horses, dogs, carriages, and the use of 
armorial bearings come under the same depart- 
ment. The whole excise revenue of the United 
Kingdom in the fiscal year ending 31st March 
1858 was £17,901,545; 'lSGS, £20,100,33S; 1878, 
£27,710,514; and 1S8S, £25,020,000, when the cost 
of collecting it was £1,771,785. The principal 
items of the receipts in the last-named year were : 
Beer, £S, 711, 532; spirits, £13,028,204 ; railway pas- 
sengers' duty, £314,933 ; and licenses. Among 
the latter the chief contributors were beer and 
wine dealers, £186,574; dog-licenses, £354,278; 
carriages, £549,525; armorial bearings, £74,526; 
male-servants, £13G,287 ; game, £179,143; gold 
and silver plate, £47,919 ; gun, £86,317 ; pawn- 
brokers, £35,722 ; hawkers and pedlars, £26,942 ; 
brewers, £19,2S0 ; auctioneers and appraisers, 
£79,300; spirits (distillers), £4242, (dealers), 
£121,194; publicans and grocers licensed to sell 
liquor, £1,485,936; tobacco, £84,855; wine and 
sweets, £67,36G. The budget estimate of the 
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excise receipts for the fiscal year 1888-89 was 
£25,605,000, and the estimated" cost of collection 
£1,807,629. In introducing this budget, Mr 
Gosclien proposed a new scale of carriage-duties, 
to institute what was called a ‘Wheel and Van 
Tax,’ and to put a special impost on ‘pleasure- 
horses.’ This proposal, owing to the opposition 
it excited, was withdrawn, as was also a proposal 
to repeal the hawkers’ license. That license, 
however, was in 18SS reduced from £4 to £2. 
According to the present organisation of the excise 
department, the United Kingdom is divided into 
collections, each under a collector ; the collections 
are subdivided into districts, each under a super- 
visor ; and these into divisions, each under division - 
officers and ride-officers. The efficiency with which 
these officials discharge their duties secures a very 
complete payment of taxes, and their manner of 
dealing with the tax-payers leaves a minimum of 
just ground for complaint. The old feeling of 
objection to the excise as a ‘ foreign system ’ has 
completely worn away, and the tax is now probably 
as popular as any impost is ever likely to be. To 
put it otherwise, the excise is not disliked so much 
as the income-tax. See the articles Beer, W hisky, 
&c. 

In the United States, the word excise is not 
officially used, the corresponding title being ‘ in- 
ternal revenue.’ This is raised mainly from whisky, 
tobacco, and malt liquors ; other items being the 
tax on hanks and hankers, and on oleo -margarine. 
Stamps ceased to he a source of revenue after 
1883. The total internal revenue of the United 
States was §309,226,813 in 1S66, §116,700,723 in 
1876, $116,805,936 in 1886, $118,823,391 in 1887, 
$124,290,872 in 1888 ; while for 18S9 the estimate 
was $125,000,000. 

' Excitants. See Stimulants. 

Exclusion Bill, a measure brought forward 
by Shaftesbury in 1679 to exclude the Duke of 
York, afterwards James II., from the succession 
to the throne, on account of his avowed Catholi- 
cism. It thrice passed the Commons, and as often 
Charles II. resorted to a dissolution, till, after 
March 1681, he ruled without parliamentary 
control. 

Excommunication. The word ‘excom- 
munication’ denotes exclusion, whether temporary' 
or permanent, from fellowship in religious rites, 
involving also, where participation in such rites is 
required in the civil order, privation of the rights 
of citizenship. It is not peculiar to the biblical 
religions, but is found in most of the systematised 
cults, whatever be their origin. Thus, Caesar 
describes its operation amongst the Gauls, stating 
that contempt of the decisions of their judges was 
visited with interdiction from the sacrifices. ‘ This 
is a most severe penalty with them. For those so 
interdicted are counted as sinful and wicked ; all 
keep aloof from them, and avoid approaching or 
addressing them, lest they should incur some 
injury by contact; they are granted no right 
which they claim, nor is any honour bestowed 
upon them’ (Beil. Gail. vi. 13). The absence of 
any remark as to a corresponding usage amongst 
the Romans and Greeks of the time is enough to 
show that C:esar was not familiar with the 
practice ; but slight indications are discoverable of 
analogous usages, so far as regards exclusion from 
common acts of worship, amongst which the Latin 
word profaints — signifying that which is ‘ outside 
the temple’ — may be specially cited. The clearest 
analog} - , however, to the Christian discipline of ex- 
communication is that furnished by the Rabbinical 
code. This is ultimately based on the legislation 
of the Pentateuch, which excluded the ceremonially 
unclean, as well as offenders of a graver kind, both 


from religious and civil fellowship (Lev. xiii. 46; 
Numb. v. 2, 3; xii. 14, 15); and the penalty is 
recorded in Ezra, x. 8, as enforced against such 
Jews of the captivity as disobeyed the proclama- 
tion to assemble at Jerusalem. ‘The offender first 
received a public admonition, and seven days later, 
if he did not make satisfaction, the lesser excom- 
munication, Niddui, was pronounced against him, 
whereby he was isolated during thirty days from 
contact with all save his wife and children, being 
obliged to keep at least 4 cubits’ distance from all 
others ; and although the sentence did not techni- 
cally include expulsion from the synagogue, yet this 
provision practically enforced it. At the expira- 
tion of the 30 days, a second term of like duration 
was enjoined in case of continued impenitence ; 
and the contumacious were then visited with the 
greater excommunication of Cherem, which excluded 
both from the synagogue and from all social inter- 
course, and the offender was treated as a leper. 
These two grades of excommunication were the 
only ones anciently in use ; hut the later Rabbins 
added a third and severer one, styled Shammatha 
or Anathema Maranatlia, which was lifelong, 
attended with solemn imprecations, and some- 
times entailing forfeiture of goods. 

The Christian system of excommunication is 
based doctrinally on the precept of Christ (Matt, 
xviii, 15-18) and on the precepts and practice of 
St Paul (Rom. xvi. 17 ; 1 Cor. v. 3-5, 11 ; 2 Tliess. 
iii. 14) and St John (2 John, 10, 11); while its 
practical method was borrowed from the synagogue, 
and formulated certainly by the 3d century, per- 
haps as early as the 2d. It was primarily, as the 
word denotes, exclusion from communion in the 
encharist and the agape or love-feast, including 
also suspension from office in the case of clerical 
offenders ; and it was distinguished as major and 
minor, each having various degrees of severity. 
Thus, the lightest form of excommunication 
permitted the offender to join in all acts of 
public worship except to make oblations and 
actual reception of the eucharist ; the grade next 
below’ was not suffered to be present during the 
latter part of the liturgy, but only during the 
preliminary prayers and the remaining public 
offices ; below this class again came those who were 
excluded entirely from the prayers, but permitted 
to enter church to hear the Scriptures read and 
sermons preached ; while the low’est grade of all 
was refused permission to enter church, being 
obliged to remain outside the doors until the 
expiry of their term of penance. Similarly, the 
major excommunication, besides its exclusion of 
offenders as well from social intercourse as from 
all participation in church fellowship and ordin- 
ances, which applied in all cases, liad also the 
graver form of anathema, fulminated against the 
most obstinate offenders, and chiefly such as taught 
or abetted heresy, or, at a somewhat earlier date, 
those who had lapsed in time of persecution, and 
had either sacrificed to idols or obtained certificates 
alleging them to have done so. The controversy 
as to the possibility of readmitting such persons to 
communion at all — denied by the Novatianist or 
rigorist school — was one of the most serious which 
agitated the church in the 3d century ; and, though 
the milder course ultimately prevailed, yet even 
the moderate party insisted upon very severe and 
prolonged penalties, seldom pardoning the offender 
till the very close of life, unless at the personal 
intercession of a martyr. Notice of such greater ex- 
communication was sent by circular to all churches 
in the case of clerical offenders or laics in official 
positions, to insure the universal incidence of the 
penalty ; and intercourse with any one under- 
lying it involved the same punishment as the 
original offence, the lesser excommunication being 
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incurred ipso facto , and the greater by persistence 
in such intercourse after admonition. At a very 
early date the aid of the civil power was invoked 
in support of the spiritual sentence, not only l>y 
preventing resistance thereto, but by superadding 
a temporal penalty. Thus, the fifth canon of the 
Council of Antioch in 341, after enacting that any 
cleric setting up a scliismatical place of worship 
shall be deposed for life, adds : ‘ And if he persist 
in troubling and disturbing the church, let him be 
corrected by the civil power as a seditious person.’ 
And in the third Council of Carthage in 397 a 
canon (xxxviii.) was passed to petition the governor 
of the province to remove an intruding bishop who 
had disregarded the ecclesiastical censures passed 
upon him ; which was embodied later in the 
general code of the African Church, as well as two, 
others of a like nature ( lxvii. and xciii. ) directed 
against the Donatists. In the Theodosian Code 
there is a law imposing a fine of ten pounds of 
gold upon all heretical persons conferring or 
receiving ordination, further confiscating the place 
where the act occurred, if done with the know- 
ledge and assent of the owner; and many such 
enactments appear in later history, such as the 
decree of Childebert in 596, the Capitularies of 
Pepin in 755, and the Constitutions of Lothar I. 
in 825, whereby excommunicated persons were put 
to the ban of the empire ; while a constitution of 
Frederick II. in 1220, alleging that the mateiial 
sword is appointed for the aid of the spiritual 
sword, enacts that, in the event of excommunicated 
persons not making satisfaction within six weeks 
from the sentence, the civil ban is to issue there- 
upon, and not to be revoked until the previous 
removal of the excommunication. The theory 
that the spiritual sword might be turned against 
the civil power itself, and that excommunication 
deprived sovereigns and other magistrates of their 
authority, voiding, indeed, all civil rights, is 
peculiar to Latin Christianity, and is a develop- 
ment of the Hildebrandine era and policy (see 
Allegiance), first put into actual execution by 
Gregory VII. against the Emperor Henry IV. in 
1076, and again in 1080, renewed in 1084 by Urban 
II., and in 1102 by Paschal II. ; and later against the 
Emperor Philip of Swabia, and in favour of his com- 
petitor Otho IV. by Innocent III. in 1210. It is 
compendiously stated thus by Cardinal Francis de 
Toledo (1532-96) in his Instructio Sacerdotum, a 
work of much repute, recommended by Bossuet : 
‘An excommunicated person cannot exercise an 
act of jurisdiction without sin ; nay, if the excom- 
munication he publicly made, his sentences are 
null’ (lib. i. chap. 3). The latest instances of the 
kind are the excommunication of Napoleon I. by 
Pius VII. in 1809, and that of Victor Emmanuel II. 
by Pius IX. in 1870. But the omission of their 
names in these documents, which are vaguely and in- 
definitely fulminated against enemies and oppressors 
of the holy see, barred the full operation of the 
sentences in canon law, and left the question of 
allegiance untouched. 

In the actually current discipline of the Roman 
Catholic Church a distinction is drawn between 
such sentences of excommunication as are incurred 
ipso facto (technically known as laiw sentential) 
and such as do not take effect till after the formal 
sentence of an ecclesiastical court (called ferendw 
sentential) ; and those subject to such sentences are 
distinguished as tolcrati and non-tolcrati, the 
former .of whom are still eligible for social and 
civil intercourse, while the latter are absolutely 
excluded from all such communion, as well as from 
the ordinances of lcligion. In theory the right to 
pronounce the greater excommunication is limited 
to the pope solely, as also the power to absolve 
therefrom; but in practice this authority is con- 


veyed to all bishops in their quinquennial faculties, 
for local exercise within their dioceses, and by 
them to the clergy under their jurisdiction, so far 
as regards absolution, but not for pionouncing 
sentence, which is never committed to any one 
below the rank of bishop or judge. In most Roman 
Catholic countries, if excommunication involves any 
civil disabilities, it cannot be published without 
the sanction of the civil power, and in some of 
them there is an appeal to the law-courts on the 
merits, to obtain fresh examination of the case at 
the hands of the ecclesiastical authorities. It is a 
mistake to ascribe to Roman Catholics the doctrine 
1 that excommunication may be pronounced against 
the dead.’ The contrary is expressly laid down by 
all canonists (Liguori, Thcologia Jl fora It’s, lib. vii. 
n. 13, 1 ). In the cases in which this is said to have 
been done, the supposed ‘ excommunication of the 
dead ’ was merely a declaration that the deceased 
individual had, while living, been guilty of some 
crime to which cxcommimi cation is attached by the 
church laws. Roman Catholic writers, moreover, 
explain that the civil effects of excommunication in 
the medieval period — such as incapacity to exercise 
political rights, and even forfeiture of the allegiance 
of subjects — were annexed thereto by the civil 
law itself, or at least by a common international 
understanding in that age. Examples are alleged 
in the law of Spain, as laid down in the Sixth 
Council of Toledo, a mixed civil and ecclesiastical 
congress (638) ; in the law of France, as admitted 
by Charles the Bald (859) j in the Saxon and in the 
Swabian codes ; and even in the English laws of 
Edward the Confessor ; all which, and many similar 
laws, proceed on the great general principle of these 
medieval moil archies — viz. that orthodoxy and com- 
munion with the holy see were a necessary con- 
dition of the tenure of supreme civil power ; just as 
by 1 Will, and Mary, sect. 2, chap. 2, profession 
of Protestantism is made the condition of succession 
to the throne of England. Hence, it is argued, the 
medieval popes, in excommunicating sovereigns, and 
declaring their subjects released from allegianco, 
did but declare what was, by the public law of the 
period, the civil effect of the exercise of what in them 
was a spiritual authority. 

By the discipline of the Roman Catholic Chinch, 
kings or queens, and their children, are not in- 
cluded in any general sentence of excommunica- 
tion, unless they he specially named. 

Certain ‘reserved cases’ aie limited to the pope 
alone, and are enumerated in the brief ‘ Apostolical 
Sedis,’ promulgated by Pins IX. in 1869, which 
also contains a list of those sentences, latcc senten- 
ticc, now in force within the Roman Church ; hut 
an ordinary priest is permitted to absolve those/at 
the point of death from even the reserved excom- 
munication. ! 

The oriental discipline is much less elaborate, 
and more nearly accords with ancient practice ; Inrf 
the distinction between tlie greater and lesser 
excommunication is retained, and no fewer than 
115 offences, invoking various degrees of excom- 
munication, are specified in the office-books, 
ranging from twenty years’ exclusion, for such 
crimes as murder or magical practices, down to 
bigamy, with its penalty of one year and merely 
ceremonial disqualifications, yet briefer in effect. 
Tlie greater anathema is fulminated yearly through- 
out the Eastern Church on Orthodoxy Sunday 
(first Sunday in Lent) against about sixty forms 
of heresy, for the most part extinct ; but in the 
Russian Church they have been cut down to twelvo 
still prevalent types of opinion. 

In the Church of England the medieval practice 
conformed in the main to the current western 
usage, save in this one important ic-spcct, that an 
excommunication ipso facto was not really in 
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operation ; for though the term occurs frequently, 
yet what it denotes is only that, given a certain 
"offence, excommunication must follow as the 
penalty, hut a declaratory sentence of a com- 
petent court must precede the actual excommuni- 
cation. 

Various civil disabilities attended excommunica- 
tion, and were continued after the Reformation, 
such as inability to hold a benefice, to practise 
as an advocate or attorney in the courts, to be 
admitted as a witness, and to receive Christian 
burial. By a canon of 1597 the ordinaries were to 
provide for the public denunciation monthly in the 
cathedral of the diocese and the parish church of 
the offender, in all cases where an excommunicated 
person had not made satisfaction and obtained 
absolution within three months after incurring 
sentence ; and this was embodied in the canons of 
1604 (lxv.), with the alteration to a half-yearly 
denunciation, but with the further provision that 
those present should be induced to apply for a 
writ JDe excommunicato capiendo, ‘ thereby to 
reduce them to due older and obedience.’ This 
writ was issued by the Court of Chancery on the 
application of the diocesan, and addressed to the 
sheriff’ or other officer, and warranted the imprison- 
ment of those arrested under it. The disabilities 
attending excommunication were abolished for 
England by the Act 53 Geo. III. chap. 127, and for 
Ireland by the 54 Geo. III. chap. 68 ; while all 
remaining penalties against persons dissenting 
from the worship and doctrines of the Church of 
England were repealed by 7 and 8 Viet. chap. 2, and 
9 and 10 Viet. chap. 59. The most notable exercise 
of the power of excommunication in the modern 
Anglican Church was when Bishop Gray, as 
Metropolitan of Capetown, deprived and excom- 
municated Bishop Colenso of Natal in 1863, which 
sentence, approved by the Convocations of Canter- 
bury and York, the General Convention of the 
American Episcopal Church, the Episcopal Synod 
of Scotland, and the Provincial Council of Canada 
(as well as by a large majority of the bishops 
assembled at the first Lambeth Conference in 1SG7 ), 
was reversed by the Judicial Committee of Privy- 
council in 1865, on the ground that the crown had 
no power to erect the see of Capetown into a 
metropole, nor to give Bishop Gray the coercive 
jurisdiction on which he had relied as empowering 
him to try one of his suffragans and pass sentence 
upon him. 

In the Established and other Presbyterian 
churches of Scotland, the lesser excommunication, 
involving deprivation of all ‘sealing ordinances,’ 
can be pronounced by the kirk-session. The greater 
excommunication can be pronounced by authority 
of the presbytery only ; it is now very rarely 
heard of, and since 1690 it does not curry with it 
any civil consequences. 

A very singular kind of excommunication is that 
connected with the usage of tabu amongst the 
■islanders of Polynesia. Tabu is a species of 
interdict which may apply to persons or things; 
in the latter case making any use of the inter- 
dicted article, or even contact with it, unlawful 
and penal pin the former cutting off the interdicted 
person from all intercourse or contact with others, 
and even prohibiting him to use his hands to feed 
himself ; a chief or noble being allowed a servant, 
also put under tabu, to feed him, and a man of 
lower rank being obliged to pick up his food with 
his mouth only, like a beast. 

Islam forms an exception to the almost universal 
incidence of the practice of excommunication. 
Under the Moslem code every religious offence 
carries with it a temporal penalty, such as fines, 
■scourging, stoning or other mode of death, and 
only in this last manner can an offender be cut off 


from the congregation. See Bell, Book, and 
Candle ; also Interdict. 

Excretion. See Secretion ; and for the ex- 
cretory organs, see Respiration, Skin, Kidney, 
Urine, &c. 

Exe, a river of Somerset and Devon, rising 
in Exmoor, and flowing 54 miles south-eastward 
and southward to the English Channel at Exmouth. 
The lower 5 miles form a tideway a mile broad 
at high-water, with wooded and picturesque shores, 
and navigable for large vessels. An ancient canal 
connects the estuary with Exeter (q.v.). The chief 
tributaries of the Exe are the Barle, which also rises 
in Exmoor, and is 24 miles long, Batham, Loman, 
Culm, and Greedy. The Exe passes Dulverton, 
Bampton, Exeter, and Topsham. The greater part of 
its course is through wooded and romantic vales. 

Execution, in Law, is the act of completion 
or carrying into effect. Thus a writ is executed 
by obeying the instructions contained in it ; a Deed 
(q.v.) is executed when it is signed, sealed, and 
delivered ; a power is executed when it is exercised ; 
a judgment of a court is executed when it is 
enforced. Judgments are usually enforced by 
writs of execution, which direct the officers of the 
law to do what is necessary, or to compel a 
defendant to perform some act. The term ‘ execu- 
tion’ is used now technically to denote execution 
to recover a debt — the kind that occurs most 
usually in practice. In Scotland, the term execu- 
tion is also applied to the written attestation 
under the hand of the executive officer that he has 
carried his warrant into effect, as by serving a 
summons or giving a citation. It corresponds to 
the affidavit of service of writ in England. 

Execution, in civil law. In civil cases the 
common law of England allows four different 
writs to issue against refractory debtors — viz. a 
fieri facias (called commonly a fi. fa.), a capias 
ad satisfaciendum [ca. sa.), levari facias, and 
cleft. These writs issue from the court of the 
Division in which the proceedings are grounded, 
and are addressed to the sheriff of the county. By 
a fi. fa. the goods and chattels of a debtor may 
be attached. This writ lies against all proprietors, 
peers, &c. . A writ of ca. sa. is directed against 
the person of a debtor. It does not lie against 
privileged persons. Under this writ, the sheriff 
may imprison a debtor, and detain him until the 
debt has been satisfied. A writ so stringent in 
its effect is regarded by the law as the last remedy ; 
hence, when a ca. sa. has been issued, no other 
writ can proceed against the debtor. But if a fi. 
fa. has been first issued for a part of the debt, a 
ca. sa. will still lie for the remainder. By recent 
statutes, a ca. sa. cannot be issued to imprison for 
debt unless fraud or contempt of court is in- 
volved. A levari facias is now seldom used. It 
is directed against a man’s goods and the profits 
of his lands. The writ of cleft is of veiy ancient 
date (see Elegit). In the Chancery Division of 
Court, execution against the estate is effected by 
writ of fieri facias or writ oi clcgit. Execution 
against the person is by writ of attachment. 
Should this latter writ be returned non cst inventus, 
the party prosecuting has it in his option to take 
out a writ of sequestration of the estate, with 
issues of course, or to obtain an order for the 
serjeant-at-arms. An attachment does not lie 
against a peer or other privileged pci-son, but an 
order called a sequestration nisi is issued. In 
cases of contempt, the High Court in each division 
has also the power to order personal commitment. 
In all cases execution may issue immediately, each 
writ being renewable after a year, within six 
years ; but the court or judge can stay execution 
to a time fixed — or subject to conditions. 
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In the United States, the law of execution is 
complicated hy the rules which define the local 
jurisdiction of district and state courts and of the 
United States courts. The writs of execution in 
use are fieri facias, levari facias, &c. ; the writ of 
cicgit is now little used. In some states the home- 
stead and other property of a debtor are exempted 
from execution ; and 'congress has enacted that 
execution issuing out of United States courts must 
follow the provisions of these local laws. 

In Scotland , execution for debt, or, as it_ is tech- 
nically expressed, diligence in execution, is either 
real or personal ; hy the former, the debtor’s lands 
may be attached ; hy the latter, his person and his 
movables. In order to entitle a creditor to use 
diligence against the person or estate of his debtor, 
the debt on which the diligence proceeds must he 
duly constituted hy a liquid document, or by a 
decree, or by an action in which decree is sought. 
In this latter case, the law in peculiar circum- 
stances allows diligence on the dependence, in order 
that a party may not be deprived of his remedy 
during the currency of the action, but such diligence 
depends for its effect upon the judgment in the 
cause. In the case of bonds and other instruments 
registered for execution (see Registration), the 
law allows summary diligence to proceed ; that is 
to say, execution may proceed without the need of 
further application to the court. Diligence against 
heritage includes Inhibition, which is a writ passing 
under the signet, and prohibiting the debtor from 
contracting any debt which may become a burden 
on his heritage to the prejudice of the inhibitor’s 
debt; Adjudication (q.v.); Ranking and Sale, a 
process of law by which the heritable property 
of an insolvent is judicially sold, and the proceeds 
divided among his creditors ; and Poinding of the 
Ground, which is an action proceeding on a herit- 
able security, and attaching all the goods on the 
lands over which the security extends. Personal 
diligence is (1) hy Homing and Caption, where 
letters of horning — i.e. letters running in the 
sovereign’s name, and passing the signet — are 
issued instructing messengers-at-arms to charge the 
debtor to pay, and on his failure a caption or 
warrant for his apprehension is granted ; (2) by the 
simpler form of Warrant to Charge under the 
Personal Diligence Act, which replaces the old 
process of homing and caption ; (3) by Arrestment 
(q.v.). 

Execution, in criminal law, is the infliction on 
criminals of the punishment of death in conformity 
with legal decree (see Capital Punishment). 
The modes of execution have varied greatly, both in 
the progress of time and in different countries. 
On the whole, the manner of executing the death- 
penalty, as of decreeing and inflicting punishment 
in general, has tended to grow more humane with 
the advance of civilisation. Among the Jews a 
frequent form of execution was stoning, while 
burning alive appears (Genesis, xxxviii. 24) to 
have, been practised in their patriarchal history, 
and is sanctioned by Mosaic law. Casting from 
a rock .was a mode recognised by the Jews and 
the Twelve Tables of the Romans. Under the 
Roman republic Vestal virgins violating their vows 
of chastity were buried alive, and in the time of 
Pa.nl crucifixion, burning, and decapitation were the 
chief modes of execution. Crucifixion (see Cross) 
was in use likewise among the Assyrians, Persians, 
Egyptians, Carthaginians, and Greeks. Constan- 
tine, on his adoption of Christianitv, abolished 
crucifixion in the Roman empire. The Italians 
of the middle ages, however, crucified some of 
their prisoners of war. Another revolting form 
of execution among the Romans was that of con- 
demning the criminal to fight with wild beasts. 
Impalement, hy thrusting a sharp stake through 


the body lengthwise, was one of Nero’s cruelties, 
and is referred to by Juvenal. It is said to 
have been practised in the Balkan Peninsula 
so recently as 1876. Under Charles V. impale- 
ment was effected by driving a pointed stake 
through the heart while the criminal in open 
grave was being covered with earth. Other bar- 
barous modes of execution were pouring melted 
lead on the criminal ; sawing him asunder, a mode 
practised by the Jews against the conquered in 
Palestine ; starvation in dungeons pressing to 
death ; breaking on the wheel ; tearing to death 
with red-hot pincers. Boiling alive was occa- 
sionally practised on the Continent ; and in Eng- 
land in Henry VIII. ’s time poisoning was punish- 
able by boiling to death, and ‘it seems,’ says 
Sir Janies Stephen, ‘that three or four persons 
were so boiled.’ In 1532 sentence of boiling alive 
was put in execution against a miscreant who 
attempted to poison Fisher, Bishop of Rochester, 
and actually poisoned some of his household. The 
act under which that sentence was carried out 
was repealed by 1 Edward VI. Drowning a par- 
ricide m a sack, in which were also a dog, cock, 
viper, and ape, was a Roman punishment, imitated 
in the middle ages, when quartering alive, tearing 
to pieces by horses, and disembowelling were 
likewise punishments known on the Continent. 
Among tpe severer forms of military execution 
were hunting and spearing the condemned to 
death by his fellow-soldiers, practised in Germany 
in the time of the Lanzknechts of the end of 
the 15th and during the 16th century ; making 
him run the gantlet of rods till dead; flogging 
him to death with the knout. These last two 
modes of execution were practised in Russia till 
into the 19th century. 

English law has in practice, according to Sir 
J. Stephen, been in a marked manner distin- 
guished from the practice of the Continent by 
its aversion to execution by torture. The usual 
mode of execution in England has been for many 
centuries, and still is, hanging, though in early 
times decapitation was also known. Treason, 
however, ivas punished in the case of men 
by hanging, drawing (anciently dragging at the 
tail of a horse), and quartering; in the case of 
women by burning. A woman was burned alive 
for treason at Tyburn in 1685. Heresy was also 
punished by burning. In 1283 David, the last 
native Prince of Wales, was for treason sentenced 
to be hanged, drawn, and quartered, and to have 
his bowels burned. Pressing to death, or the 
peine forte ct dure, is said to have been practised 
as late as 1741 at the Cambridge assizes.. Burn- 
ing continued till 1790 to be the punishment 
inflicted on women for treason, high or petty ; at 
Ipswich a woman was burned in 1783 for murdering 
her husband. In practice, however, women were 
strangled before being binned. A woman was 
burned for witchcraft at Dornoch in Sutherland 
in 1722. By 25 Geo. II. any person convicted 
of murder was to be executed on the next day 
but one after sentence, but if sentenced on a 
Friday he was to be hanged the following Monday. 
In the interval he was to be fed on bread and 
water, and his body after death was to be cither 
dissected or hung in chains. By laws passed in 
1832-34 the bodies of murderers were no longer 
to be anatomised or hung in chains, but to bo 
buried in the precincts of the prison in which 
they were last confined before execution. This 
regulation, repeated in 24 and 25 Wet., is now 
in force. On 21st February 1803 Edward M. 
Despard ( q. v. ) was drawn on a hurdle, hanged, and 
decapitated ; and on 1st May 1820 Thistlewood 
and four of his fellow-conspirators were likewise 
hanged and decapitated. In this case — the last 
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discharged. An executor is not hound to accept 
the office ; hut, if he administer, he cannot then 
renounce the executorship without cause. On the 
death of an executor, the office passes, as a general 
rule, to his executor. See SirE. V. Williams’s Law 
of Executors and Administrators (8th ed. 2 vols. 
1879), or the shorter treatise of Walker and Elgood 
(1883). 

An executor to a will in Scotland is called a 
testamentary executor-, to distinguish him from the 
next of kin, who are styled executors. The term 
executor is given to all who manage the estate of a 
deceased, whether appointed by will or by author- 
ity of the court. The former are called executors 
nominate ; the latter, executors dative. All 
executors must, before entering upon their duties, 
obtain confirmation from the Commissary Court. 
This is equivalent to probate in England. But in 
Scotland no right vests in the executor until 
after confirmation, except a title to sue, being 
exactly the reverse of the English rule. An executor 
acting without confirmation is called a Vitious 
Intromittcr (see Intromission). Executors must, 
on entering upon their office, exhibit a full inventory 
of the whole movable estate of the deceased. An 
executor is only liable to the extent of the inven- 
tory. He is not bound to pay interest on the 
funds in his hands unless they bore interest before 
confirmation, or unless he is guilty of undue delay 
in administering the estate. He is not bound to 
pay the debts for six months after the death of 
the deceased. But, as in England, the expenses 
of the funeral and confirmation are entitled to 
immediate payment. Servants’ wages and a year’s 
house-rent have also a preferable claim. An 
executor is entitled to claim one-third of the 
Lead's Part (q.v.), after deducting debts. But, 
should he receive a legacy, he is bound to impute 
that towards part payment of his claim. 

In the United States, the rights and duties of an 
executor are analogous to those defined by English 
law ; in this, as in other matters relating to pro- 
perty, each state has its own laws. See Stimson, 
American Stcitidc Laiv ; Scliouler, Treatise on 
Law of Executors and Administrators (Boston, 
1883). 

Executory, in English law, is a term applied 
to contracts, &c. which are not executed — i.e. not 
completed with the forms required to make them 
legally operative. An executory limitation of pro- 
perty is one which gives an interest to come into 
existence at a future time or on the happening of 
an event. An executory trust directs trustees to 
make a proper conveyance in favour of the person 
beneficially entitled. Executory devises and other 
limitations form an important branch of the law of 
real property. In American law, the term execu- 
tory is used as in England ; executory gifts of 
property are subject to rules against Perpetuities 
(q.v.), similar to the rules which prevail in Eng- 
land. 

Exegesis, a Greek term meaning the exposi- 
tion or interpretation of any. writing, but almost 
exclusively used of the interpretation of the Holy 
Scriptures. The term Hermeneutics is frequently 
applied to the science of the interpretation of the 
Bible, and it is usual to distinguish it from exegesis 
as the interpretation proper or discovery of the true 
meaning of the text, while the latter is more strictly 
the exposition of the nleaning so discovered and its 
practical doctrinal and moral applications. But it 
may be said that the term exegesis is nowin pretty 
general use as applied at once to the science and 
the art of the elucidation of Scripture. It includes 
both the study of the text or form in which the 
scriptural revelation has reached us and also the 
scope and doctrinal bearings of that text and the 


conclusions that may reasonably be deduced from it. 
The materials for the critical study of the Old Testa- 
ment are scanty as compared with the New, hence 
the difficulty of attaining to certain conclusions 
is correspondingly greater. Critical materials are 
mainly oi three kinds : MSS., versions, and quota- 
tions. Of these the New Testament scholar lias 
enough, but the student of the Old Testament is 
worse than slenderly equipped in all. Por the pres- 
ent Hebrew consonantal text is hardly earlier than 
the 2d centuiy of our era, the vowel signs being 
some centuries later ; while, as for the versions, 
the Syriac, the Targum or Chaldee, and the Vul- 
gate are substantially mere reproductions of the 
Hebrew text we possess, the difficulty in the case 
of the Septuagint being increased by the un- 
doubted corruptness of its own text, as well as by 
the fact that it is itself a translation into Greek 
of an earlier Hebrew version now unknown to ns. 
Nor can we supplement our knowledge to any 
extent from the source of early quotations, as the 
Fathers, with the exception of Jerome anil to some 
extent of Origen, were ignorant of Hebrew, and, 
besides, were hopelessly given to quoting Scripture 
ven r loosely' and inexactly'. 

Thus the task of the exegete is a labour of great 
and complicated difficulty’, and he must needs be 
a scholar, competently equipped for grammatical 
and philological inquiries into the signification of 
words, the force and significance of idioms, the 
modification of the sense by the context and the 
comparison of parallel passages, no less than into 
the character of the writer and the persons he 
addressed, of the circumstances in which he wrote, 
and the immediate object to which his work was 
directed. To these linguistic and literary qualifi- 
cations he must add adequate knowledge of con- 
temporary external history, but above all he must 
have something of that spiritual sympathetic in- 
sight by which lie can project his own imagination 
into the mind and feelings of an earlier age. 
Without some measure of this inwardness no 
scholar, however brilliant, can be a great exegete ; 
but, wlien it is superinduced upon extensive and 
exact learning, we have an exegete of the first 
order — a Chrysostom, a Calvin, a Bengel, a He 
Wette, a Meyer, or an Ewald. Thus Schleier- 
macher’s saying, that ‘ in a certain sense the inter- 
preter lias to educe more than the author introduced,’ 
is true ; for the exegete, exercising the synthetic as 
well as merely analytic faculty, reconstructs for 
himself the mental attitude of the writer in order 
to deduce much that influenced the latter lialf- 
imconsciously’ in his composition. 

All exegesis of Scripture, however closely it 
follows the ordinary methods of literary- and his- 
torical criticism, depends greatly upon the views 
entertained as to the nature and degree of inspira- 
tion, and the share of the conscious human element 
in the progressive revelation. The old theory of 
dictation or verbal inspiration is no longer held by 
any- intelligent scholar, and it is the peculiar merit 
of our 19th-century’ exegetes to have been the first 
to establish a satisfactory critical modus vivendi — 
by- their insisting upon the human element in the 
Scriptures without ceasing to uphold their divine 
authority. 

It is hardly necessary- to point out how absurd is 
the assumption of some sects that a scholarly 
inteipretation of Scripture is superfluous to the 
Christian, whose sole aim is the shortest cut to 
salvation. For, not to speak of the inherent 
difficulty of Scripture itself as a series of composi- 
tions extending over hundreds of years, and treat- 
ing intimately of many things long forgotten, and 
that often in figurative and symbolical phraseology’ 
unfamiliar to a modem ear, has not God in his 
providence seen fit to give his revelation in 
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languages -which demand the- exegetical praxis of 
translation ? And do not the immense divergencies 
of honest opinion about the interpretation of Scrip- 
ture give the individual such a wholesome distrust 
in the infallibility of his own opinion that he feels 
the need of every possible support that he can gain 
from scholarship to buttress it? For the sincerity 
of a conviction is no proof of its absolute truth, 
since honest men have been sincerely convinced of 
the truth of opinions the most opposite. At the 
same time it is time that the things of faith 
essential to salvation are perfectly plain to the 
reason and judgment of every man, and that Scrip- 
ture is of necessity itself intelligible and sufficient, 
if studied with diligence and a candid mind. The 
precious right of private judgment is perfectly 
consistent with the need for a scientific exegesis, 
the interests involved in the correctness ot the 
interpretation being so momentous. 

The fundamental distinction between Roman 
Catholics and Protestants depends upon the extent 
to which the private judgment of the individual 
is to be controlled by external considerations, such 
as the authoritative interpretations of the Fathers, 
and the dogmatic definitions of councils and popes. 
The former, of course, do not consider the Scrip- 
ture as containing the whole of God’s revelation, 
and therefore, just as Protestants admit that one 
passage of Scripture may be modified by another, 
so they believe that the scriptural revelation itself 
may be modified by other revelations of God con- 
veyed to us through other mediums, as by that of 
tradition. Unfortunately, tradition is far from 
consistent, and is not always even intelligent ; and 
the traditionalist frequently finds himself under 
the necessity of bowing-down his judgment to the 
exegetical conclusions of an age devoid of real 
scholarship, and slavishly subject to an allegorical 
or other fantastic method of interpretation. 

The Jewish exegesis of the Old Testament is 
seen in the voluminous Talmudical writings, the 
Mishna, giving simplifications and explanations of 
the law, and the Gemara, giving further explana- 
tions of earlier explanations, the latter itself exist- 
ing in the two forms of the Jerusalem Talmud and 
the Babylonian Talmud, The earliest Jewish 
Scripture interpretation was the Midrash ( ‘study’), 
divided into legal and liomiletical exposition. The 
legal, Halacha (‘rale by which to walk’), was 
mostly confined to an amplification of points not 
explicitly set forth in the Pentateuch, from which it 
deduced the collection of precepts designated Hala- 
choth; while the liomiletical, Hagada (‘opinion’), 
discussed the whole Old Testament, and aimed 
at applying it to ethical and social as well as 
to religious questions. It became so popular that 
it was styled distinctively the Midrash, and, with 
much practical value, contained many fantastic 
interpretations, the result of a distinction between 
the natural and the derivative or allegorical sense. 
Side by side with this, however, there grew up 
during the middle ages a more rational exegesis, 
which gave really sound results in the hands of 
such enlightened rabbis as Jarclii, Raslri, Kimchi, 
Maimonides, and Abarbanel. 

The hermeneutics of the Hellenistic Jews had 
sought by thoroughgoing allegorical interpretation 
to make an arbitrary reconciliation between the 
traditions of Hebraism and the results of Greek 
philosophy. The greatest master of this perilous 
art was Philo, who formulated definitely the two- 
fold teaching in the Pentateuch — the verbal sense 
for the illiterate, the figurative for those gifted 
' with the insight to' see it. The allegorical system 
of interpretation was adopted by the Alexandrian 
school, and carried far by Clement and the great 
Origen; yet the latter also established a basis 
for sound grammatical exegesis by his separation 
18S ■ ' 


between the literal, the moral, and the mystical 
senses. The same influences, although to a less 
extent, show themselves in such western teachers 
as Hippolytus, Hilary, Ambrose, and Augustine ; 
but, in marked contrast, the school of Antioch, as 
represented by Diodorus of Tarsus, Theodore 
of Mopsuestia, Chrysostom, and Theodoret, aimed 
rather at a grammatical and historical criti- 
cism, that at its worst degenerated into a baid 
and unspiritual interpretation. Basil of Cresarea, 
Gregory Nazianzen, and Gregory of Nyssa show 
a similar preference for the objective reading of 
Scripture, as also the learned Jerome, who advo- 
cated the grammatical and historical sense as the 
fundamental, with the figurative interpretation 
where necessary, in opposition to the allegorical. 
Meantime, in the Western Church, theologians, in 
the face of the divergencies of heresies each based 
upon its own reading of Scripture — and that mostly 
always allegorical— had been finding the necessity 
of an authoritative exegesis of Scripture as an 
ultimate standard of appeal. Already, under this 
necessity, in Irenreus and Tertullian we see the 
growth of a simpler and more rational spiritualis- 
ing of Scripture as a reaction against excessive 
abuse of arbitrary and fanciful allegorising ; to- 
gether with that increasing respect for authori- 
tative explanation of the sense. This finally 
culminated in the conclusion of the Council of 
Trent, that the sole right to interpretation was 
inherent within the church herself, and in the 
assertion by the Vatican Council of the personal 
infallibility of the pontiff. The Commonitorimn 
of Vincentius of Lerins established the doctrinal 
supremacy of Scripture, but, _ from its inherent 
difficulty and the vagaries of individual interpre- 
tation, maintained the necessity of the tradition of 
the church to supplement and expound it. His 
famous ‘Quod unique, quod semper, quod ab 
omnibus creditunr est’ may still be accepted as 
the axiom that dominates all Roman Catholic 
exegesis. Independent interpretation went gradu- 
ally out of use, and was supplanted by the well- 
known Catenas, consisting of expositions of books 
of Scripture strung together from the writings of 
such Church Fathers as Origen, Chrysostom, 
Jerome, and Augustine. These were themselves 
prepared by such divines as Procopius of Gaza, 
Cassiodorus, Hrabanus Maurus, Sedulius, Theo- 
phylact, and Aquinas. The middle ages gave its 
intellect to abstract theological speculation — in 
exegesis it bound itself voluntarily in the shackles 
of tradition. The Postillas, or brief commentaries, 
of Nicolaus de Lyra was a symptom of a reaction 
towards the obvious and objective that soon 
showed itself also on the philological side in the 
Humanists, Laurentius Valla, Reuchlin, and Eras- 
mus, and in the bolder spiritual applications of 
the Reformers. Their intense religious experiences 
supplied the real inwardness that was lacking 
to the Humanists, and accordingly in Luther, 
Melanchthon, Beza, Bucer, CEcolarnpadius, Zwingh, 
and Calvin we find a series of great exegetes 
whose influence is even now more visible in the 
recent biblical criticism of Germany than it was 
at the time of the Reformation itself. Among 
the greatest of their more immediate successors 
were° Grotius, Calovius, Calixtus, and Cocceius. 
Little further progress, however, was made till 
about the middle of the 18th century, as scriptural 
exegesis was mostly allowed to degenerate into 
mere edification, which it was not given to even- 
scholar to harmonise so happily with real science as 
Bengel did in his famous Gnomon Novi Testament i 
(1742). The revival of a real exegesis is due 
mainly to Emesti and Semler, whose inspiring 
impulse created a school of scholars who in a 
single generation contributed more to a sound 
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knowledge of the Sci ip tines than all the theo- 
logians of sixteen centuries. Such were, in the 
field of Hebrew scholarship, Gesenius, Ewald, 
Olshausen, and Bottclrer ; in that of Gieek, Winer, 
Buttniann, Lachmann, and Griesbaeh ; _and on the 
puiely philosophical and theological side, Herdei, 
Baur, Bothe, Hofmann, Lucke, and Schleier- 
macher. Since these a continuous chain of illus- 
trious and moie or less orthodox scholars have 
laboured at the direct elucidation of Scripture on 
sound scientific lines, of w horn it may here suffice 
merely to mention the names of De Wette, Bleek, 
Hitzig, Hupfeld, Hengstenberg, Keil, Oehler, 
Knobel, Kalisclr, Rosenmuller, Dill- 
mann, Meyer, Lange, Trschendoif, 

Lagarde, Delitzsch, Godet, Holtz 
rnann, Ellicott, Lightfoot, Perowne, 

Scrivener, Westcott, and Cheyne. At 
the same time the horizons of our 
knowledge of ancient Egypt and 
Assyria have been vastly widened by 
the "labours of scholars like Lenot- 
mant, Maspero, Bawlinson, Schrader, 
and Sayce, who have cast a flood of 
light and confirmation upon the 
ancrent history contained in the Bible, 
which has also been elucidated moie 
immediately fionr the liistoiy of the 
Jews themselves, by the woik of 
Ewald, Stade, Giatz, Stanley, Kuenen, 

Wellhausen, and Renan. The study 
of the New Testament history and of 
the life of oui Loid — so characteristic 
a featuie of the more modern theology 
— has contributed no less to out know- 
ledge of the scope and contents of the 
New Testament books, through the 
work of Strauss, Renan, Lange, Hase, 

Keim, Weissiicker, Lechler, Hausrath, 

Sclutter, and Weiss. No less valuable 
side-light for exegesis ptoper has been 
afforded by works specially devoted to 
the history of theological dogma and 
its piogressiv e development, such as those of Doiner, 
Martensen, Nitzsclr, Hagenbach, Ritsclrl, Pfleideiet, 
and Harnack. 

See the articles Bible, Codex, Gospels, and Septua 
gixt ; also the separate artrcles on the various books 
included in the canon of Holy Scrrpture, as well as upon 
the great exegetes themselves 

Exclmans, Remy Joseph Isidore, Comte, a 
distinguished French genet al, was boin at Bar-le- 
duc, 13th November 1773. Entering the army in 
1791, he served with distinction in the campaign of 
Naples under Championnet, was made geneial of 
brigade after Eylati, and followed Muiat to Spain, 
where he was taken prisoner and sent to England. 
For his conduct in the drsastrous Russian cam- 
paign Napoleon created him a general of division. 
Exelntans seems to have been equally esteemed 
under every successive government. On the fall 
of Napoleon, he was for some time banished from 
France, but was permitted to leturn in 1823. In 
1S31 Lotris-Philippe restated his titles and lank. 
Louis Napoleon named hint Grand Chancellor of 
the Legion of Honour, and in 1851 raised him to 
the dignity of Marshal. On the 21st July 1852 
Exelntans had a bad fall from his horse, fiom the 
effects of which he expired on the following night. 

Exemplar. See Fable. 

Exequatur. See Consul (Mercantile). 

Exeter, the capital of Devonshire, 171 miles 
by rail WSW. of London, and 75 SW. of Bristol. 
Dominated by higher hills, it is built on the summit 
and slopes of a llat ridge, rising 150 feet fiom the 
left hank of the Exe; and, haring been modernised 
chiefly in its suburbs, it is a pleasant antique city 


— ‘as good a specimen of an English county town, 
at once prosperous in business, and with a quiet 
air of aristociatic distinction, as can he found 
within the four seas’ (Escott’s England). The 
quaint old High and Fore Stieets, ciossed by North 
and South Stieets, still follow the line "of the 
Iekneld Way ; and the walls in great part remain, 
though their four gateways were demolished be- 
tween 1769 and 1819, and though Rougemont Castle 
(1068) was almost all swept away in 1774, to make 
room for an ugly assize-hall. In 932 Atlielstan 
founded lreie a Benedictine monastery, and hither 
in 1050 Edw’ard the Confessor translated the western 
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bishopric fiom Ciediton ; hut St Petei’s Cathedinl 
was not begun till sixty-two yeais afteiwaids. 
Measuring 408 feet by 76 (or 140 acioss the tran- 
septs), and 66 feet high, it is a long, lory edifice, 
with massive tianseptal torreis — a featuie imitated 
at Ottery St Mary, but otherwise unique. These 
toweis, 140 feet high, are the original Norman ones, 
but the rest of the pile, rebuilt between 1280 and 
1369, is mainly in the purest Geometrical Decorated. 
The most striking characteristics of the whole aie 
its peifect bilateial symmetry and the giand un- 
bioken line of vaulting. Special featrues aie the 
exteriot western screen (circa 1388), adorned with 
sixty -seven statues of saints and princes ; the 
beautiful chon -screen (1324), surmounted by the 
fine oigan (1665); tire minstiels’ gallery (1353); 
the miseieres, sedilia, and bishop’s tlnone; the 
modem teredos stall-work, and pulpit; a clock, 
dating fionr 1317 oi eailiei ; tire Gieat Peter bell, 
hi ought f loin Llandafl in 1482, lecast in 1610, and 
weighing 12,500 lb. ; and the chapter-house ( 1420- 
78), containing 8000 BISS, and eaily books. In 
1S70-77 the catliedial was restored by Sir G G. 
Scott at a cost of £40,000; in 1889 the cloisters 
and library. The picturesque guild-hall ( 1404 ) has 
a cinque cento facade (1593); of modem buildings, 
the most noteworthy aie the Devon and Exeter 
Hospital (1743), the" Lunatic Asylum (1865), and 
the Albert Memorial Museum (186S). The chief 
public walk is Noitlieinhay. A ship canal (1563- 
1S27) extends 5 miles to the tideway at Topsliam ; 
and Exeter lias large nurseries and manufactures 
of gloves, agricultural implements, &c., besides 
being the chief matt of ‘Iloniton’ lace. But its 
woollen trade, once second only to that of Leeds, 
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is a thing of the past ; and as a seat of commerce 
and industry it has been outstripped by many a 
younger competitor. The ‘ ever loyal city ’ got its 
earliest charter from Henry II. some time prior 
to 1 162 ; in 1537 ivas made a county of itself ; and 
returned two members from about 1300 till 1885, 


when their number was cut down to one. Pop. 
(1851) 40,688; (1881) 47,154, of whom 37,655 were 
within the municipal borough. 

The Celtic Ccienuisc, the Roman Iscct Damnonio- 
rum, and in 876 the Exanceastcr of the West Saxons, 
who till 926 shared it with the Britons, Exeter, in 
Professor Freeman’s words, ‘is the one great city 
of the Roman and the Briton which did not pass 
into English hands till the strife of races had ceased 
to be a strife of creeds, till English conquest had 
come to mean simply conquest, and no longer 
meant havoc and extermination.’ To Mr Free- 


man’s pages reference must be made for its capture 
by the Danes (876 and 1003), by William the Con- 
queror ( 1068), and by Stephen (1136) ; for its siege 
by the Yorkists (1470), by Perkin Warbeck (1497), 
and by the Catholic rebels (1549); for its surren- 
der to Prince Maurice ( 1642 ) and to Fairfax ( 1646 ) ; 
and for the entry of William of Orange (1688). 
Whereto must be added the tragic burning of the 
new theatre (5th September 1887), with a loss of 
188 lives. Among the sixty bishops have been 
Leofric (1050-72), Bartholomew (1161-84), Staple- 
don (1308-26), Grandison (1327-69), Miles Cover- 
dale (1551-53), Joseph Hall (1627-41), Seth Ward 
(1662-67), Trelawney (1689-1707), Phillpotts 
(1831-68), and Temple (1869-85). Natives were 
Archbishop Baldwin, Cardinal Langtqn (doubt- 
fully), John Vowel or Hoker, the historian of 
Exeter ( 1525-1601 ), the Judicious Hooker, Sir 
Thomas Bodley, and Henrietta, Duchess of Orleans. 


See Archdeacon P. Freeman’s Architectural History of 
Exeter Cathedral (1873), and Professor E. Freeman’s 
Exeter ( ‘ Historic Towns ’ series, 1887). 


Exeter, Peerage of. See Burghley. 

Exeter Hall, a large proprietary building, on 
the north side of the Strand, London, was com- 
pleted in 1831, and can contain upwards of 5000 
persons. It is let chiefly for religious assemblies, 
and is in great request during the 1 May Meetings ’ 
of the several religious societies. It has also been 
the scene of many great musical fetes. In 18S0 it 
was purchased for £25,000 for the Young Men’s 
Christian Association. 


Exhibitions. The earlier beginnings of Indus- 
trial Exhibitions, like all great movements, are not 
particularly easy to define. The first exhibition 
of anything like national importance, however, 
seems to have been the one originated by the 
Marquis d’Aveze at Paris, 179S, though previous 
to this a show of agricultural and other machinery 
had been held by the Society of Arts in London 
(1756), and another exhibition had been given at 
Prague in 1791. A second exhibition of greatly 
improved kind was opened at Paris in 1802 ; a 
third in 1805 ; and hence arose the custom of 
holding such displays triennially, continued with 
slight interruption for half a century. It should be 
mentioned that the specimens exhibited on these 
occasions were essentially of French production, 
and care was taken to exclude any article of 
foreign character. The impetus given to the 
movement by the Paris displays was felt over 
Europe, and even reached the United States. 
Between the years 1820 and 1850 exhibitions were 
held at Vienna, Berlin, Brussels, St Petersburg, 
Stockholm, Moscow, Lisbon, Madrid, New York, 
Philadelphia, and numerous other towns. Nor did 
the United Kingdom escape the infection, though 
here the promoters of such undertakings had to 
.struggle against much apathy and even opposition. 


To Ireland belongs the credit of the first display of 
noticeable merit. This was the Exhibition of Irish 
Industries, held by the Royal Dublin Society at 
their rooms in 1829, and the association continued 
the practice triennially for several years. The 
Society of Arts in London also held a number of 
exhibitions illustrative of the manufactures, com- 
merce, and agriculture of the country, and the 
Cornwall Polytechnic Society energetically laboured 
in a similar direction by holding periodical exhibi- 
tions to illustrate the mineral wealth of that county, 
and the mechanical appliances necessary for mining. 
From this may be said to have originated the happy 
idea of holding in various large towns exhibitions 
descriptive of the industrial work carried on in the 
locality. Manchester led the way with a display 
of everything concerned in the manufacture of 
cotton ; Liverpool followed with an exhibition of 
the raw produce brought to that seaport, and the 
shipbuilding that rendered such trade possible ; 
Leeds held an exhibition of the material and pro- 
cesses involved in the flax and woollen trades ; and 
Birmingham (1849) fairly surpassed them all with 
an excellently arranged show of the numerous use- 
ful and ornamental forms into which metals can 
be wrought. The Birmingham Exhibition may be 
said to have had an important influence in bringing 
about the first great exhibition of 1851. 

For some time past the English government had 
been urged without success to organise an exhibi- 
tion in London of a really national character, 
illustrating the arts of Great Britain and Ire- 
land. In the spring months of 1849 the Society 
of Arts, being greatly influenced in the matter 
by Prince Albert, sketched the outline of a great 
exhibition of the industries of all nations, and pro- 
posed that such exhibition should be held at 
London in 1851. In July the prince in the name 
of the society applied to the government for the 
appointment of a Royal Commission to organise 
and manage such an exhibition. As a result of 
the agitation then set on foot, the Commission was 
appointed early in 1850, with the prince at its 
head ; and the exhibition was opened by the 
Queen in Hyde Park, May 1, 1851. It was held 
in a vast structure of iron and glass, called the 
Crystal Palace (now located at Sydenham), and 
planned by Sir Joseph Paxton (q.v.). The build- 
ing was 1851 feet long by 408 wide, with an addi- 
tional width of 48 feet for half that length ; the 
highest portion was a centre transept 108 feet high ; 
the area covered was 19 acres, equal to seven times 
that of St Paul’s. The exhibitors numbered nearly 
15,000, about equally divided between British and 
foreign contributors. The cost of the structure 
was £170,000 (for use and waste, not for absolute 
ownership), which in addition to the other expenses 
down to the close of the exhibition made a total 
outlay of £292,795. The entire number of visitors 
was 6,039,195, averaging 41,938 per day. The total 
receipts from admission and other sources amounted 
to £505,107, leaving a surplus of £200,000. 

The next exhibition of any importance was the 
one of art and industries held' in a specially erected 
structure at Dublin, 1853, mainly through the enter- 
prise and munificence of Mr Dargan. It resulted 
in a very heavy pecuniary loss, as did the New 
York International Exhibition of the same year, 
and the Paris Exhibition of 1S55. Between 1S53 
and 1857 exhibitions of more or less interest and 
practical value were opened at New Brunswick, 
Madras, Munich, Edinburgh, and Manchester. 

The second great international exhibition of 1862 
was held in a building at South Kensington, occu- 
pying an area of about 24 acres. In its main build- 
ing it was composed of massive brickwork, but the 
annexes and two cupolas of vast magnitude were 
chiefly of glass, iron, and wood. The total area of 
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covered space was nearly 1,300,000 feet, including 
corridors, staircases, &c. About 700,000 square 
feet were ground-floor space, the remainder gal- 
leries. So excellently were the arrangements 
carried out that the exhibitors had 1,032,352 square 
feet of horizontal flooring and 284,670 square feet 
of vertical wall-space. About one-half was allotted 
to the United Kingdom and its colonies, the other 
half to foreign countries. The total number of 
exhibitors was 28,653, of whom 26,348 were in 
one or other of thirty -six industrial classes, the 
remainder in one or other of four fine art classes. 
There were 3370 paintings in oil and water colours, 
1275 etchings aud engravings, 9S3 architectural 
drawings, &c., and 901 pieces of sculpture. The 
exhibition was open 171 days, nearly a month 
longer than that of 1851. The visitors numbered 
in all 6,211,103 persons, but though the number 
was greater than in 1851 the average per day was 
less. The receipts from all sources (admission 
at the doors, season tickets, refreshment con- 
tracting, &c.) amounted to the grand total of 
£448,632, but the cost of the building was so great 
(£320,000, virtually for six months’ use only) that 
the receipts did not cover the outlay, and a deficit 
of about £10,000 was the result. 

Passing over exhibitions held at Constantinople 
(1863) and Bayonne (1864), we next come to the 
Dublin Exhibition of 1865, produced under the 
auspices of a joint-stock company, which proved a 
great failure. During the few years that followed 
exhibitions of more or less national character were 
held at Cologne (1865), Oporto (1865), Stockholm 
(1866), Melbourne (1866), and Agra (1867). In 
1867 came the Paris Exhibition, which in its 
general arrangement and magnitude of conception 
surpassed anything that had yet taken place. This 
was a really wonderful undertaking. The building 
was a vast oval, 1550 feet by 1250, with a series 
of twelve concentric galleries running round it, 
and a small garden in the centre. In each gallery 
a separate branch of science and art was illustrated, 
and the entire oval was divided into sections, one 
of which was devoted to each country. The oval 
covered 11 acres, and the complete exhibition, 
counting the various annexes and outside grounds, 
close upon 100. The number of exhibitors was 
50,226, and the total expense £800,000, half of 
which was defrayed by the public attendance, half 
by the imperial government aud the Paris munici- 
pality ; visitors, 10,200,000. Britain, it may be men- 
tioned, did not figure very favourably in this exhi- 
bition— probably by reason of the want of technical 
education — whereas Germany, Prance, and Belgium 
showed a marked advance. Following this, exhibi- 
tions were held at Havre ( 1868), Amsterdam ( 1869), 
Sydney (1870), Milan, Naples, Jersey, and Peru 
(1871), Dublin, Copenhagen, Lyons, and Moscow 
(1872), and a very fine one — the greatest in fact 
since that of Paris— at Vienna in 1873. The last 
exhibition, however, was most unfortunate, suffer- 
ing not only from very bad management, but from 
a variety of detrimental causes over which the 
promoters had no control, aud proved in the end 
a huge financial failure. 

In 1871 the first of a series of annual London 
International Exhibitions was opened. The move- 
ment, however, never became popular, and after 
gradually declining in favour for four years was 
finally relinquished in 1874. The next most import- 
ant display after Vienna was the Philadelphia 
Centennial Exhibition of 1S76, held in commemo- 
ration of the hundredth anniversary of American 
Independence. The main building, in the form of 
a parallelogram, covered a floor-space of about 20 
acres; its length was 1880 feet, and width 464. 
One centre nnd two side avenues ran along the 
inside of the edifice, the former being 1S32 feet 


long by 120 feet wide — the longest avenue of that 
width ever known in an exhibition structure. The 
total area of floor-space in the various buildings 
amounted to about 50 acres ; of this more than 

I, 000,000 square feet were allotted to the United 
States ; 200,000 to Great Britain and its colonies ; 
about 100,000 to Prance and French dependencies ; 
and over 60,000 to Germany. The number of 
exhibitors fell below those of the preceding exhi- 
bitions at Paris and Vienna — in all about 40,000. 
The building was open to the public on 159 days, 
and the total attendance of visitois was 9,910,966 ; 
receipts, §4,300,000 — a sum much below the 
expenditure. The Paris International Exhibition 
of 1878 again made an advance in magnificence 
and size upon all previous displays, and as a 
collection of fine art and literature was especially 
notable. The total area covered by the various 
buildings was about 80 acres, and the exhibitors 
numbered as many as SO, 000. The visitors were 
16,032,725, and the gross receipts £506,149. Since 
the Paris Exhibition the chief displays of this 
kind have been those held at Berlin and Sydney 
(1879), Melbourne (18S0), Berlin, Moscow, and 
Buenos Ayres (1882), Louisville, U.S., Caracas, 
and Amsterdam (1883), Calcutta and New Orleans 
(1884), Antwerp (1885), Edinburgh and Liverpool 
(1886), Manchester (1887), Melbourne Centennial, 
Glasgow, and Brussels (1888). At London have 
also been held with great success an Electrical 
Exhibition (1882), an Intemational Fisheries 
Exhibition (1883), a Health Exhibition (1884), an 
Inventions Exhibition ( 1885), a Colonial Exhibition 
(1886), an American Exhibition (18S7), the Italian, 
Irish, and Anglo-Danish Exhibitions (1888), and a 
Spanish Exhibition (1S89). 

On May 5, 1889, the Universal Exhibition of 
Paris, excelling all its predecessors in point of 
magnitude and comprehensiveness, was opened. 
With the included grounds it occupied an area of 
no less than 173 acres. The Eiffel Tower (q.v.) 
was one of the principal attractions of the exhibi- 
tion. As a marvel of constructive skill it was 
rivalled by the Machinery Palace, which had a span 
of 377 feet, and was without pillars or other similar 
support. On the opening day of the exhibition the 
visitors, exclusive of official sightseers and invitis, 
numbered 112,294, and for the first week 350,215. 
Minor exhibitions in 18S9 were the Exhibition of 
Arts and Industries, Hamburg, the Accident Pre- 
vention Exhibition, Berlin, and the Goldsmiths’ 
Exhibition, Vienna. 

Ex-Libris. See Bookplates. 

Exmoor Forest, in the west of Somerset- 
shire aud north-east of Devon, is a wild, mostly 
uncultivated waste, consisting of long ranges 
of steep hills and lonely valleys, and bordered 
by deep wooded glens. The hills rise in Dunkery 
Beacon to 1707 feet, in Chapman Barrow to 1540, 
and in Span Head to 1610. The ‘ forest ’ proper is 
about 25 miles in area, but with the adjacent 
commons Exmoor extends over 100. The rocks 
belong to the Devonian series, mainly slates and 
sandstones. Hence the outlines are less bold 
and nigged, and the general aspect far less stem 
aud desolate than that of Dartmoor, ribbed nnd 
spread with granite. Though 1 improvements ’ were 
attempted in 1818, and many trees planted by Mr 

J. Knight, who had purchased the forest from 
the crown, Exmoor is still in the main covered 
with grass (in some parts short .and sweet, in others 
rank and sedgy), bracken, and heather, with 
dangerous bogs near the hill-tops. Where it ranges 
down to the coast near Lynton, the scenery is very 
bold and picturesque. The Exc, Baric, Mole, and 
the two Lyns are the chief streams rising here. 
Gold has been found in Northmolton parish, and 
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copper-mines have been worked there from time 
to time. There is a native breed of very small 
ponies, known as Exmoor ponies, stout and hardy, 
as well as a local breed of horned sheep of high 
quality. The most notable feature of the fauna 
of Exmoor is, however, that it is the only place 
in England where the red deer still run wild. A 
few years since the extinction of this noble race 
seemed imminent, but recently they have been 
preserved, and are now becoming numerous. Stag- 
hounds have been kept here and stag-bunting 1 
followed since at least 1598. Exmoor is the chief 
scene in Blackmore’s Lornct Doonc, which is based 
largely on local traditions, and which abounds with 
admirable descriptions of its most characteristic 
scenery. See also H. B. Hall’s Exmoor (1849), 1 
and C. P. Collyns’s Chase of the Wild Bed Deer 
(1862). 

ExiUOlltll, a Devonshire watering-place, at 
the east side of the mouth of the Exe, 11 miles by 
rail SSE. of Exeter. A sheltered spot, with fine 
climate, good beach, and beautiful views, it bad 
dwindled from a considerable seaport to a poor 
fishing-village, when, about the beginning of the 
18th century, it rose into repute as a seaside resort; 
and now it has terraces, hotels, baths, promenades, 
and pleasure-grounds along the seashore, and 
docks, constructed in 1869. Pop. (1851) 5123; 
(1881) 6245. See Webb’s Memorials of Exmouth 
(1873). 

Exmoutli, Edward Pellew, Viscount, an 
English admiral, was bom at Dover, April 19, 
1757. He entered the navy at the age of thirteen, 
and first attracted notice by his gallant conduct in 
the battle on Lake Champlain in 1776. In 1782 
he attained the rank of post-captain. In 1793, 
having been appointed to the command of the 
Nymphc, a frigate of thirty-six guns, he encoun- 
tered, and, after a hard-fought battle, captured 
La Clcopdtre, a superior French frigate. For this 
victory lie was knighted ; and in 1796, for acts of 
personal bravery, he was created a baronet. In 
179S he received the command of the Impitucux, 
and was sent to the French coast, where many of 
his most brilliant actions took place. In 1S04 he 
was appointed rear-admiral of the Blue, and com- 
mander-in-chief in India, from whose seas he drove 
the French cruisers ; he was afterwards made com- 
mander-in-chief in the North Sea and in the Medi- 
terranean. In 1814 Pellew was created Baron 
Exmouth of Canonteign, in Devonshire, with a pen- 
sion of £2000 a year. In 1816 he was sent to 
Algiers, to enforce the terms of a treaty regarding 
the abolition of Christian slavery, which the Dey 
had violated. With a combined fleet of twenty- 
five English. and Dutch vessels, he bombarded the 
city for nine hours, and inflicted such immense 
damage, destroying all the Algerine fleet and 
many of the public buildings, that the Dey con- 
sented to every demand. For this service he was 
raised to the rank of viscount. He died 23d 
January 1S33. See his Life by Osier ( 1835). ■ 

Exocctus. See Flying-fish. 

Exodus, the second book of the Pentateuch, 
takes its name from a Greek word which means 
‘a going out,’ ‘a departure.’ It relates the events 
connected with the sojourn of the people of Israel 
in Egypt, their departure from that country, their 
wanderings in the peninsula of Sinai, the pro- 
mulgation of the moral code on Mount Sinai, 
together with the Mosaic laws of social observance, 
and the instructions for the building of the Taber- 
nacle. The authorship of this book was tradi- 
tionally assigned to Moses, to whom indeed the 
Jews attribute the five books of the Torah,. or 
Pentateuch; but since the 17th century biblical 
critics have seriously questioned the correctness 


of the tradition. The various views which have 
been held as to the composition of the book, the 
authorship of its different parts, and the dates at 
which they were probably written, will be found 
under Bible. 

Exogamy, the usage by which in many primi- 
tive races a man is forbidden to many a woman 
of his own stock or tribe. See Marriage, and 
Tribe. 

Exogenous Plants, or Exogens, a term 
applied to dicotyledons by Lindley to express an 
erroneous view of the difference in the mode of 
stem -thickening from that of monocotyledons, and 
now wholly disused by botanists. See Dicoty- 
ledons, also Bark, Cambium, Monocotyledons. 

Exopliagy. See Cannibalism. 

Exorcism, the term used by the Fathers of 
the Church to denote the act of conjuring evil 
spirits, in the name of God or Christ, to depart 
out of the person possessed. The first Christians 
adjured evil spirits in the name of Jesus Christ, 
who had conquered the devil ; but as the opinion 
was at the same time entertained that all idolaters 
belonged to the kingdom of Satan — who suffered 
himself to be worshipped under the form of idols — 
it was customary to exorcise heathens previous to 
their receiving Christian baptism. After Augus- 
tine’s theory of original sin had found acceptance 
in the 5th centuiy, and all infants were regarded 
as belonging to Satan’s kingdom, exorcism became 
general at the baptism even of Christian children. 
Following the practice of the Roman Catholic 
Church, Luther retained it, and the baptismal 
office in the first prayer-book of Edward VI. 
(1549) contained a short form, omitted at Bucer’s 
intervention in the 1552 revision. The seventy- 
second canon (1603) of the Church of England 
forbids any minister attempting to expel a devil 
or devils, without first obtaining the license of his 
bishop. Although abandoned by illustrious and 
orthodox Protestant theologians, such as Chemnitz 
and Gerhard, or deemed unessential, and in modem 
times done away with by the ‘ Protestant’ Church, 
since 1822 baptismal exorcism has been revived by 
the Old Lutheran or High Church party. 

In the Catholic Church the function of exorcism 
belongs peculiarly to the third of the so-called 
1 minor ord era ’ ( see Orders ). Our Lord having not 
only himself in person (Matt. ix. 32; Mark, i. 25; 
Luke, iv. 35, viii. 29) cast out devils, but having also 
given the same power to his disciples, it is believed 
to be permanent in the church. Of its exercise in 
the early church, both in relation to ‘energumens,’ 
or persons possessed, and in the administration of 
baptism, there are numerous examples. Tertullian 
and Origen speak of it as of ordinary occurrence, 
and the Council of Carthage, in 255, alludes to its 
use in baptism. The rite of exorcism is used by 
the modern church in three different cases : in the 
case of actual or supposed demoniacal possession, 
in the administration of baptism, and in the bless- 
ing of the chrism or holy oil, and of holy water. 
This last practice is alluded to by Cyprian (Ep. 70). 
The use of exorcism in cases of possession is now 
extremely rare, and in many diseases is prohibited, 
unless with the special permission of the bishop. 
In baptism it precedes the ceremony of applying 
the water and the baptismal form. It is used 
equally in infant and in adult baptism, and Catho- 
lic writers appeal to the earliest examples of the 
administration of the sacrament as evidence of the 
use of exorcism in both alike. The rite of bap- 
tismal exorcism in the Roman Catholic Church 
follows closely the Scriptural model in Mark, viii. 
33. The exorcisms in the blessing of the oil and 
water resemble very closely the baptismal form, 
but are more diffuse. 
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Exosinose. See Endosmose. 

Exostcillina, a West Indian genus neavly 
allied to Cinchona, for which its hark was formerly 
introduced as a substitute ; it does not, however, 
contain the Cinchona alkaloids. 

Exostosis, a term for a protuberance or morbid 
enlargement of a bone. 

Exoteric. See Esoteric. 

Exotic Plants, or Exotics (Gr., ‘coming from 
abroad ’ ), cultivated plants originally derived from 
foreign countries. The term is most frequently 
applied to those of which the native country differs 
so much in soil or climate from that into whicli 
they have been conveyed that their cultivation is 
attended until difficulty, requiring artificial heat or 
other means different from those requisite in the 
case of indigenous plants. See Gardening. 

Expansion. See Heat, Bridge. 

Expectation of Life. See Probability. 

Expectorants (Lat. ex, ‘out of,’ and peel us, 
‘the breast’), medicines given to carry off the 
expectorations — the mucus and other secretions of 
the air-tubes. The principal expectorants are 
antimony, ammonia, squill, ipecacuanha, senega, 
balsam of tolu, lobelia, gum ammoniac, asafocticla, 
galbanum, &c. The examination of the expectora- 
tion is of great value in the diagnosis of diseases 
of the chest (see Bronchitis, Pneumonia, Con- 
sumption). The word ‘expectoration’ has come 
by an abuse to be regarded as a mere elegant 
synonym for spitting. See Saliva. 

Expenses or Costs of a Lawsuit. In 
Scotland, the charges payable by the parties to a 
lawsuit are technically called expenses. The rules 
according to which they are awarded, apportioned 
between the parties, and taxed, do not differ 
materially from those applied in England to Costs, 
and explained under that head, supra. The Scot- 
tish official who discharges the functions of taxing 
master is the Auditor of Court. If the agent who 
has conducted the cause wish it, the decree for 
expenses will be pronounced in his favour; and 
the party found liable will not be allowed to plead 
a counter-claim against the client, as by that 
means he might prevent the agent from recovering 
what he very probably has disbursed. 

Experiment. See Observation. 

Expert, a man of special practical experience 
or education in regard to a particular subject — a 
word commonly _ applied (after the French) to 
medical or scientific witnesses in a court of justice, 
when selected on account of special qualifications, 
as in the case of an analysis of the contents of the 
stomach in suspected poisoning. The term is 
similarly applied to a pereon professionally skilled 
in handwriting, for detection of forgery of deeds 
and signatures (see Writing). It has" been con- 
tended (see Nature, vol. xxxix. p. 589) that there 
should be experts specially retained to assist judges 
in cases where technical skill is necessary. 

Exploration. See Geography. 

Explosions. See Mining. 

Explosives, a general term applicable to gun- 
powder, gun-cotton, dynamite, nitroglycerine, and 
other explosive substances, treated in this work 
under their several heads (see also Blasting, and 
Fire-arms). 

The law as to explosives is as follows : In general, 
whoever introduces explosives into a building is 
responsible for any damage they may cause. The 
tenant of a house is answerable for the damage 
caused by an explosion of gas on the premises, if 
gas escapes through the negligence of himself or 
bis servants in attending to the stopcocks by 
which the supply of gas is regulated. Under the 


Explosives Act, 1S75, any pei-son throwing, cast- 
ing, or firing any fireworks in or into any highway, 
street, thoroughfare, or public place, is liable to'a 
penalty of £5. Any person unlawfully and mali- 
ciously causing, or attempting or conspiring to 
cause, an explosion likely to endanger life or 
seriously to injure property is guilty of felony. 
It is also felony to make, keep, or have in one’s 
possession any such explosive substance, except 
under the regulations of the statutes concerning 
this matter. The chief enactments are the Ex- 
plosives Act (which regulates the manufacture, 
storage, keeping, selling, and conveyance of nitro- 
glycerine, dynamite, gun-cotton, and other ex- 
plosives), the Petroleum Acts, 1871 and 1875, and 
the Petroleum (Hawkers) Act, 1881. All factories 
and stores of gunpowder and other explosives must 
be licensed, and all places where explosives are 
kept must be registered. The sale of gunpowder 
to any child apparently under thirteen is prohibited. 
Government inspectors, officers of local authorities, 
and constables may search for and seize explosives 
unlawfully kept, in ordinary cases with a warrant, 
and in cases of emergency with a written order 
from a superintendent of "police. The master of 
every ship which enters a British harbour must, 
if tlie ship carry petroleum, give notice of the fact 
to the harbour authority, which, under confirma- 
tion of the Board of Trade, makes bylaws regulat- 
ing the landing of petroleum. Petroleum to the 
amount only of three gallons may be kept for 
private use "or sale without a license, if it is kept 
in separate glass, metal, or earthen vessels, securely 
stopped, and each containing not more than a pint. 

Exponents, or Indices. The product 5 x 5 x 
5 x 5 is expressed thus, 5 4 , and the eighth power 
of a thus, « 8 . The numbers 4 and 8 are the ex- 
ponents of these respective powers. In general, 
«" (where a is any number or expression) stands 
for the nth power of a— i.e. the product of n factors 
each = a, and there the value of this contracted 
notation is obvious. Introduced by Descartes, the 
theory of indices was speedily extended, and may 
now be said to affect algebraic operations of every 
conceivable kind. The two fundamental laws of- 
indices are a'" x « n = o m+ ", and {a m ) n = a"‘ n . These, 
with certain necessary conventions, apply to all 
possible values of the exponents m and n — integral 
or fractional, positive or negative, simple or com- 
plex, rational or surd, real or impossible, trigono- 
metrical or logarithmic, &c. Minor results of the 
theory are such as these : 

o° = 1, whatever a may be ; = ~, or (t~ n is the 

reciprocal of a” ; «« = a,/o, = J/a, = v <>' = 

(al ) 4 . An exponential equation is one in which 
the x or y occurs in the exponent of one or nioie 
terms, as 5 r = 800. Its solution generally requires 
the use of logarithms. The exponential theorem 
gives a value of any number in terms of its natural 
logarithm, and from it can at once be derived a 
series determining the logarithm. 

Express, in the United States, is specifically a 
system organised for the speedy transmission of 
parcels or merchandise of any kind, and their 
safe delivery in good condition. It originated 
in the trip "made from Boston to New York by 
William Frederick Hamden (1813-45), the first 
‘ express-package carrier,’ on 4th March 1839. 
The project recommending itself to business men, 
competing companies sprang up rapidly, ami 
express lines were established in all directions. 
Adams A Co.’s California express was started in 
1849 ; Wells, Fargo, & Co.’s in 1852 ; the American- 
Europcan company was created in 1S55. As rail- 
ways extended, the early ‘pony express ’ dis- 
appeared, and individual companies now have 
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contracts with the several railway companies, their 
business over these routes being held to be entitled 
to the protection of the courts against any efforts 
to dispossess them. Many of the rival companies 
' were amalgamated, and most of the successful 
concerns are now joint-stock institutions, the in- 
dustry employing capital aggregating more than 
£10,000,000. A feature of the American express 
system is the * collect on delivery ’ business, goods 
when sent to strange firms at a distance being 
marked C.O.D., with the amount to be collected 
on the outside of the package, and the payment 
being collected by the express company, which 
receives a slight • compensation for this extra 
trouble. Also, the American Express Company 
issues, and has for sale at its 5500 offices throughout 
large sections of the East and West, money orders, 
which are payable at any of their offices, are 
received- like cheques at all large banks ( if handed 
in by depositors), and are generally preferred, as 
cheaper and safer than cheques or postal orders, for 
small remittances by mail. See A. L. Stimson’s 
History of the Express Business (1883). 

Extension, a term in Logic, opposed to inten- 
sion , referring to the extent of the application of a 
term, or the number of objects included under it. 
The greater the extension of a term, the less is the 
intension ; and the greater the intension or com- 
prehension (the common characters included in a 
term), the less is the extension. 

Extent. To extend is, in English law, to make 
a valuation of property by the oath of a jury. A 
writ of extent directs the sheriff to ‘extend ’and 
seize the property of a debtor. Such writs are now 
issued only for the recovery of debts of record due 
to the crown. In Scotland * extent ’ ( often short- 
ened to ‘ stent ’ ) was used to denote the general 
valuation of lands for taxation, &c. For the old 
and new extent, see Valuation of Lands. 
Writs of extent were formerly issued for the 
recovery of crown debts ; and the English form of 
process was introduced, in revenue cases, by the 
Act of Union. In America extent is a process 
whereby the lands of a debtor are delivered to his 
creditor until the debt is paid out of the profits. 

Extenuating Circumstances. When a 
crime is committed, those circumstances, in connec- 
tion either with the position of the prisoner or with 
the act alone, which are taken into consideration 
by the court in mitigation of the punishment are 
popularly called extenuating circumstances. The 
previous good character of the person convicted 
may always be proved as a circumstance giving 
him some claim to leniency of punishment. Besides 
character, there are other circumstances, the pres- 
ence of which in a case sometimes serves to miti- 
gate the sentence, sometimes to take the act done 
out of the category of crime altogether. One is 
youth. Thus, no act done by any person under 
seven years of age is a crime. Defective mental 
power in the person convicted will always be con- 
sidered in determining the severity of his sentence. 
Such disease of mind as prevents a man from 
knowing that the act he does is wrong will excuse 
him from the consequences of an act otherwise 
criminal. Tims, if one man kill another under 
the insane delusion that he is breaking a jar, the 
act is not a crime. Drunkenness, when voluntary, 
is not held an extenuating circumstance, but if a 
man is made drunk bv the fraudulent administra- 
tion of drugs, and while under their influence kills 
another, not knowing what he does, the act is not 
a crime. It is a good excuse for persons charged 
with dime that they have been compelled by others 
by threats of death or great violence to do the 
criminal act ; and the acts of a married woman in 
presence of her husband are presumed to be done 


under his coercion, and so, unless the presumption 
is rebutted, will be excused. Ignorance of the law 
is no excuse for an offence. Thus, a foreigner, not 
knowing the law of England, might kill a man in a 
duel, and suppose that he had done nothing un- 
lawful. But he would be guilty of murder. Nor, 
in general, will ignorance of facts be a good excuse, 
although in particular circumstances it might form 
a valid defence. Thus, if a man pretended in a 
joke to be a robber, presented a pistol at the head 
of a traveller, and demanded his money, and the 
traveller, believing himself to be attacked by a real 
robber, shot and Killed the pretended robber, his 
act would be held as justified. Sir James Fitz- 
james Stephen ( Digest of the Criminal Law, 1887) 
states, in language purposely vague, to represent the 
vagueness of the law, a principle under which the 
stress of necessity is held to excuse acts otherwise 
criminal. He says: ‘An act which would otherwise 
be a crime may in some cases be excused if the 
person accused can show that it was done only in 
order to avoid consequences which could not other- 
wise be avoided, and which, if they had followed, 
would have inflicted upon him or upon others whom 
he was bound to protect inevitable and irreparable 
evil, that no more was done than was reasonably 
necessary for that purpose, and that the evil in- 
flicted by it was not disproportionate to the evil 
avoided. 1 He gives as an illustration of the prin- 
ciple the case of a governor of Madras who acted 
towards his council in an arbitrary and illegal 
manner. The council deposed him and put him 
under arrest, and assumed the powers of govern- 
ment themselves. That was not an offence if the 
acts done by the council were the only means by 
which irreparable mischief to the establishment at 
Madras could be avoided. He also gives as a 
further illustration the often figured case of the 
plank. ‘A and B, swimming in the sea after a 
shipwreck, get hold of a plank not large enough to 
support both ; A pushes off B, who is drowned. 
This is not a crime.’ The principle, however, was 
not held to cover the case of shipwrecked sailors 
who killed a boy in order to eat his body, without 
which they would probably not have survived. 
Extincteur. See Fine. 

Extortion, in Law, is the offence or illegal act 
committed by a public officer who, under colour of 
iiis office, takes from any person any money or 
valuable thing which is not due from him at the 
time when it is taken. The act is a misdemeanour, 
and punishable as such. For example, if the 
governor-general of India wrongfully compel a 
native prince to pay sums of money to the Indian 

f ovemment (as was the charge against Warren 
fastings), he commits extortion. The term has a 
special meaning in the criminal law of Scotland, in 
which it is also applied to the offence of compelling 
any one by force or fear to do any act which he 
would not have done of his own consent and inclina- 
tion. For extortion in the sense of blackmailing, 
see Threat. 

Extractive matter is the term applied to 
the soluble portions of any dmg. The substances 
extracted from the same drug may vary according 
as the solvent is water, alcohol, ether, &c. ; but, 
so long as the originally insoluble portions are not 
rendered soluble by the chemical action of the 
solvent, the term extractive matter is applicable to 
them. 

Extracts, in a technical sense, are medicinal 
preparations of vegetable principles, got either by 
extracting these from the plants by means of a solv- 
ent or menstruum, and then evaporating the liquid 
down to about the consistency of honey, or by 
expressing the juice of the plants and evaporating ; 
this last is properly inspissated juice. Extracts, 
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therefore, contain only those vegetable principles 
that are either held in solution in the juices of the 
plants themselves, or are soluble in the liquid 
employed in extracting them, and at the same time 
are not so volatile as to he lost during evaporation. 
Now, as many extractive matters are more or 
less volatile, it makes a great difference whether 
the operation is conducted at a low or at a high 
temperature. Besides the loss of volatile constitu- 
ents by prolonged or excessive heating, extracts 
become more or less changed and inert owing to 
the readiness with which vegetable principles are 
destroyed when exposed to heat and air. On this , 
account it is usual to avoid evaporation as much as 
possible, and, where this is impracticable, evapora- 
tion in vacuo is resorted to. Extracts are called 
watery or alcoholic according as the menstruum 
employed is water or alcohol. Ether is also used 
in extracting. Different plants, of course, afford 
different extracts, some being of the nature of 
bittern, others being used as pigments, tannin, &c. 

Liquid extracts are those which are not evapor- 
ated so far as to form a paste, and it is usual to 
make them of such a strength that one fluid ounce 
contains the active ingredients of one ounce by 
weight of the drug. 

Extract of Meat is obtained by acting upon 
chopped meat by cold water, and gradually heat- 
ing, when about one-eighth of the weight of the 
meat dissolves out, leaving an almost tasteless 
insoluble fibrin. The extract of meat contains the 
salts and savoury constituents of the meat, and is 
a light and stimulating article of food ( see Beef- 
tea, and Broth). It may be concentrated into 
small bulk, and, when desired, may be afterwards 
treated with water; being heated, it forms an 
agreeable light soup, though rather stimulating 
than nutritious. Of this nature is the well-known 
Liebig’s Extract. In order to impart to extract 
of meat a nutritive as well as stimulant value, the 
fibrin is sometimes dried and powdered, and, when 
then incorporated with the extract itself, a product 
is obtained which represents the original meat in 
a readily digested form. 

Extradition is the surrender of a person 
accused of crime to the government of a foreign 
country, within which the crime is alleged to have 
been committed. The duty of making such sur- 
render has long been acknowledged by civilised 
nations ; but some governments refuse to sur- 
render their own subjects when accused of offences 
against a foreign law. In England it has been 
held that no executive officer has authority to 
surrender any person found within Her Majesty’s 
dominions unless empowered to do so by act of 
parliament. Modern facilities for travelling have 
made extradition a subject of great importance. 
In 1843 the British government concluded an extra- 
dition treaty with France, and parliament passed 
an act giving the executive the necessaiy powers. 
Since that time treaties have been made by all, or 
almost all, civilised governments for the surrender 
of criminals. It is commonly supposed that some 
countries (Spain, for example) afford a safe refuge 
for criminals ; but the British government con- 
cluded an extradition treaty with Spain in 1S78, 
and even before the treaty offenders were given up 
to justice by the Spanisli government. See the 
case of Bidwell, the bank-forger, in 1872. The 
practice of the British government is regulated 
by the Extradition Acts of 1870 and 1873. The 
extradition treaty between Britain and the United 
States was concluded in 1842, with France in 1843, 
and until Germany in 1872. Any police-magistrate 
may order the detention of a person accused of 
crime committed abroad on the same evidence 
which would justify committal of a person accused 
of crime committed in England. But the person 


detained is not surrendered until a demand has 
been addressed to a secretaiy of state by a diplo- 
matic representative of the government making the 
demand. The secretaiy of state may direct a 
magistrate to inquire into the case ; and on such 
inquiry the prisoner may show that the evidence 
against him is not sufficient to justify his com- 
mittal and surrender for trial, or that the crime 
of which he is accused is not an * extradition 
crime’ — i.e. not within, the treaties and acts 
which apply to the case. The list of extradi- 
tion crimes, as fixed by the Act of 1870, includes 
murder, manslaughter, forgery, larceny, frauds by 
bankers, extortion by threats, and many other 
offences. If the magistrate certifies that he has 
committed the accused, the secretaiy of state gives 
a warrant for his surrender ; but not until fifteen 
days have elapsed ; during this interval the 
prisoner may, if so advised, apply to a- superior 
court for a habeas corpus. Political offences are 
expressly excluded from the category of ‘ extradi- 
tion crimes ; ’ but it is to be observed that a 
political offence does not mean an offence com- 
mitted from political motives, but an offence com- 
mitted during a time of civil war or open insurrec- 
tion (see Political Offences, Refugee). A 
person surrendered on a specific charge may not be 
tried on any other charge. In 1877 a Royal Coin- 
mission, appointed to consider the law of extradi- 
tion, presented a report in which certain reforms 
were suggested, which have not yet been carried 
out. The Commission recommended that treaties 
should not be considered indispensable, and that 
British subjects should be surrendered as well as 
foreigners. It happens sometimes that the person 
whose surrender is demanded is not a subject of 
either government— a Spanish subject, for example, 
may commit crimes in Russia and take refuge in 
England. In this case the British government 
would probably not surrender the accused to Russia 
without obtaining the consent of Spain. In the 
United States offenders from one state taking refuge 
in another are usually surrendered by the governor 
thereof without question ; but even in such cases 
constitutional points of considerable difficulty hare 
sometimes arisen. 

See.E. Clarke’s Treatise on Extradition (2d ed. 1874); 
Kirchner’s Law and Practice relative to Fugitive 
Offenders (1882), and Pccucil dc tons les Traitis, kc. 
(1883); and Hertslet’s Treaties and Laics relating to Com- 
merce, Extradition, &c. (1885). 

Extravasation is the escape of any of the 
fluids of the living body from their proper vessels 
( vas ) through a rupture or injury in their walls. 
Excrementitious matter thus sometimes escapes 
into the abdomen through a wound or ulceration 
of the bowels. But the term is oftenest used in 
speaking of the escape of blood from injured blood- 
vessels. Extravasation is distinguished from exu- 
dation by this, that in the last the vessels remain 
entire, and the effusion takes place by filtration 
through their walls ; nor does more than a part of 
the blood so escape, the coloured blood-corpuscles 
being retained, while in extravasation perfect blood 
is effused. Many kinds of extravasation are rapidly 
fatal, such as that of urine or of the contents of the 
intestines into the abdomen, or of blood from the 
vessels of the brain in cases of apoplexy. The dark 
colour resulting from a braise is owing to extrnva- 
sated blood from ruptured capillary or larger vessels. 

Extreme Unction, a sacrament of the Roman 
Catholic Church, which, as the other sacraments 
supply spiritual aid in the various circumstances of 
life, is believed to impart to the Christian in death 
grace and strength to encounter the straggle, as 
well spiritual as bodily, of the dying hour. The 
rite of unction in different forms is common > to 
several of the sacraments; the name ‘extreme’ is 
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given to that of tlie present sacrament, because it 
is reserved for the last act of the Christian career. 
The Council of Trent declares this sacrament, 
although ‘promulgated’ in the well-known passage 
of James, v. 14, 15 (which Protestants regard as 
having more to do with the general belief in the 
sanative properties of oil ), to have been ‘ instituted ’ 
by Christ. The Fathers frequently allude to the 
rite of unction, and although many of these allu- 
sions certainly refer to the unctions of baptism and 
confirmation, yet Catholics rely on several passages 
of Origen, Chrysostom, Csesarius of Arles, and Pope 
Innocent I. as decisive regarding the unction of 
the dying, as also upon the fact that in the various 
separated churches of oriental Christians — Greek, 
Coptic, Armenian, and Nestorian— the rite is found, 
although with many ceremonial variations. In the 
Roman Catholic Church the sacrament is adminis- 
tered by the priest, who, ‘ dipping his thumb in the 
holy oil, anoints the sick person, in the form of the 
cross, upon the eyes, ears, nose, mouth, hands, and 
feet ; at each anointing making use of this form 
of prayer: “Through this holy unction, and His 
most tender mercy, may the Lord pardon thee 
whatever sins thou hast committed by seeing. 
Amen.” And so of hearing, smelling, taste and 
speech, touch, and walking, adapting the form to 
the several senses.’ Extreme unction is reputed 
by Catholics one of the sacraments 1 of the living ; ’ 
— i.e. it ordinarily requires that the recipient 
should have previously obtained remission or his 
sins by absolution or by perfect contrition ; hut 
it is held to remit, indirectly, actual sins not 
previously remitted, and also (although not infal- 
libly, but according to the merciful designs of Pro- 
vidence) to alleviate, and even to dispel, the pains 
of bodily disease. The holy oil which forms the 
‘ matter ’ of this sacrament must be blessed by the 
bishop — a ceremony which is performed with great 
solemnity once each year by the bishop, attended 
by a number of priests, on Maundy-Thursday. The 
oil so blessed is reserved for use during the year. 
In the Greek Church the sacrament is administered 
by several priests conjointly. The Greeks call this 
sacrament ‘The Holy Oil,’ and sometimes ‘The 
Oil of Prayer.’ 

Exmnas, comprising Great Exuma, Little 
Exuma, and the Exuma Keys, form part of the 
group of the Bahama Islands (q.v.). 

Exuvhe, a term applied to organic remains, 
now seldom employed, hut frequently used by the 
older geologists. 

Eyam (pronounced as if Ecm), a village in 
North Derbyshire, 5 miles N. of Bakewell, with a 
population of 1038, chiefly engaged in lead-mining. 
Here broke out in September 1665, in its most 
virulent form, the plague which was then raging 
in London, and which had been earned hither m a 
box of clothes and tailor’s patterns. William Mom- 
pesson, the rector of the parish, aided by Thomas 
Stanley, who had been ejected in 1662, devoted 
himself to the care of the dying with the most 
heroic courage. The plague lingered till the middle 
of October 1666, and as many as 260 out of a popu- 
lation of 350 perished. Another rector of Eyam 
achieved a less honourable eminence by living in 
his vestry for years to evade the consequences of 
a breach of promise case. Here he defied the law 
until his death in 1705. See W. Wood’s History 
of Eyam (4th ed. 1865). 

Eyck, Hubert and Jan van, two illustrious 
paint ere of the early Flemish school. They were 
probably born at Alden Eyck or Maas Eyck on the 
Maas. The date of their birth is uncertain ; but 
Hubert is supposed to have been born about 1370, 
and Jan about 13S9. The distinction of being 
the inventors of oil-painting is claimed for them, 


though sufficient evidence has been adduced to 
show that the method was practised previously. 
Before their time, however, the custom, particularly 
in Italy, was to paint with gums or other substances 
of an adhesive nature dissolved in water, and they 
were the first who brought into notice and perfected 
the mode of mixing colours with oil or some medium 
in which oil was the chief ingredient; while for 
transparent and brilliant colouring and minute 
finish their works have never been surpassed. 
Jan appears to have been instructed in art by his 
elder Brother, and to have painted in conjunction 
with him as court-painter to Philip of Charolais 
till 1422, when he entered the service of John of 
Bavaria, Count of Holland, at the Hague ; and in 
1425 he was appointed painter and varlet-de-chambre 
to Philip the Good, Duke of Burgundy, and 
practised his art chiefly at Bruges. Hubert con- 
tinued to reside at Ghent, and at the time of 
his death, on 18th September 1426, was engaged 
upon a very important altarpiece, with folding- 
doors, the only work which we can certainly assign 
to him, and which was completed by his brother. Its 
subject was ‘ The Adoration of the Lamb,’ and it 
was painted for Jodocus Vydts, who presented it 
to the cathedral of St Bavon in Ghent. The two 
central divisions of this picture are all that now 
remain in the church at Ghent, the wings being 
in the Gallery at Berlin, with the exception of 
those representing Adam and Eve, which are in 
the Brussels Museum. The masterpieces of the 
brothers are for the most part in the cities of 
Ghent, Brnges, Antwerp, Berlin, Munich, and 
Paris. In the National Gallery, London, there are 
three pictures of Jan van Eyck, which well exem- 
plify the high qualities of his art. These are 
portraits of Jean Arnolfini and Jeanne de Chenany, 
liis wife, standing in the middle of an apartment, 
with their hands joined — signed and dated 1434 ; 
the portrait of a man in a cloak and fur collar, 
with a red handkerchief twisted round the head 
as a turban — painted, according to an inscription 
on the lower part of the frame, October 21, 1433; 
and the portrait of a man with a dark-red dress 
and a green head-covering — signed and dated 10th 
October 1432. In the Louvre is his exquisitely 
finished little picture of ‘ Chancellor Rollin kneel- 
ing before the Virgin.’ Jan died at Bruges, 9th 
July 1440. 

Margaret van Eyck, a sister of the two above 
painters, is mentioned as an excellent artist by 
Lucas de Heere and Van Manden. A ‘ Virgin and 
Child,’ in the National Gallery, London, was 
formerly assigned to her, hut in the catalogue 
of 18S9 is attributed to an unknown painter of the 
Early Flemish school ; and she is believed to have 
executed the miniatures in the missal of the Duke 
of Bedford. She died before 1431. See Crowe 
and Cavalcaselle, Early Flemish Painters (3d ed. 
1879). 

Eye (A.S. iy, ‘an island’), a market-town 
and municipal borough in Suffolk, 20 miles N. 
of Ipswich. It has a hne Perpendicular flint-work 
church (restored 1869), with a tower 101 feet high, 
a com exchange and town-hall (1857), a grammar- 
school (restored and enlarged, 1876-82), and a 
station at the terminus of a short branch-railway. 
Till 1885 it returned a member to parliament. 
Pop. (1851)2587; (1SS1 ) 2296. 

Eye. In this article we shall consider : (1 ) The 
structure of the human eyeball, and of certain acces- 
sory parts or appendages which serve to protect that 
organ, and are essential to the due performance of 
its functions. (2) The most striking modifications 
which this organ presents in some of the lower 
animals. (3) The eye considered as an optical 
instrument. (4) The action of the retina. (5) 
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The movements of the eyeballs, and binocular 
vision. 

(1) The globe of the eye is placed in the anterior 
part of the cavity of the orbit, in which it is 
held in position by its connection with the optic 
nerve posteriorly, by the muscles which surround 
it, and by the eyelids in front. It is further 
supported behind and on the sides by a quantity of 
loose fat, which fills up all the interstices of the 
orbit, and facilitates the various movements of 
which the eye is capable. 

The form of the eyeball is nearly spherical ;_but 
on viewing the organ in profile we see that it is 
composed of segments of two spheres of different 
diameters. Of these, the anterior, formed by the 
transparent cornea, is more curved, and therefore 
more prominent. The horizontal transverse diameter 



Fig. 1. — View of lower half of right Human Eye, divided 
horizontally : 

a, cornea; V, sclerotic; c, slieath of optic nerve passing into 
sclerotic ; d, choroid ; e, ciliary muscle ; /, ciliary process ; 
0 , g, iris ; 7i, optic nerve with artery in centre ; i, passage of 
nerve into retina, called optic disc or papilla; fc, fovea 
centralis; l, retina; m, anterior chamber of aqueous humour; 
B, posterior chamber of aqueous humour ; o, crystalline lens ; 
p, zonule of Zinn ; q, suspensory ligament of lens ; r, vitreous 
humour. 

is almost exactly an inch ; the antero-posterior and 
vertical each about less. The radius of the 
posterior or sclerotic segment is about half, and 
that of the anterior segment about three-tenths of 
an inch. 

When the eyes are in a state of repose, their 
antero-posterior axes are parallel ; the optic nerves, 
on the other hand, diverge considerably from their 
commissure within the cavity of the skull to the 
point where they enter the globe ; consequently 
their direction does not coincide with that of the 
eye. Each nerve enters the back of the globe at a 
distance of about one-eighth of an inch on the inner 
side of the antero-postenor axis of the eye. 

The eyeball is composed of three concentric 
membranes, and of certain transparent structures, 
which are inclosed within them, and which, 
together with the cornea, transmit and refract 
the rays of light which enter the eye. 

The outer (fibrous or protective) membrane con- 
sists of the sclerotic and cornea; the middle (vas- 
cular or nutrient) of the choroid and iris ; the 
inner (nervous or percipient) of the retina. The 
transparent contents are (from before backwards) 
aqueous humour, crystalline lens, and vitreous 
humour. We shall consider these structures in 
order. 


The sclerotic (from shlcros, ‘hard’), or ‘white of 
the eye,’ is a strong, dense, fibrous structure, 
covering about five-sixths of the eyeball, and con- 
tinuous, anteriorly, with the cornea. Posteriorly, 
it is perforated by the optic nerve, and it is there 
continuous until the sheath which that nerve 
derives from the dura mater, the fibrous investment 
of the brain and spinal cord. Near the entrance of 
the nerve, its thickness is about J, 7 th of an inch ; 
from this it diminishes to about q„tb ; but in front 
it again becomes thicker, from the tendinous inser- 
tions of the straight muscles which blend until it. 

The cornea (so called from its horny appearance) 
is a transparent structure, continuous with the 
sclerotic, from which it differs more in appearance 
than in texture, and completing the fibrous tunic 
of the eye anteriorly. Its circumference is overlaid 
by the free edge of the sclerotic, as ‘ a watch-glass 
by the edge of the groove into which it is received.’ 
Its thickness is from v?jth to -j-jtli of an inch. _ It 
is covered in front by a layer of conjunctival 
epithelium, which is exquisitely sensitive. 

The cornea, in consequence of its greater con- 
vexity, projects beyond the line of the sclerotic; 
the degree of convexity, however, varies slightly in 
different persons, and at different periods of life. 
It is so strong as to be able to resist a force capable 
of rapturing the sclerotic. The fibrous coat, by its 
great strength and comparatively unyielding struc- 
ture, maintains the inclosed parts in tlieir proper 
form, and serves to protect them from external 
injuries. 

The choroid coat is a dark-coloured vascular 
membrane, which is brought into view on the 
removal of the sclerotic. Its outer surface, which 
is nearly black, is loosely connected with the 
sclerotic by connective tissue, in which are con- 
tained certain nerves and vessels — termed the 
ciliary nerves and vessels — some of which go for- 
ward to the iris. Its inner surface is smooth and 
dark-coloured. In front, it terminates in the 
ciliary processes (figs. 1 and 3), which consist of 
about sixty or seventy radiating folds or thicken- 
ings of the membrane, each of them terminated 
by a small free interior extremity, and lodged in 
a corresponding fold in the suspensory ligament 
of the lens. In other parts, it is covered by the 



Fig. 2.— Choroid and Iris, exposed by turning aside 
the sclerotic : 

c, c. ciliary nerves going to be distributed in iris ; d, d. smaller 
ciliary nerves ; c, c, veins known as vasa vorticosa ; A, ciliary 
muscle ; I, converging fibres of iris ; o, optic nerve. 

hexagonal pigment-cells of the retina. The choroid 
is composed of minute ramifications of vessels 
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especially of veins, which, from their wliirl-like 
arrangement, are termed vasa vorticosa — of con- 
nective tissue, and of large branching pigment- 
cells. Between the sclerotic and choroid at its 
anterior part lies a small hut important structure, 
the ciliary muscle, which arises from the inner 
surface of the sclerotic near the cornea, and passes 
backwards to be inserted into the choroid opposite 
the ciliary processes. 

The iris may be regarded as a process of 
the choroid, with which it is continuous, although 
there are differences of structure in the two mem- 
branes. It 
is a thin flat 

© membranous 

curtain, hang- 
ing nearly 
vertically in 

transmission 
of light. Its 
anterior sur- 
faceis various- 
ly coloured, j 

... ,, , . , „... „ and covered 

Fig. 3.— Iris and Ciliary Processes i 

from behind: 1,?, 

ct, posterior surface of the iris, with the . lal ■> ' a . 
sphincter muscle of the pupil ; 6, anterior 1 J 1 g projec- 
pavt of the choroid coat; c, one of the tions; its pos- 
ciliary processes, of which about seventy terior surface 
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Fig. 3. — Iris and Ciliary Processes 
from behind : 

a, posterior surface of the iris, with the 
sphincter muscle of the pupil ; 6, anterior 
part of the choroid coat; c, one of the 
ciliary processes, of which about seventy 
are represented ; ci, the pupil. 


continuous with the optic nerve — of which it is 
usually regarded as a cuplike expansion — differs 
very _ materially from it in structure. Before 
noticing the elaborate composition of this part 
of the eye, which has only been revealed 
by microscopical investigation, we shall briefly 
mention those points regarding it which can he 
established by ordinary examination. It is a. 
delicate semi- 
transparent 

sheet of nerv- .^|P5|JJSpSw||SK 

ous matter, - 
lyinjT lnime- 

extending from 
the optic nerve 

nearly as far ns J] 

concave” inner 






ciliary processes, of which about seventy terior surface 
are represented ; cl, the pupil. is smooth, and 

covered by a 

uniform layer of dark pigment, continuous with 
the pigment-cells of the retina. The posterior 
surface near the pupil is in contact with the 
anterior capsule of the lens. It divides the space 
between the cornea and the lens into an anterior 
(the larger) and a posterior (the smaller) chamber, 
these two chambers freely communicating through 
tlio pupil ( see fig. 1 ). The outer and larger border 
is attached all round near the line of junction of 
the sclerotic and cornea, to the cornea, choroid, and 
ciliary muscle, while the inner edge forms the 
boundary of the pupil, which is nearly circular, 
lies a little to the side of the centre of the iris, 
and varies in size according to the action of the 
muscular fibres of the iris, so as to admit more 
or less light into the interior of the eyeball ; its 
diameter varying, under these circumstances, from 
about -Jd to Ti’jth of an inch. It is muscular in its 
structure, one set of fibres being arranged circularly 
round the pupil, and, when necessary, effecting its 
contraction, while another set lie in a radiating 
direction from within outwards, and by their action 
dilate the pupil. These fibres are of the unstriped 
or involuntary variety. The nerves which are 
concerned in these movements will be presently 
noticed. The iris is richly supplied with blood- 
vessels ; and pigment-cells like those of the choroid 
are scattered through its substance. 

The varieties of colour in the eyes of different 
individuals, and of different kinds of animals, 
mainly depend upon the colour and amount of the 
pigment in these cells. In blue eyes, this pigment 
is scanty or absent, and the colour is due to the 
dark pigment of the posterior surface partly seen 
through the vascular membrane ; in brown and 
black eyes, it is abundant, and is the cause of the 
colour. In albinos, this pigment is absent from 
iris, retina, and choroid, and lienee their eyes have 
a pink appearance, which is due to the unconcealed 
blood in the capillaries of the choroid and iris. 

Within the choroid is the retina, which, although 


surface of the J 

retina at the “ 

back of the 

eye (see fig. 4), Fig. 4. — Posterior half of left Eye from 
we observe, the front: 

direct, lv in a a, cut edge of sclerotic; b, of choroid; 
• c, of retina: cl, macula lutea; e, optic 

line with the d ’ isc or papilla, 

axis of the 

globe, a circular yellow spot ( macula lutea), of 
about Jjth of an inch in diameter, called, after 
its discoverer, the yellow spot of Sommcring, with 
a depression in its centre, the fovea centralis. 

About jth of an inch internal to this is the 
entrance of the optic nerve, called the optic disc 
or papilla, from which the central artery and vein 
of the retina may he seen branching as they pass 
to their distribution. 

The structure of the « f?fj : 

retina, as revealed by ] ri 1 | 'll r‘ J j I j r 

the microscope, is in A il |,[fl | Ifl p !fl 

the highest degree re- "t V 1 M 1Afj V ■>! 
markable (see fig. 5). T 1 !'» III l jldli jr J] 
Although its greatest TO ff /v bfn ra hfnAi 1 

thickness (at the on- [dYffl v/r 

trance of the optic vkW (p 

nerve) is only about 

sVth of an inch, and as 

it extends anteriorly, iiA/A Ml ) 

it soon diminishes to “ 

srwrrth of an inch, the , R\. OiVO nLJy.W 

following layers from v)(° Av/i) 

without inwards can be e ptff \jajjpL 

distinguished in most dDT V) rMwpW 

parts of it: (a) The hK Ta ^ njf)fr5|u!)' l f 

pigmentary layer, con- 

sisting of a single layer 

of fiat hexagonal cells, / |g| 0 

regularly arranged ; 

its outer surface closely ^ 

connected with the | 

choroid, its inner in 

contact with the ex- g i^W©iy© 

tremities of the rods 

and cones. Though 

that it really belongs 

to the retina, its Fig. 5. — Diagrammatic Section 
mechanical connection of Human Betina. 

with the choroid is 

firmer; and to this it adheres when the retina 
is stripped off. (b) The layer of rods and cones, 
frequently termed, from its discoverer, the mem- 
brane of Jacob; (c) outer granular layer; (d) 
outer molecular; (c) inner granular; (/) inner 
molecular; (g) layer of nerve-cells; |7i) layer of 
nerve-fibres, in which the blood-vessels lie. 
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The layer of rods and cones, the portion of the 
eye which receives the impressions of light, deserves 
special attention. The rods are thinner hut longer 
than the cones, and in most parts of the retina far 
more numerous. At the yellow spot, however, only 
cones are found. Each rod or cone consists of a 
thicker inner portion, connected until the outer 
granular layer, and ultimately with the optic nerve 
by a fine fibril ; and an outer thinner part, directed 
towards and connected with the pigmentary layer. 
The percipient elements are thus directed away 
from, not towards the light. 1 In fact, we do not 
look outwards at the actual object, but we see the 
object as reflected from the base of our own eye.’ 
Of the cones there are several, of the rods many 
millions in each human eye, and they are closely 
packed together over the whole extent of the 
retina. 

It now remains for us to describe the transparent 
media which occupy the interior of the globe, and 
through which the rays of light must pass before 
they can reach the retina, and form on it the images 
of external objects. We shall consider them in the 
order m which the, vm of light strike them. 

Immediately behincl the transparent cornea is the 
aqueous humour, which fills up the anterior and 
posterior chambers which lie between the cornea 
and the lens. As its name implies, it is very 
nearly pure water, with a mere trace of albumen 
and chloride of sodium. It is believed to be 
secreted by the choroid and to pass forward from 
it through minute lymphatic channels. 

The crystalline lens lies opposite to and behind 
the pupil, in contact until the inner part of the 
iris, and its posterior surface is received into a 
corresponding depression on the forepart of the 
vitreous humour (see fig. 1). In form, it is a 
double-convex lens, with surfaces of unequal curva- 
ture, the posterior being the most convex. It is 
inclosed in a transparent capsule, of which the part 
covering the anterior surface is nearly four times 
thicker than that at the posterior aspect. The 
microscopic examination of the substance or body 
of the lens reveals a structure of wonderful beauty. 
Its whole mass is composed of extremely minute 
elongated ribbon-like structures, commonly called 
the fibres of the lens. These fibres are arranged 
side by side in lamella?, of which many hundred 
exist in every lens, and which are so placed as to 
give to the anterior and posterior surfaces the 
appearance of a central star, with meridian lines. 
The lens gradually increases in density, and at 
the same time in refracting power, towards the 
centre ; by this means, the refracting power is 
made greater than it would be even if the lens had 
throughout the same index of refraction as the 
nucleus. (According to the latest measurements, 
the index of refraction of the outer layer is 1-393; 
of the nucleus, 1-431 ; the total refractive power 
corresponds to that of a homogeneous body of the 
same size and shape with index 1-448.) This 
arrangement besides corrects to a certain extent 
the spherical aberration of the eye. According to 
Berzelius, the lens contains 5S per cent, of water, 
3G of albumen, with minute quantities of salts, 
membrane, &c. In consequence of the albumen, 
it becomes hard and opaque on boiling, as we 
familiarly see in the ea«e of the eyes of boiled 
fish. In the adult, its. diameter transversely is 
about id, and its thickness antero-posteriorly 
about Jth of an inch ; and it weighs three or four 
grains. The lens is held in position bv the suspen- 
sory ligament of the lens and zonule ofZinn, a fine 
transparent fibrous structure, attached outwardly 
to the choroid between the ciliary processes, and 
passing inwards to blend with the anterior and 
posterior capsule of the lens near its margin (see 
fig. 1). 


The vitreous humour lies in the concavity of the 
retina, and occupies about four-fifths of the eye 
posteriorly. Its form is shown in fig. 1. It is 
inclosed, except in front, in the hyaloid membrane, 
which blends anteriorly with the zonule of Zinn ; 
and its anterior surface is in contact with the 
posterior capsule of the lens. It is quite trans- 
parent, and of a soft gelatinous consistence. Its 
outer part at least is laminated, like the coats of 
an onion. But the exact arrangement of the 
framework which gives it its consistence has not 
been determined. Between the anterior border of 
the retina and the border of the lens, we have a 
series of radiating folds or plaitings termed the 
ciliary processes of the vitreous body, into which 
the ciliary processes of the choroid dovetail. The 
vitreous humour contains, according to Berzelius, 
98 '4 per cent, of water with a trace of albumen 
and salts, and hence, as might be expected, its 
refractive index is almost identical with that of 
water. 

The appendages of the eye now claim our notice. 
The most important of these appendages are the 
muscles within the orbit, the eyelids , the lachrymal 
apparatus, and the conjunctiva, to which (although 
less important) we may add the eyebrows. 

The muscles by which the eye is moved are four 
straight (or recti) muscles, and two oblique (the 
superior and inferior). The former arise from the 
margin of the optic foramen at the apex of the orbit, 
and are inserted into the sclerotic near the cornea, 
above, below, and on either side. The superior 
oblique arises with the straight muscles ; but after 
running to the upper edge of the orbit, has its 



Fig. t>. — Muscles of Bight Eyeball : 

Tlie external rectus muscle divided to show the optic nerve, 
which has also been cut to show the internal rectus muscle. 
a, nasal bone ; £>, levator palpcbrre superioris ; c, superior 
oblique ; d, superior rectus ; e, external rectus ; f, Internal 
rectus; g, inferior rectus ; h, optic nerve ; f, inferior oblique; 
k, pulley ; l, tarsal cartilage. 

direction changed by a pulley, and proceeds back- 
wards, outwards, and downwards (sec fig. 0). The 
inferior ohliquc arises from the lower part of the 
orbit, and passes backwards, outwards, and upwards. 
The action of the straight muscles is sufhciently 
obvious from their direction : when acting collec- 
tively, they fix and retract the eye ; and when 
acting singly, they turn it towards their respective 
sides. The oblique muscles antagonise the recti, 
and draw the eye forwards ; the superior, acting 
above, directs the front of the eye downwards and 
outwards, and the inferior upwards and inwards. 
By the duly associated action of the«e muscles, the. 
eye is enatiled to move (within definite limits) in 
every direction. 

The eyelids are two thin movable folds placed 
in front of the eye, to shield it from too strong 
light, and to protect- its anterior surface. They 
are composed of (1) skin, with a layer of muscle 
(part of the orbicularis, see below) closely adherent 
to it; (2) of a thin plate of fihro-cartilage, termed 
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the tarsal cartilage, the inner surface of which is 
grooved by thirty or forty parallel vertical lines, in 
which the Meibomian glands are imbedded ; and 
(3) of a layer of mucous membrane (conjunctiva), 
continuous, as we shall presently see, with that 
which lines the nostrils, and joining the skin at 
the margin of the -lids, in which the eyelashes 
(cilia) are arranged in two or more rows. The 
upper lid is much the larger ; and to the posterior 
border of its cartilage a special muscle is attached, 
termed the levator palpebrce superioris, whose 
object is to elevate the lid, and thus open the eye ; 
while there is another muscle, the oi-bicttlcms 



pass from the sac into the nose. The gland is an 
oblong body, about the size of a small almond, 
lying in a depression in the upper and outer part 
of the orbit. The fluid secreted by it reaches 
the surface of the eye by twelve or fourteen ducts, 
which open on the conjunctiva at its upper and 
outer part. The constant motion of the upper eye- 
lid induces a continuous gentle current of team 
over the surface, which carry away any foreign 
particle that may have been deposited on it. The 
fluid then passes through two small openings, 
termed the puncta lachrymalia ( see 9 in fig. 7), into 
the canals ; whence its .further course into the 
lower portion of the nose is sufficiently obvious 
from the figure. The conjunctiva ( or mucous coat ) 
which covers the front of the eyeball, and lines the 
inner surface of the lids, passes down and lines the 
canals, sac, and duct ; and is thus seen to be con- 
tinuous with the nasal mucous membrane, of which 
it may be regarded as an offshoot or digital pro- 
longation. See Mucous Membranes. 

We shall conclude this sketch of the anatomy of 
the human eye by a brief notice of the nerves going 
to this organ and its appendages. Into each orbit 
there enters a nerve of special sense — viz. the optic 
nerve ; a nerve of ordinary sensation — viz. the oph- 
thalmic branch of the iiftli nerve; and certain 
nerves of motion going to the muscular tissues, 
and regulating the movements of the various parts 
— viz. the third, fourth, and sixth nerves. 

As the optic tracts from which the optic nerves 
originate are noticed in the article BRAIN, we shall 
merely trace these nerves from their chiasma or 
commissure forwards. This commissure results 


from the junction of the optic tracts of the two 
sides ; and it is especially remarkable for the fact 
that it presents a partial decussation of the nervous 
fibres ; the central fibres of each tract passing into 
the nerve of the opposite side, and crossing the 
corresponding fibres of the other tract, while the 
outermost fibres, which are much fewer in number 
than the central ones, pass to the optic nerve of the 
same side. In front of the commissure, the nerves 
enter the optic foramen at the apex of the orbit, 
receive a sheath or investment from the dura mater, 
acquire increased firmness, and finally terminate in 
the retina. The peculiar mode of termination of 
the optic nerves m the cuplike expansion of the 
retina, the impairment or loss of vision which 
follows any morbid affection of them, and the con- 
stant relation in size which is observed in com- 
parative anatomy between them and the organs 
of vision, afford sufficient evidence that they are 
the proper conductors of visual impressions to the 
sensorium. 

The first or ophthalmic division of the fifth or 
trifacial nerve sends branches to the eyeball ( ciliary 
nerves), to the skin of the eyelids, and to the con- 
junctiva. That it is the nerve of ordinary sensa- 
tion of the eye is sufficiently obvious from the 
following facts : ( I ) That in disease of this nerve 
in the human subject, it is not uncommon to 
find the surface of the eyeball totally insensible 
to every kind of stimulus (particles of dust, 
pungent vapours, &c.) ; and (2) that if the nerve 
be divided in the cranium (in one of the lower 
animals), similar insensibility results. 

The most important of the nerves of motion of 
the eye is the third nerve, or motor ocitli. It sup- 
plies with motor power the elevator of the upper 
eyelid, and all the muscles of the globe, except the 
superior oblique and the external straight muscle, 
and, in addition to this, it sends filaments to the 
iris and ciliary muscle within the eye. The appli- 
cation of an irritant (in vivisection experiments) 
to its trunk induces convulsive contraction of the 
principal muscles of the ball and of the iris ; while 
paralysis or division of the trunk occasions an ex- 
ternal squint, with palsy of the upper eyelid and 
fixed dilatation of the pupil. The squint is caused 
by the action of the external straight and the 
superior oblique muscles, while the other muscles 
are paralysed by the operation. The normal motor 
action of the nerve upon the iris, in causing con- 
traction of the pupil, is excited through the optic 
nerve, and affords a good illustration of Reflex 
Action (q.v.); the stimulus of light falling upon 
the retina, and, through it, exciting that portion 
of the brain from which the third nerve takes its 
origin. This nerve clearly exerts a double influ- 
ence in relation to vision : ( 1 ) it mainly controls 
the movements of the eyeball and the upper eyelid ; 
and (2) from its connection with the muscular 
structures in the interior, it regulates the amount 
of light that can enter the pupil, and the adjust- 
ment of the eye to various distances. The fourth 
nerve supplies the superior oblique muscle with 
motor power, while the sixth nerve similarly 
regulates the movements of the external straight 
muscle — the only two muscles in the orbit which 
are not supplied by the third pair. Although not 
entitled to be termed a nerve of the orbit, the facial 
nerve deserves mention as sending a motor branch 
to the orbicidaris muscle; by which the eyelids are 
closed. 

(2) Comparative Anatomy of the Rye . — In mam- 
mals, the structure of the eye is usually almost 
identical with that of man. The organ is, how- 
ever, occasionally modified, so .as to meet the 
peculiar wants of the animal. Thus, in the 
Cetacea, and in some amphibious Carnivora that 
catch their prey in the water, the shape of the lens 
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is nearly spherical, as in fishes, and there is a 
similar thickening of the posterior part of the 
sclerotic, so as to thrust the retina sufficiently 
forward to receive the image formed by such a 
lens. (See the subsequent remarks on the eyes of 
fishes. ) Again, instead of the dark-brown or black 
pigment which lines the human choroid, a pigment 
of a brilliant metallic lustre is secreted in many of 
the mammalia, forming the so-called tapctum liici- 
dm n at the bottom of the eyeball, which seems (ac- 
cording to Bowman) to act as a concave reflector, 
causing the rays of light to traverse the retina a 
second time, and thus probably increasing the 
visual power, particularly where only a feeble light 
is admitted to the eye. The pupil, moreover, 
varies in form, being transversely oblong in the 
Ruminants and many other Herbivora, and verti- 
cally oblong in the smaller genera of Cats. These 
shapes are apparently connected with the positions 
in which the different animals look for their food. 
Lastly, in some mammals (e.g. the horse) there is 
a rudimentary third eyelid corresponding to the 
membrana nictitans of bird;-. 

In birds, the eye, though presenting the same 
general composition as in man, differs from the 
mammalian eye in several important points. From 
our knowledge of the habits of birds (especially 
birds of prey), we should naturally expect that 
in their rapid movements they would be able 
readily to alter the focus between the extremes of 
long and short sighted vision, and the modifications 
we shall now proceed to notice clearly have this 
object in view. 

In reference to fig. 8, which represents a section 

of the eye of the 
owl, we see ( 1 ) that 
the shape of the 
^ ,i\\ Oman is not spheri- 

III cal, as in mammals, 

J>mL\ nor flattened an- 

(( Hi ‘ f ! I ( teriorly, as in fishes 

I'l) *^ es ’ but' that the 
^ \Q cornea is very 

prominent, and the 
W antero-posterior 

, jy diameter length- 

ened ; the conse- 
Fig. 8. -Eye of Bird. quence of this 

arrangement being 


Fig. 8. -Eye of Bird. quence or mis 

arrangement being 
to allow room for a large quantity of aqueous 
humour, and to increase the distance between the 
lens and the posterior part of the retina, and thus 
to produce a greater convergence of the rays of 
light, by which the animal is enabled to discern 
near objects. In order to retain this elongated 
form, we find a series of bony plates, forming a 
broad zone, extending backwards from the margin 
of the cornea, and lying imbedded in the sclerotic. 
The edges of the pieces forming this bony zone 
overlap each other, and are slightly movable, and 
hence, when they are compressed by the action of 
the muscles of the ball, there is protrusion of the 
aqueous humour and of the cornea, adapting the 
eye for near vision ; while relaxation of the muscles 
induces a corresponding recession of the humour 
and flattening of the cornea, and fits the eye for 
distant vision. The focal distance is further 
regulated by a highly vascular organ called the 
marsupium, or pcclcn, which is lodged in the 
posterior nart of the vitreous humour (fig. S, n). 
It is attached to the optic nerve at the point where 
it expands into the return, and seems to lie endowed 
with a [lower of dilatation and contraction ; as it 
enlarges, from distension of its blood-vessels, it 
causes the vitreous humour to push the lens 
fonvaids, while, as it collapses, the lens falls back- 
wards again towards the retina. 


In addition to an upper and lower eyelid, birds 
have an elastic fold of conjunctiva, which, in a 
state of repose, lies in the inner angle of the eye, 
but is movable by two distinct muscles, which 
draw it over the cornea. It is termed the membrana 
nictitans ; it is to a certain degree transparent, for 
(according to Cuvier) birds sometimes look through 
it, as, for example, the eagle when looking at the 
sun. The lachrymal gland is situated as in mam- 
mals, but there is here a second gland, the glandula 
Harderi, which yields a lubricating secretion. 

There are no very special peculiarities in the eyes 
of reptiles, and we therefore proceed to notice the 
most remarkable points presented by the eye in 
fishes. From the comparatively great density of 
the medium (water) through winch the rays of 
light pass 
before they 
impinge upon 
the transpar- 

ent structure /(Mm > " gW, 1 vA 

of the eye of fM X "%lll 






Fig. 9. — Eye of Fish. 


before they 
impinge upon 
the transpar- 

ent structure /(Mm > " gfe 1 

of the eye of (M X W 

the fish, it is //X-dTXr. -XMtt 
obvious that // t r ' At* 

this organ ; i<‘ L'JjSlt) J X ll) 
must act as ’j,' 

a very power- i 

ful refractive \ WrXV'* ,'’ ’’ M 

apparatus. MgtfX 
The main 
peculiarity m 

the eye of the \ ^ — ■ ' , 

fish is the size, Fig. 9. — Eye of Fish, 

extreme dens- 
ity, and spherical shape of the lens, which give it 
such an extraordinary magnifying power that it 
has been employed as a simple microscope. See 
Brewster’s Treatise on the Microscope, p. 31. But 
its focus being shortened in proportion as its power 
is increased, it is necessary that the retina should 
be brought near its posterior suiface. For this 
purpose the eyeball is battened by diminishing 
the quantity of vitreous humour ; ami this battened 
form is maintained by the existence of two cartilag- 
inous plates in the tissue of the sclerotic, which in 
some of the larger fishes is actually converted into 
a bony cup. The aqueous humour, as the cornea 
has here hardly any refractive [lower and is also 
battened, is barely sufficient to allow the fiee 
suspension of the iris. The pupil is very large, so 
as to take in ns much light as possible, but is 
generally motionless. Their eyes being constantly 
washed by the water in which they live, no lach- 
rymal apparatus is necessary, nor does any exist ; 
and the same remark applies to the cctacca amongst 
the mammals. \Ye thus see that throughout the 
sub-kingdom of the vertebrata the eye is constructed 
according to one general scheme, with modifications 
to suit the mode of life of individual classes. 

There is another organ present in most vertebrate 
animals which seems, from recent investigations, 
to represent an eye, though it is very doubtful 
whether it has tlie power of sight in any living 
animal. This is represented in mammals and birds 
by the pineal gland (see Brain) ; but in some 
lizards is placed upon the top of the head, and 
has the appearance of a rudimentary eye, similar 
in structure to that of some of the Invertebrate. 

In the Invertebrate there is an immense variety 
in the structure of the eye where such an organ is 
present. There are two* main types, simple and 
compound eyes. In simple eyes (of which the 
human eye itself is the most highly organised form), 
every degree of complexity is present, from a meic 
pigmented spot, with or without a rudimentary 
lens, to an organ nearly as complicated ns that of 
the Vertebrata (e.g. in ’some of the Cuttle-fishes), 
with a cornea, iris, lens, and retina all well 
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developed. In these eyes, however, almost without 
exception, the nerve expands behind the retina, 
and the percipient elements are directed towards 
the light ; while in the vertebrate eye the opposite 
arrangement obtains. 

Some of these organs are so rudimentary that 
they can have no function beyond mere perception 
of light ; but in cases where they are sufficiently 
developed to admit of the perception of objects, 
they see, roughly speaking, as our eyes do — that is 
to say, a more or less accurate picture of external 
objects is thrown on the expansion of nerve-endings 
corresponding to the retina, and its direction is 
reversed (see below). 

In the compound eyes the whole principle of the 
structure and perception is different. They are 
best developed in Insects (q.v.), and in the higher 
Crustaceans ; but occur in a rudimentary condition 
in some molluscs. The surface of siicli an eye is 
divided into a number of hexagonal facets, the 
cuticle of each generally forming a minute lens. 
Beneath each facet is a transparent rod, surrounded 
and separated from those adjacent to it by pigment, 
and leading inwards to the retinula, a group of 
cells in connection with the terminal fibrils of the 
optic nerve. In most familiar insects they form 
two hemispherical masses on the sides of the head. 
In some ants there are only fifty facets in each eye ; 
in the house-fly about 4000; in some beetles as 
many as 25,000. It is probable that in these eyes 
only the rays of light which fall upon a particular 
facet exactly, or very nearly, in the direction of the 
transparent rod beneath it can reach the correspond- 
ing nerve-fibre, and that other rays are absorbed 
by the pigment around the rod. Each percipient 
element therefore receives light only from a very 
small portion of the field of vision, and the picture 
is a mosaic, each element of which is furnished by 
a different facet of the eye. The picture has obvi- 
ously the same position as the objects it represents, 
instead of being inverted as in a simple eye. Most 
insects have simple as well as compound eyes ; but 
the latter have by far the most perfect vision. 

(3) We may now proceed to the consideration 
of the uses of the various parts of the eye. 
Assuming a general knowledge of the ordinary 
laws of geometrical optics (see Optics, Lens, 
&c.), we shall trace the course of the rays of light 
proceeding from any luminous body through the 
different media on which they impinge. If alumin- 
ous object, as, for example, a lighted candle, be 
placed in front of the eye, some of its rays fall upon 
the cornea, and are in part reflected, giving to the 
surface of the eye its beautiful glistening appear- 
ance ; in part refracted or converged by it, to enter 
the aqueous humour, which exerts no perceptible 
effect on their direction. Those which fall on and 
pass through the outer or circumferential part of 
the cornea are stopped by the iris, and are either 
scattered or absorbed by it ; while those which fall 
upon its more central part pass through the pupil, 
and are concerned in vision. In consequence of its 
refractive power, the rays passing through a some- 
what larger surface of the cornea than the pupil are 
converged so as to pass through it and impinge 
upon the lens, which, as its refractive index is much 
greater than that of the aqueous and vitreous 
humours, by the convexity of both its surfaces very 
much increases the convergence of the rays pass- 
ing through it. They then traverse the vitreous 
humour, whose principal use appears to be to afford 
support to the expanded retina, and are brought to 
a focus upon that tunic, forming there, if the eye 
be adjusted for the distance from which the rays 
proceed, an exact but inverted image of the object. 

This inversion of the image may be easily ex- 
hibited in the eye of a white rabbit 'or other albino 
animal, after removing the muscles, &c. from the 


back part of the globe. The flame of a candle 
(A, B, C, fig. 10) held before the cornea may be 
seen inverted at the back of the eye (a, b, c), 
increasing in size as the candle is brought near, 
diminishing as it retires, and always moving in a 
direction opposite to that of the flame. 


A 



The adjustment of the eye for distinct vision at 
different distances, or accommodation, must next 
be considered. The normal eye in the position of 
rest is adjusted to see objects at a distance (practi- 
cally all objects at 20 feet or more are seen with 
equal clearness) : to see a near object (at 10 inches, 
say) a distinct effort is required, and when the 
eftort ceases the object at once appears blurred. 
Careful observations and measurements by means 
of a suitable instrument (Ophthalmometer) of 
images reflected from the three principal refracting 
surfaces of the eye ( cornea, anterior and posterior 
surfaces of crystalline lens ) have shown that during 



Fig. 11. — Action of Ciliary Muscle and Iris in 
accommodation : 

A, (right or left) half ; eye at rest, or focused for a distant 
object. B, (left or right) half ; eye focused for a near object. 
a, cornea ; 5, sclerotic ; c, anterior part of choroid ; d, ciliary 
muscle ; e, suspensory ligament of lens ; /, anterior capsule of 
lens ; g, iris. 

accommodation for a near object (1) the position 
and curvature of the cornea remains unchanged; 
(2) the anterior surface of the crystalline lens 
approaches the cornea and becomes much more 
convex; ( 3 ) the posterior surface does not change 
its position, but becomes very slightly more con- 
cave. Accommodation, then, depends upon change 
of shape of the crystalline lens. The true explana- 
tion or the mechanism by which this is effected was 
first given by Helmholtz. The ciliary' muscle, as 
already stated, has its fixed attachment all round 
within the sclerotic close to the margin of the 
cornea ; and passes outwards and backwards to the 
anterior part of the choroid, close to the ciliary- 
processes. When it contracts, therefore, it draws 
these structures inward ; and with them the outer 
attachment of the suspensory- ligament of the lens. 
Tire tension of this membrane is thus relaxed, and 
the elastic lens, whose form as well as position 
is controlled by it, is allowed to assume a more 
spherical shape. When the ciliary muscle ceases 
to contract, the converse takes place, and the lens 
is again flattened as the suspensory- ligament and 
lens capsule become more tense. With the contrac- 
tion of the ciliary- muscle is always associated a 
contraction of the circular fibres of the iris, dimin- 
ishing the size of the pupil ; and when the ciliary 
muscle relaxes, the pupil enlarges again. Tlris 
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change, though of much less importance than the 
change in shape of the lens, is much more easy to 
observe. 

Change of adjustment requires a short but 
measurable time ; that from distant to near vision 
requires a little longer time than the converse ; the 
former from a little over one to two seconds, the 
latter about one second. 

As age advances, the power of accommodation 
steadily and quickly diminishes, not because the 
ciliary muscle gets weaker, but because the lens 
becomes less elastic. This change begins during 
youth, but is not commonly noticed before middle 
life. At ten years of age an object can be seen 
distinctly at less than 3 inches ; at twenty, not nearer 
than 4 inches ; at about forty-five, not nearer than 
10 inches ; at sixty, not nearer than 3 feet. After 
seventy-five, the lens is so unyielding that accom- 
modation is altogether lost. When the shortest 
distance at which distinct vision is possible ap- 
proaches that at which reading or work is usually 
attempted, the failure of accommodation begins to 
attract attention, and spectacles have to be resorted 
to to compensate for it. This condition has re- 
ceived the name of presbyopia or old sight, but 
must be clearly understood to be perfectly natural 
after the age of forty-five, and in no way to imply 
defect or weakness of the eyes. 

The eye, regarded as an optical instrument, has 
numerous imperfections : the more important of 
these must be mentioned. 

Spherical aberration (see Lens) is in part avoided 
bv the iris, which, acting as a diaphragm, cuts 
off all but the central pencil of rays; in part by 
the forms of the refracting surfaces, which are 
not truly spherical, but ellipsoidal or hyperbolical 
— i. e. more curved at the centre than elsewhere ; 
in part by the constitution of the lens (see above). 
What remains is, like chromatic aberration, for 
which no correction seems to exist, too slight to be 
perceptible. 

Regular Astigmatism (q.v.) is present in almost 
all eyes, but is generally so small iii amount as to 
be of no importance. 

Imperfect Transparency of Media . — The stellate 
arrangement of the lamella: of the lens is the cause 
of the rayed (or, as we say, star-shaped) appear- 
ance of a point of light. Muscai volitantes, the 
clear threads or strings of beads often seen in look- 
ing at a bright surface flitting about when the eye 
is moved, are due to the shadows of the minute 
fibres and corpuscles naturally present in the vitre- 
ous humour. 

(4) We must now consider how the image formed 
in the hack of the eye by the dioptric media gives 
rise to vision. It is the retina, and only that part 
of it known as the layer of rods and cones (see 
lig. 5), which is directly affected by light. 

Let two marks be made on a sheet of paper about 
3 inches apart horizontally (a cross and a round 
mark to the right of it). Close the left eye, and 
holding the paper about a foot from the face, look 
steadily at the cross ; the circle is also visible. 
Kow bring the paper gradually nearer, keeping the 
right eye fixed upon the cross. The circle soon 
disappears ; but becomes visible again when the 
paper is brought still nearer the eye. The blind 
sj>ot in which the circle becomes invisible is the 
entrance of the optic nerve; hence we know that 
the nerve-fibres themselves are not sensitive to 
light. Further proof of this is given by Purlcinjc’s 
figure, which is easily perceived as follows : Take 
a candle in a room otherwise dark, and holding 
it a short distance in front and to the outer side of 
one eye, move it from side to side, looking straight 
forward. A set of branching dark lines, the shadows 
of the retinal blood-vessels, will be seen (see fig. 4). 
These could not be perceived unless the sensitive 


portion of the retina lay behind the blood-vessels, 
which the nerve-fibre layer of the retina does not. 

Stimulation of • the retina, however it may be 
caused, gives rise to the sensation of light, 'thus, 
slight pressure on one side of the eyeball causes an 
appearance of flashes of light towards the opposite 
side. A sudden blow on the eye, or the indirect 
shock to it of a fall on the head, makes one ‘ see 
stars.’ Electric currents passed through the eye 
similarly cause a sensation of bright light. But 
true vision is only caused by rays of light falling 
upon the retina. 

In what way light affects the layer of rods 
and cones we do not know. Probably it produces 
some chemical change, which leads to stimulation 
of the nervous elements. A substance called visual 
purple or rhodopsin has been found in the outer 
segments of the rods of some mammals, which is 
bleached on exposure to light, and restored in dark- 
ness. Photographic pictures of bright objects have 
even been obtained in eyes of rabbits, &c. by 
means of it. But as it is absent in the most 
sensitive portion of the human retina, it cannot be 
the chief factor in the production of vision. 

The fovea centralis (see fig. 1) is the part of the 
retina where vision is most acute : as cones only 
are present here, it is clear that they are more 
delicately adjusted for their function than the rods, 
which greatly preponderate at other parts of the 
retina. When the eye looks straight at an object 
(or in technical language fixes it), its image falls 
upon this part of the retina. In direct vision, as 
this is called, two black marks on a white ground 
are distinguished as separate when the interval 
between them subtends an angle of about one 
minute at the eye. It is found by calculation that 
this angle, prolonged to the back of the eye, pretty 
nearly corresponds to the distance between two 
adjacent cones at the fovea centralis. The vision 
at other parts of the retina ( indirect vision) is very 
much less acute, and less capable of accurate 
measurement. We have only to fix steadily one 
letter in a page of ordinary print to satisfy our- 
selves in how small an area we can see sufficiently 
distinctly to make out words without moving the 
eyes, fine field of vision, or whole space. within 
which objects are perceived by an eye while it is 
fixed upon one point, is very much wider, extend- 
ing in each eye to more than 90 degrees from the 
fixation point or centre to the outer side, _ and 
rather less in other directions. Colour-vision 
is also most distinct at the centre of the field ; 
and it is found that it diminishes more rapidly 
towards the outer portions than light-vision, so 
that near the limits of the field colours cannot be 
recognised. 

There must be a certain amount of light for 
the - purpose of vision. Every one knows that 
it is difficult and painful to discern objects in a 
very faint light ; and, on the other hand, that on 


very faint light ; and, on the other hand, that on 
suddenly entering a brilliantly lighted room from 
the dark, everything appears confused for one or 
two seconds. There is, however, a gradual adapta- 
tion of the retina to different amounts of light. 
Peisons long immured in dark dungeons acquire 
the power of distinctly seeing surrounding objects ; 
while those who suddenly encounter a strong light 
are unable to sec distinctly until the. shock which 
the retina has experienced has subsided, and the 
iris has duly contracted. In protecting the retina 
from the sudden effects of too strong ft light, the 
iris is assisted by the eyelids, the orbicular muscle, 
and to a certain extent by the eyebrows. More- 
over, the dark pigment of the choroid coat acts as a 
permanent guard to the retina, and where it is 
deficient, as in albinos, nn ordinary light becomes 
painful, and the protective appendages, especially 
the eyelids, are in constant use. 
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The persistence during a certain time of impres- 
sions made on the retina facilitates the exercise of 
sight. Such persistent impressions are called after- 
images. A momentary impression of moderate 
intensity continues for a fraction of a second ; but 
if the impression he made for a considerable time, 
or be very intense, it endures for a longer period 
after the removal of the object. Thus, a burning 
stick, moved rapidly in a circle before the eyes, 
gives the appearance of a continuous ribbon of 
light, because the impression made by it at any one 
point of its course remains on the retina until it 
again reaches that point. It is owing to this 
property that the rapid and involuntary act of 
winking does not interfere with the continuous 
vision of surrounding objects ; and, to give another 
illustration of its use, if we did not possess it, the 
act of reading would be a far more difficult perform- 
ance than it now is, for we should require to keep 
the eye fixed on each word for a longer period, 
otherwise the mind would fail fully to perceive it. 
However great may be the velocity of a luminous 
body, it can always be seen ; but if an opaque 
body move with such rapidity as to pass through a 
space equal to its own diameter in a less time than 
that of the duration of the retinal impression, it is 
altogether invisible ; and hence it is, for example, 
that we cannot see bullets, &c. in the rapid part 
of their flight. In these cases the after-image is 
of similar brightness and colour to the original 
impression, and is known as a positive after-image. 
When the stimulation of the retina is very strong, 
or the retina itself in a very sensitive condition— 
e.g. in certain morbid states of the system, and in 
twilight, a negative after-image appears, in which 
the bright parts of the original impression appear 
dark and vice versd. An image of this kind may 
persist for some seconds or minutes or even longer. 
This physiological phenomenon has probably given 
origin to .many stories of ghosts and visions. 
Thus, if a person has unconsciously fixed his 
eyes, especially in the dusk, on, a dark post or 
stump of a tree, he may, on looking towards 
the gray sky, see projected there a gigantic 
white image of the object, which may readily 
be mistaken for a supernatural appearance. The 
phenomenon is easily seen on lookmg away from 
a bright window after directing the eyes to it 
for some time, when the bars appear as bright 
lines on a dark ground. Negative after-images are 
always of the complementary colour to that of the 
object. Thus, the image left by a red spot is 
green; by a violet spot, yellow; and by a blue 
spot, orange. 

(5) Each eye can be moved from its ordinary 
position, looking straight forward, through an 
angle of nearly 60 degrees downwards, and of 
35 to 45 degrees in other directions. But one 
eye never moves without the other. Two series 
of associated movements have to be distinguished : 
movements of both eyes in the same direction, 
and movements which converge the eyes, or 
bring the cornere of both eyes towards each other. 
When a near object is looked at, the move- 
ment of accommodation is associated with a 
proportionate contraction of the internal recti of 
both eyes, so as to direct the visual axis, or in 
other words the fovea centralis, of each towards the 
object. 

If we suppose the retinre of the two eyes to be 
placed in contact, so that the fovere centrales and 
the vertical meridians correspond, then all points 
which lie together in the two retinre are called 
, corresponding points, and have the property that 
simultaneous stimulation of both gives rise only to 
a singlo impression. An object whose image falls 
upon corresponding points thus appears single ; 
otherwise it appears double. Hold up two 
1S9 


fingers in line in front of the face. When the 
nearer one is looked at, it is seen single, but the 
farther appears double and somewhat out of focus ; 
when the farther is looked at, it appears single, 
and the nearer is similarly doubled and blurred. 
Generally speaking, images of the great majority 
of the objects in the field of vision of both eyes 
must fall on non-corresponding points of the two 
retinoe'; but as the attention is generally directed 
to the images of the object for which the eyes are 
accommodated, and as these, falling upon the 
fovese centrales, are much the most distinct, the 
double vision of other objects is seldom noticed. 

In the case of near objects, however, something 
more is needed to explain single vision. For 
example, take the case of a solid object. The two 
eyes, looking' from different points of view, receive 
quite different images ; the right eye sees more of 
tne right side, the left eye more of the left. It is 
impossible that the images of each point of the 
object can fall upon accurately corresponding points 
of the two retinre. Yet the appearance presented 
is that of a single object clearly defined. In this 
case then there must be in the brain-centres a 
power of combining in a single picture images 
which do not accurately correspond. 

Various topics which the reader might perhaps 
have expected to find noticed, such, for instance, as 
' the appreciation of solid forms by the sense of 
vision,’ ‘ correct vision with an inverted image on 
the retina,' &c., which belong fully as much to 
metaphysics as to physiology, are discussed in the 
article on Vision. We may also refer those who 
desire information on these points to Professor 
Bain’s treatise on The Senses and the Intellect. 

For the anatomy of the eye, see Quain or other 
standard work. Lubbock in The Senses of Animals 
gives a concise account of the chief types of eyes in 
the Invertebrata. Helmholtz’s Physiological Optics 
is the classical Work on the optical aspects of the 
eye. The larger works on human physiology — e.g. 
Foster, Landois and Stirling — may also be con- 
sulted. 

Diseases and Injuries of the Eye, as might 
be expected from the delicate and complicated 
structure of the organ, are very numerous. But 
as the position of the eye and the transparency of 
its dioptric media give exceptional facilities for their 
detection and study, they are more thoroughly 
understood than those of any other organ. Only 
the most common and important can be referred 
to here. 

Diseases of Conjunctiva are mainly different 
forms of inflammation, or conjunctivitis. 

{ a ) Simple or Catarrhal Conjunctivitis may be 
acute or chronic. In the former case, it is com- 
monly called ‘cold in the eye.’ The white of the 
eye is more or less reddened, and there is an in- 
creased discharge of gummy substance, causing 
the lids to cohere during sleep ; a sensation is 
experienced as of sand or dust in the eyes, and 
there is a little increased sensitiveness to light. 
The acute form. generally subsides in a few days 
without leaving any ill effects, unless improperly 
treated ; the chronic form is often obstinate. The 
common popular treatment — viz. tying wet cloths 
or poultices over the eye, cannot be too strongly 
condemned ; it may produce temporary relief of 
irritation, but aggravates the inflammation, and 
is very apt to lead to ulceration of the cornea. A 
mild astringent lotion should be used thrice or 
oftener in the day (cold tea; boracic acid 10 grains, 
alum 3 grains, to the ounce of water) ; and a little 
simple ointment or fresh butter applied to the lids 
at bedtime to prevent their becoming glued to- 
gether. The chronic form often requires stronger 
remedies, but they should not be used except under 
medical advice. 
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(b) Purulent Conjunctivitis resembles the last, but 
is very much more severe, and highly dangerous. 
In its most characteristic forms it is known as 
gonorrheal ophthalmia, and ophthalmia neonat- 
orum (eye inflammation of new-horn children). 
To the latter variety about one-third of the blind 
persons in Europe owe their loss of sight. It is 
produced by inoculation of the eye with certain 
irritating discharges ; and the discharge from an 
affected eye will infect any other eye with which 
it conies in contact. The conjunctiva becomes 
intensely red and swollen, and the lids partake 
in the swelling so that they cannot he opened ; 
there is severe burning pain, and after two days 
or more a profuse discharge of matter. The 
danger to sight is due to the fact that the cornea 
is extremely apt to he destroyed, wholly or in 
part, before the inflammation subsides. In in- 
fants the disease usually begins on the third day 
after birth, and is, as a rule, less severe than in 
the adult, hut unfortunately is often overlooked, 
or regarded as of no importance till irreparable 
mischief has been done. Scrupulous cleansing of 
the eyes immediately after birth, preferably with 
corrosive sublimate lotion (1 grain to 8 ounces) 
is the best preventive. When the disease has 
commenced, very frequent removal of discharge 
and hourly washing with boracic or corrosive sub- 
limate lotion should be resorted to. But all such 
cases should at once be put under the charge of a 
medical man. 

(c) Pustular or Phlyctenular Conjunctivitis is a 
form of inflammation very frequent in children, 
much less so in adults. It is an indication of a 
lowered state of the general health, and its treat- 
ment must include fresh air and light, good food, 
and cod-liver oil or some other strengthening medi- 
cine. The inflammation does not extend all over 
the white of the eye, hut is localised in one or more 
sections of it, and is most intense near the margin 
of the cornea, where one or more small rounded 
blebs or pimples may he seen. It is often accom- 
panied in children by extreme tenderness to light ; 
but the tendency to this is aggravated by a 
bandage or darkness. The local tieatment should 
be bathing with horacic acid or some other mild 
astringent lotion ; but, unless the case be very 
mild, a medical man should be consulted. 

(cl) Granular Conjunctivitis, or trachoma, is an 
exceedingly chronic and intractable disease. It is 
sometimes called Egyptian ophthalmia, having 
been extremely prevalent in the French army in 
Egypt in 1798. In Europe it is most common 
among the Jews and the Irish, but is often trouble- 
some in industrial schools and similar institutions. 
It is encouraged by overcrowding, bad ventilation, 
and other unfavourable hygienic conditions, and 
is undoubtedly somewhat contagious. It is char- 
acterised by numerous distinct semi-transparent 
elevations on the conjunctiva of the lids, chiefly 
the upper. It often lasts for months or years, and 
is chiefly dangerous on account of the shrinking of 
the conjunctiva produced by it, which leads to 
trichiasis, Ectropion (q.v.), and opacity of the 
cornea. It should always be treated by a skilled 
medical man. 

(c) In Diphtheritic Conjunctivitis there is a ‘false 
membrane’ formed on the conjunctiva, as in Diph- 
theria (q.v.) in other situations. It is happily 
rare in Britain. 

Diseases of the Cornea. — The most common and 
important are inflammations associated with ulcer- 
ation — i.e. destruction of some of the corneal sub- 
stance. This is replaced when healing takes place 
by imperfectly transparent tissue, and results very 
frequently in great impairment of vision (irregular 
Astigmatism, q.v.), even where no obvious mark 
remains. The appearances, symptoms, and appro- 


priate treatment of different forms and stages of 
corneal ulceration are extremely various, and can- 
not profitably be discussed here. Skilled medical 
advice should always be obtained. It must suffice 
to say that the eyes sliould be rested, shaded fiom 
light, and bathed, generally with boracic or cor- 
rosive sublimate lotion. Poulticing or tying up 
the eyes should never be resorted to unless under 
a doctor’s orders, as it is usually still more mis- 
chievous than in conjunctivitis. 

In one form of inflammation of the cornea, called 
interstitial, there is an appearance all over it of 
great haziness or even complete opacity, but with- 
out breach of surface. It occurs usuallyin boyhood 
or girlhood, and though alarming in appearance and. 
tedious, generally results in complete recovery. 
Mr Jonathan Hutchison first pointed out that it 
is usually a manifestation of congenital syphilis. . 

The sclerotic is comparatively seldom affected by 
disease, probably on account of its slight vascularity 
and comparatively low vitality. 

The iris is liable to inflammation {iritis), charac- 
terised by severe deep-seated pain, redness of the 
white of the eye, contracted pupil, and much dim- 
ness of sight. The inflammation, if unchecked, 
produces adhesion between the posterior surface 
of the iris and the anterior capsule of the lens, 
which may permanently interfere with vision, or 
even lead ultimately to complete loss of sight. 
Local treatment at the early stage by Atropia 
(q.v.) dilates the pupil and prevents the formation 
of adhesions. Unless the result of injury, iritis 
usually depends on constitutional causes, especi- 
ally syphilis and rheumatism, and treatment of 
these is of prime importance for its cure. Medi- 
cal aid should he sought at once; for atropia, 
which is most beneficial in iritis, is disastrous in 
glaucoma, a disease which sometimes resembles it 
m many of its symptoms. 

The chief disease of the lens is opacity, or 
Cataract (q.v.); it may also he displaced or dis- 
located, eitlier from an anomaly in its develop- 
ment, or as the result of injury. 

Diseases of the deeper structures of _ the eye 
(choroid, vitreous humour, letina and optic nerve) 
usually require for their recognition the use of the 
Ophthalmoscope (q.v.). Generally speaking, they 
are associated with little or no pain, and attract the 
patient’s attention in consequence of the dimness 
of vision they produce. They are much less amen- 
able to treatment in most cases than affections of 
the more superficial parts. 

Inflammation and atrophy of the choroid occur 
in several forms ; the most distinct are those 
occurring in syphilis, in old age, and in connection 
with high degrees of short-sightedness (progressive 
myopia, see below). 

The vitreous humour rarely if ever becomes 
diseased, except in consequence of changes in the 
ciliary body or choroid. The abnormal condition 
generally manifests itself in more or less opaque 
threads or films, which move with the movements 
of the eye, and appear to the patient as clouds or 
dark lines interfering with vision, much more large 
and distinct than the ‘ muscie volitantes ’ present 
in the normal eye. il 

The retina may be the seat of hemorrhage or / 
of inflammation in many forms of disease. The 
most common and characteristic retinitis is that 
associated with Bright’s disease (q.v.), which is 
almost always of very serious import. Its 
main artery may become blocked by a plug 
carried. into it from the heart or elsewhere ( Embol- 
ism ; see Arteries, Diseases or), an accident 
which causes sudden and usually almost complete 
loss of sight. Not unfrequently, too, the retina 
becomes detached from the choroid, cither as the 
result of disease or injury, and floats in the 
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vitreous chamber in, front of its normal position, a 
condition greatly interfering with sight, and most 
difficult to improve. 

The optic nerve may become inflamed ( optic 
neuritis), most commonly in consequence of an 
inflammation or tumour of the brain or its mem- 
branes. It may degenerate ( optic atrophy) either 
after inflammation or independently of it. In the 
latter case, however, as well as the former, there 
is in the great majority of instances some disease 
of other parts of the nervous system (brain or spinal 
cord ). 

There are two diseases chiefly affecting the 
deeper parts of the eye which it is desirable to 
describe at some length, as their course is often 
insidious, and their results when not recognised 
early, most disastrous, while timely interference is 
often signally successful in preserving the sight. 
These are glaucoma and sympathetic ophthalmia. 

Glaucoma occurs most commonly during or after 
middle life, frequently in persons whose eyes are 
hypermetropic (see below). It may come on with 
such suddenness and intensity that vision is lost in 
a few hours, or its course may extend over years. 
Always, however, if unchecked, it tends to progress 
till sight is destroyed. Both eyes are usually 
affected, but often one long before the other. In 
many cases there are premonitory symptoms, con- 
sisting in temporary attacks of cloudiness of vision, 
during which the patient, when looking at a light 
(e.g. a gas or candle flame), sees it surrounded by 
coloured rings or halos. During this ‘ premonitory 
stage,’ the vision is perfectly normal between the 
attacks ; but they become more frequent and pro- 
longed, till it is permanently impaired. Variability 
of the symptoms is usually a characteristic feature 
in all stages of the disease. Often in the later 
phases, and always in acute and severe cases, 
much pain is experienced in and around the eye 
affected. The pupil, is large and immobile; the 
iris and lens farther forward than normal ; the 
cornea more or less hazy ; and some of the blood- 
vessels of the white of the eye larger and more 
visible than they should be. The most important 
sign of the disease, and the feature on which many 
of its characteristics depend, is increased hardness 
of the eyeball, owing to increase of its contents. 
The exact cause of this increased hardness is not 
fully understood, nor the way in which some of the 
symptoms observed depend upon it; but it varies 
with the symptoms, being always more marked 
when the pain .and dimness are at their worst. 
Chronic insidious cases are often mistaken for 
cataract, though the use of the ophthalmoscope 
readily distinguishes between the two conditions ; 
in the most acute cases, the headache, sickness, 
and general disturbance of the system is sometimes 
so severe that the condition of the eyes is over- 
looked, and the disease is looked upon as a ‘ bilious 
attack ’ till the vision is hopelessly destroyed. 

The disease was regarded as absolutely hopeless 
till Von Graefe, in 1857, proved that the removal 
by operation of a portion of the iris of a glaucoma- 
tous eye might arrest the process. This proceed- 
ing ( iridectomy ), though by no means uniformly 
successful, does good in the majority of cases, and 
has been of enormous benefit. But if too long 
•delayed, it is of no avail for the restoration of 
vision, 

It is of great importance that atropin or bella- 
donna should not be applied to an eye with any 
tendency to glaucoma, as they aggravate the 
disease, and sometimes even produce it. Eserin, 
the active principle of the Calabar bean, has an 
action on the eye antagonistic to atropin, and can 
often keep ' glaucoma in check, though it rarely 
cures it. Pilocarpin, the active principle of Jabor- 
andi, has a similar action. 


Sympathetic Ophthalmia is the name given to a 
form of inflammation, chiefly of the iris and ciliary 
body, occurring in an eye previously healthy in 
consequence of disease or injury of the other. 
Almost, if not quite, invariably the eye first 
affected has had its coats (cornea or sclerotic) 
perforated ; and the process in the second eye may 
begin at any time, from a fortnight to many years 
after this occurrence. It is an extremely' insidi- 
ous disease, sometimes quite painless ; but also 
extremely dangerous, for it often leads to total 
loss of sight. The early symptoms are watering, 
tenderness to light, and dimness of sight, especially 
of near objects. When it begins, there is almost 
invariably irritability and tenderness to touch in 
the eye which is the origin of the disease. It can 
be absolutely prevented by early removal of the 
eye first affected ; but if this be delayed till the 
inflammation has begun in the second eye, it may 
be useless. An eye which has received a perforat- 
ing wound, particularly in the ‘ciliary region’ — 
i.e. just outside the cornea — may therefore at any 
subsequent period become a source of danger to 
the other eye ; and if its vision is destroyed there 
can be no doubt that it should be removed. Even 
if some useful sight is retained, this may some- 
times be desirable ; but at all events, every one 
who has suffered from such an injury to one eye 
should know that the slightest symptoms of irrita- 
tion or failure of sight in the other should at once 
lead him to seek skilled advice. Recent researches 
have rendered it probable that this form of inflam- 
mation is caused by micro-organisms, though this 
is not quite definitely established. 

Errors of refraction are those defects in the 
dioptric media of the eye which, without diminish- 
ing their transparency, interfere with the forma- 
tion of a retinal image in the normal way. 
Astigmatism (q.v.) has already been noticed; 
presbyopia is the failure of accommodation natural 
to age (see above). It remains to describe myopia, 
or short-sightedness, and liypcrmctropia, or long- 
sightedness. In most cases the condition of both 
eyes is alike, or nearly so ; but exceptionally 
there is a considerable difference between them 
( anisometropia ). 

The knowledge of - — . 

this branch of the sub- A /C \ 

ject was first systema- 
tised and placed on a 

satisfactory basis by J 

Donders (1818-89), a. ' ' 

distinguished Dutch 

physician and physio- B / \\ 

logist, professor of 

Physiology at Utrecht, /— (— 1 — 

in his work on Anoma- : \ VX- — — ~V / 

lies of Accommodation NL. 

and Refraction of the N ' ~~— 

Eye (Eng. trans. pub. C ^ 

by Sydenham Society, A 

i8G6). (-{-] . — 

The normal eye in 

the position of rest is A / 

adjusted for parallel „ . 

rays — i.e. for a distant , g. 

nllippl and hv mp-ins A > formal eye: parallel rays 

ooject, anu nj means brought to a focus at retina. 

of the accommodation B, Hypermetropic eye : globe 
can be focused for a shortened; parallel rays not yet 

near object. The short- brought to a focus when they 
• t . i n • reach retina. C, Jtyopic eye: 

sighted e> e at lest IS globe lengthened; parallel rays 

.adjusted for divergent brought to a focus in front of 
rays— Le. for a near retina, 
object ; accommoda- 
tion enables it to focus for a still nearer object, 
but it can make no change enabling it to see 
clearly beyond its ‘far point’ — i.e. that for which 
it is adjusted at rest. The long-sighted eye at 
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rest is adjusted for convergent rays, which do not 
occur in nature ; accommodation enables it to 
focus parallel rays (from distant objects), or diver- 
gent rays (from near objects), but not to see so 
near as a normal eye of the same age. 

These defects generally depend on an abnormality 
in the length of the antero-posterior diameter of the 
eyeball; in short-sighted eyes it is greater, in long- 
sighted less than the normal (see fig. 12). They 
can be corrected by the use of suitable glasses ; in 
short-sighted eyes concave lenses are used, which 
render the rays of light falling upon them more 
divergent ; in long-sighted eyes convex lenses, 
which render the rays less divergent or convergent. 

Loss of accommodation occurs with the progress of 
years in such eyes, just as in normal ones, though 
the effects are somewhat different. The short- 
sighted eye continues to be able to see near at hand 
without spectacles; but, contrary to the popular 
belief, has no other advantage over the normal 
eye as age advances, for vision of distant objects 
does not improve. The long-sighted eye in time 
loses the power of seeing even distant objects with- 
out spectacles ; and the higher the degree of long- 
sightedness the earlier the age at which this occurs. 

An abnormal shape of the eye, on which these 
* errors of refraction ’ usually depend, is frequently 
hereditary, and is incurable ; it usually remains 
stationary after early adult life, but in some cases 
of myopia, where it is associated with disease of the 
choroid, tends to become worse ( progressive or 
malignant myopia). The object of treatment must 
be to counteract, so far as possible, the incon- 
venience resulting ; and this can generally be done 
by the use of spectacles or eyeglasses. No general 
rules can be laid down as to their use, as much 
depends not only on the degree of the abnor- 
mality, but on the age and occupation of the indi- 
vidual. If glasses conduce to comfort and to the 
preservation of the sight.no mere regard for appear- 
ance should prevent their being worn. 

Diseases of the Eyelids.— A stye is practically a 
minute Boil (q.v.) formed in the eyelid, and dis- 
charging at its margin. It should be fomented 
frequently with hot water till it burets. Constitu- 
tional treatment is often desirable, as styes often 
occur, like boils, in groups or series. 

Small rounded swellings ( tarsal cysts ) often form 
under the skin of the lids, owing to obstniction of 
the duct of a Meibomian gland. They are usually 
painless, but require for their cure the evacuation 
of their contents through a puncture on the inner 
surface of the lid. 

A form of Eczema (q.v.) often occurs at the margin 
of the lids, called blepharitis, most commonly in 
delicate children. It can usually be readily cured 
if attended to in time ; but if neglected, as it too 
often is, leads to destruction (blear eyes) or mis- 
direction (trichiasis) of the eyelashes, and much 
subsequent trouble. It is characterised by redness 
and ulceration of the edges of the lids, usually 
masked by crusts adhering to the lashes. Frequent 
removal of these, with the daily application of a 
stimulant ointment (e.g. yellow oxide of mercury, 
8 grains to the ounce of simple ointment), and the 
use of tonics generally effect a cure. Inversion 
(Entropion, q.v. ) and eversion (Ectropion, q.v.) of 
the margins of the lids, and misdirection of the eye- 
jashes (trichiasis), so that they rub'against and 
mitate the cornea, are troublesome affections, 
usually requiring operation for their removal. 

Diseases of the Lachrymal Apparatus . — A ‘watery 
eve’ (epiphora), when no irritating affection of the 
eye itself is present, usually proceeds from stricture 
of the nasal duct, or some other cause, which pre- 
vents the tears from discharging by their natural 
channel into the nose. The condition can be 
remedied in most cases by slitting up the canalic- 


ulus (see fig. 7), and passing graduated probes 
through the duct to restore its patency. If un- 
attended to, it generally leads sooner or later to 
abscess of the lachrymal sac, with much swelling 
and pain. 

Injuries . — In no part of the body is there so often 
great disproportion between the severity of an in- 
jury and the amount of pain and irritation it occa- 
sions. A penetrating wound sometimes causes less 
discomfort than a mere particle of sand beneath the 
eyelid. Any wound or blow affecting the eye, 
therefore, particularly if it interfere at all with the 
sight, should be seen by a doctor as speedily as 
possible. Substances thrown against the eye may 
injure it. Quicklime is rapidly destructive to the 
eye, slaked lime and mortar less so. When one of 
these, or any other alkaline caustic, has got into 
the eye, diluted vinegar should at once bo used to 
neutralise it. If it is oil of vitriol ( sulphuric acid) 
or another acid that has been the cause 'of the 
injury, a weak solution of soda may be used in the 
first place to neutralise the acid. After this, sweet 
oil is the best thing to introduce, until the surgeon 
arrives. In gunpowder explosions near the eye, 
besides the burn, the particles are driven into the 
surface of it, and will cause permanent bluish stains 
over the white of the eye, unless they are carefully 
removed at the time. When chips of glass, stone, 
&c. are driven into the interior of the eye, there is 
little hope of its being saved from destructive in- 
flammation, though fragments of iron and steel are 
sometimes removed by means of a strong electro- 
magnet, with a successful result. In these and all 
other penetrating wounds — i.e, those where the 
cornea or sclerotic is broken through, the possibility 
of subsequent sympathetic ophthalmia in the other 
eye must be borne in mind. When only partially 
sunk into the cornea, as is often the case with 
sparks of cinder or iron, &c., or ‘ fires,’ as they are 
called, the rubbing of the projecting part on the 
eyelid causes great pain, and the surgeon has not 
much difficulty in removing them. Most commonly 
these, or other ‘ foreign bodies,’ as particles of dust, 
sand, seeds, flies, &c., when not speedily washed 
away by the tears, merely get into the space between 
the eyeball and the lids, almost always concealed 
under the upper, as it is the larger, and sweeps the 
eye. They cause great pain, from the sensitiveness 
of the papillary surface of the lid, and of the cornea 
over which they are rubbed by its movements, soon 
excite inflammation, and their presence, as the 
cause, is apt to be overlooked. The lid must be 
turned round to find them. To do this, pull the 
front or edge of the lid forward by the eyelashes, 
held with the finger and thumb, and at.thc same 
time press down the back part of the lid with a 
small pencil or key, directing the patient to look 
downwards. The lid will readily turn round, when 
the body may be seen about its middle, and may 
be removed with the comer of a handkerchief. 
Another plan, which the person himself may try, 
■is to pull forward the upper lid bv the eyelashes, 
and push the lashes of the lower lid up behind it, 
when the foreign body may be brushed out. After 
tlie bodies are removed, a feeling as if they were 
still there may remain for some time. Seo Blind, 
COLOUr.-BLINDNESS. . 

Artificial Eyes are worn for the sake of 
appearance in cases where, as the result of disease 
or injury, an eye lias either been totally lost, or 
rendered unsightly. They are, moreover, distinctly 
advantageous in cases where a gaping socket is 
liable to irritation by dust, cold winds, &c. They 
cannot be used unless the size and prominence of 
the eyeball is at least somewhat diminished. Fc" 
surgeons in Britain recommend them to be worn 
unless the eyeball is either entirely removed 
(enucleation), or has the front part removed 
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(abscission), or all the contents extracted (evis- 
ceration ) ; for the artificial eye is apt to cause 
irritation of the sensitive anterior portion of the 
globe, and may lead to the development of 
sympathetic ophthalmia (see p. 515). Enucleation 
is the most certain means of preventing this ; hut 
the other operations named above allow- of better 
movement, and give a more natural appearance to 
the eye. 

An artificial eye consists of a thin shell, usually 
of enamelled glass, coloured to present as nearly 
as possible the same appearance as the visible part 
of the normal eye. Quite recently Celluloid (q.v.) 
has been used instead of glass, and is said to last 
better, as its surface is not affected by the secre- 
tions; while it has the advantages that it is not 
brittle, and can easily be pared to fit the socket 
accurately. To obtain a satisfactory result, it is 
necessary either to have the eye specially made, or 
to be able to select from a very large stock ; as 
' colour of iris, size of pupil, tinge of sclerotic, as 
well as curvature of surface and form of margin, 
must be adapted to the particular case. They are 
therefore to be got to most advantage in large 
cities, such as London or Paris. 

The eye must not be worn continuously, but 
removed each night and replaced in the morning. 
It is slipped in under the lids, which hold it in 
position. Even when the "lobe has been entirely 
removed, the muscles, by their attachment to the 
tissues remaining in the orbit, usually effect move- 
ments in the same direction, though not of the 
same extent, as those of the normal eye ; and it is 
often difficult for any but a practised observer to 
detect to what the difference between the two is 
due. A single glass eye can rarely be worn more 
than a year without being polished, for the surface 
becomes roughened by the action of the tears, &c., 
and irritates the lids as they rub over it. The 
wearing of a glass eye therefore means an expendi- 
ture of at least one or two pounds a year, and 
is thus out of the power of many poor people to 
whom it would otherwise be 

f gn i an advantage. 

Eyel>riglit ( Euphrasia ), 
"BW ” a genus of Scrophulariaceos. 
" ef'/ . The British species (E. offici- 
nalis ) is a root-parasite com- 
inon in pastures and grassy 
JhVMg uplands, which at the end of 
summer are gemmed abund- 
antly with its bright little 
m dowers. Prom this general 
rsySt-' 1 aspect and spotted corolla 

I ^he I 10 l H fl ar name is derived ; 
1 hence, too, the doctrine of 
-j-r'fJo'Ti l<l signatures ascribed it an 

Ja efficacy in the treatment of 
eye-diseases, which a mild 
S astringency long aided it to 
’ll maintain. It is the Eu- 

\y ) phrasy of Milton. 

(( V Eylail, a town of 3546 
inhabitants, 23 miles S. of 
Common Eyebright Konigsberg by rail. Here 
[Euphrasia, officinalis). Napoleon encountered the 
allies — Russians and Prus- 
sians — under Bennigsen, February S, 1807. Dark- 
ness came on while the contest was still undecided ; 
but as Napoleon had' a considerable force of fresh 
troops close at hand, the allies retired during the 
niglit upon Konigsberg. Their loss is estimated at 
about 20,000; that of the Frencli is set down at 
10,000, but must have been considerably greater. 

he place is called Preussiscli-Eylau, to distin- 
guish it from Deutsch-Eylau, a town of 4574 
inhabitants, S9 miles NE. of Bromberg. 


Eyot (A.S. igotli), a little island in a river, 
especially one overgrown with willows, as in the 
Thames. 

Eyre, Edward John, an Australian explorer 
and colonial governor, the son of a Yorkshire 
clergyman, was born in August 1815. Emigrating 
to Australia at the age of seventeen, he prospered 
as a squatter on the Lower Murray, and was 
appointed a resident magistrate and protector of 
the aborigines. In 1840 lie failed in an attempt 
to explore the region between South and Western 
Australia, though he discovered Lake Torrens. 
The task which lie had set himself, however, he 
accomplished, in spite of enormous difficulties, in 
1841 [Discoveries in Central Australia , 1845). In 
1846 he became lieutenant-governor of New Zealand, 
and in 1852 of St Vincent in the West Indies. In 
1862 he was appointed governor of Jamaica, where 
in 1865 negro disturbances broke out. The out- 
break was suppressed with sharp, stem severity, 
martial law being proclaimed in the disaffected dis- 
trict ; a wealthy mulatto named Gordon, a Baptist 
andmemberof the Jamaica House of Assembly, who 
had taken a leading part in instigating the rising, 
was hurriedly tried by court-martial, and hanged 
two days after, the sentence having been confirmed 
by Eyre. A commission sent to inquire into this 
case found that Gordon had been condemned on 
insufficient evidence, and Eyre was recalled. On 
his return he was prosecuted by a committee of 
whom John Stuart Mill was the most prominent ; 
Thomas Carlyle, Charles Kingsley, and Sir R. 
Murchison promoted the Eyre defence fund. The 
prosecutions could not, however, be sustained ; and 
eventually in 1872 the government refunded to Evre 
the costs of his defence. Since his recall he has 
lived in retirement. 

Eyre, Lake, a salt lake of South Australia, 
lying due N. of Spencer Gulf, at an altitude of 79 
feet, and with an area of 3706 sq. in. Except in 
the season of rains, this lake is generally a mere 
salt marsh. It was discovered in 1840 by Eyre. 

Eyre, Justices in. See Assize. 

Eyria Peninsula, on the south coast of South 
Australia, triangular in shape, its base being 
formed by the Gawler Range, whilst its sides are 
washed on the SE. by Spencer Gulf, and on the 
SW. by the Great Australian Bight. It constitutes 
a rich pastoral country. 

Ezekiel (meaning ‘God will strengthen,’ or 
‘strength of God’), one of the Hebrew prophets, 
was the son of the priest Buzi, and along with 
Jehoiacliin, king of Judah, was carried captive, 
when still a young man, to Mesopotamia, by order 
of Nebuchadnezzar, about 599 B.C. He was a 
member of the Jewish community which settled on 
the banks of the river Chebar, and first appeared 
as a prophet about the year 594, after the remark- 
able vision described in his opening chapters. His 
prophetic career extended over a period of twenty- 
two years. The date of his death is not recorded. 
—The Book of Ezekiel consists of three great parts, 
dating respectively from before, during, and after 
the siege of Jerusalem : the first (chapters i.-xxiv. ), 
composed before the final conquest of Jerusalem 
by Nebuchadnezzar, announces the complete over- 
throw of the kingdom of Judah, on account of its 
increasing unfaithfulness to God, and especially its 
perjury in forming an alliance with Egypt after 
accepting vassalage under Babylon ; the second 
(chapters xxv.-xxxii.) threatens the seven sur- 
rounding nations, which were exulting maliciously 
over the ruin of Judah, with divine punishment ; 
and the third (chapters xxxiii.-xlviii.) prophesies 
the future deliverance of the Hebrew nation, the 
rebuilding of Jerusalem, and the vision of the 
temple and its measurement, a symbol of the 
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restored ' theocracy. This last portion contains 
certain predictions, usually interpreted as directly 
Messianic, the future deliverer being conceived 
under the form of ‘David, the Good Shepherd’ 
(xxxiv. 23; xxxvii. 24), who shall reign gloriously 
over Israel. The book is full of magnificent but 
artificial symbolism, and of allegories difficult to 
understand; whence St Jerome calls it ‘a laby- 
rinth of the mysteries of God,’ and the Jews them- 
selves placed it among ‘ the Treasures ’ — not to be 
read before the age of thirty. Some passages, as 
the first and second chapters, reveal a vivid and 
sublime imagination. The authorship of the book 
has not been seriously assailed, although the Tal- 
mud asserts that it was written by the Great 
Synagogue, of which Ezekiel was not a member ; 
and Zunz dated it about the year 400 B.C. Keil 
and Kuenen make Ezekiel both its author and 
editor; Ewald detects obvious traces of later 
elaboration, and suggests that the collection and 
combination of the various prophecies into a book 
may not have been the prophet's own doing. Graf 
believed Ezekiel also the author of part of Leviticus 
(chaps, xviii.-xxiii., xxv., xxvi.), and has been 
followed by many supporters. ‘ Ezekiel,’ accord- 
ing to Welihausen, ‘ is the connecting link between 
the prophets and the Law. He claims to be a 
prophet, and starts from prophetic ideas ; but they 
are not his own ideas — they are those of his pre- 
decessors, which he turns into dogmas. He is by 
nature a priest, and his peculiar merit is that he 
inclosed the soul of prophecy in the body of a 
community which was not political, but founded 
on the temple and the cultus. . . . Thus arose 
that artificial product, the sacred constitution of 
Judaism. ’ The text of Ezekiel is far from being in a 
perfect condition. It is partly corrupted by glosses, 
lias partly been retouched by later hands, and may 
often be amended by the Septuagint version. A 
splendid example of Hebrew scholarship is the 
Hebrew text reconstructed from the Septuagint by 
Dr Carl Heinrich Cornill (Leip. 1886). See Dulim, 
Die Theologie dcr Prophctcn (1S75); and the com- 
mentaries by Havernick ( 1 843 ), Hitzig ( 1847 ; 2d ed. 
by Smend, 1880), Fairbaim (1851), Kliefoth (1864 
et scq.), Hengstenberg (2 vols. 1867 ct scq.), Keil 
(1868; 2d. ed. 1882), Schroder (1873); and Ewald, 
Die Prophctcn dcs Altcn Bundcs (2d ed. 186S). 

Ezra (‘help,’ Gr. and Lat. form Esdras ), the 
Scribe, the descendant of the high-priest Seraiah 
(who was put to death after the destruction of 
Jerusalem by Nebuchadnezzar), first becomes 
known to us. as living with the Jewish exiles in 
Babylon during the reign of Artaxerxes Longi- 
manus. With this.king lie stood so high in favour 
that he was commissioned to lead a band of his 
fellow-countrymen from Babylon to Jerusalem (458 
n.c.), there to reorganise the Jews, the descendants 
of those who returned in the reign of Cyrus, and 
to. teach them the Law. By the same decree the 
priests, Levites, and temple servants generally were 
exempted from all taxation. Ezra’s first care, after 
his arrival at Jerusalem, with the Law of God in 
bis hand (vii. 14), was to annul the marriages that 
the Jews had contracted with the women of the 
surrounding nations. After this nothing more is 
heard of him for thirteen years. In 445 Nehemiah 


came to Judtea as Persian governor. He quickly 
delivered the struggling community from external 
pressure, and set all things in order for the work of 
Ezra. At a great public meeting convened by 
Nehemiah (Neh. viii.-x.) the Law was solemnly 
read in the ears of the people; and this was 
followed by a second renunciation of their foreign 
wives on the part of those who in the interval 
had lapsed into their old habits, by the institution 
of the feast of tabernacles — which had not been 
observed according to the Law since the days of 
Joshua (Neh. viii. 17) — by a solemn pledge to keep 
Sabbaths and holy days and to duly observe the 
Sabbatical year, and by the promulgation of ordin- 
ances whereby the expenses connected with the 
temple and its services might be defrayed. It was 
a solemn national covenant subscribed by the secu- 
lar and spiritual leaders, eighty-five in number, and 
the rest of the people ‘clave unto their brethren, 
their nobles, and entered into a curse, and into an 
oath, to walk in God’s Law.’ After this we read 
no more of Ezra the scribe. 

It was probably during the interval between his 
first and his second appearance that Ezra arranged 
in one collection the books of the Mosaic law (the 
Pentateuch) as we have it now. The book which 
bears his name was anciently and justly regarded 
as forming one book with Nehemiali ; and in their 
present shape Ezra and Nehemiah are simply the 
continuation of Chronicles (q. v. ). The Book of Ezra 
consists of two portions. Chapters i.-vi. inclusive 
narrate the story of the first band of exiles who re- 
turned to Jerusalem in the reign of Cyrus about, the 
year 53S; the remainder (chapters vii.-x. inclusive) 
relates the events attendant upon Ezra’s leadership 
of the second band of returning Jewish exiles. Not 
all of this book is written in Hebrew : iv. 8 to vi. IS 
are written in Aramaic, the lingua franca of the 
Semitic world at that epoch of history. The work 
of Ezra began the transition from the religion of 
the living Word to the written letter. His services 
in fixing the text of the Law led in later times to 
the legend that he had restored from direct inspira- 
tion not only the Pentateuch (supposed to have 
been burned in the destruction of Jerusalem), but 
all the rest of the Old Testament, and other holy 
books besides ; and they also formed the foundation 
of the equally fabulous legend of the ‘Great 
Synagogue.’ lie had humbly distinguished himself 
from the prophets (ix. 11 ), and though the greatest 
man in the later spiritual history of Israel, he was 
no prophet in the true sense, but a priest and 
scribe, whose whole heart was set on the sacred 
ordinances, as set down in the ‘book of Moses 
written by God’s servants the prophets. Yet m 
later times he was even identified with the prophet 
Malachi (Targum to Mai. i. 1), and Mohammed, in 
the 9th Surd of the Koran, speaks of Jews of his 
time who in opposition to the Christians held Ezra 
to be the Son of God. See Bible, Esdbas, and 
the commentaries by Bertheau (1862), Keil (1870 ; 
Eng. trans. 1873), F. W. Schultz (1S76), and 
Neteler (1877), and the introductions by Boscnz- 
weig (1876) and Sayce (2d ed. 1S87) ; also Robert- 
son Smith, 'The Old Testament in the Jewish 
Church ( 1SS1 ), and Wellhausen, Prolegomena to the 
History of Israel (Eng. trans. 1885). 
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is the sixth letter in the English 
and Latin alphabets. The ori- 
ginal symbol in the Egyptian 
hieroglyphs was the picture of 
a cerastes or horned asp ; the 
horns being represented by the 
two horizontal bars in our F, 
and the body by the vertical 
stroke (see Alphabet). When 
the Egyptian sign was adopted by the Phoenicians 
it received the name of Van, from the resem- 
blance to a nail or peg. From the Phoenicians 
it passed into the early Greek alphabet as a semi- 
vowel, but at some time previous to the oldest 
extant Greek inscriptions it was differentiated 
into two characters, one of which, F, had the 
sound of w, and the other, Y, with the name 
upsilon, became a vowel. As early as the 7th 
century B.C. the character F became obsolete 
as a letter in the Eastern Greek alphabet, being 
retained only as the numeral for six (see Dl- 
GAMMA). It must, however, as Bentley proved, 
•have been in use when the earlier portions of the 
Homeric poems were written. In the Western 
alphabet, which was used chiefly in the Pelo- 
ponnesus, F was retained as a letter till the 5th 
century B.C. From the Chalcidian alphabet it 
was transmitted to Italy, retaining its position as 
the sixth letter, but acquiring in Latin the sound 
of f instead of v or w. 

This sound / is called a labio-'dental fricative, 
and is formed by bringing the lower lip into con- 
tact with the upper teeth. Hence it is one of the 
easiest of the consonants to pronounce, and may, 
take the place, under certain circumstances, of any 
of the mutes. Thus, a primitive bh, gh, and dh, 
which respectively become b, g, d in English, may 
be represented by f in Latin. For instance, the 
Sanskrit bhar corresponds to the English bear and 
the Latin fero ; while the Sanskrit bliratar is the 
English brother and the Latin frater. The San- 
skrit dliuma corresponds to the Greek thumos and 
the Latin fumus ; the Sanskrit dvara to the Greek 
thura, the Latin fores , and the English door; the 
Greek thcr to the Latin fera and the English deer. 
The Greek cholc is the English gall and the Latin 
fcl. Other correspondences are exhibited in the 
Latin fremo, which answers to the Greek bremo; 
and in frango, where the f answers to the aspirate 
in the Greek rhegnumi. An f easily lapses into h, 
as is seen in the Italic equivalences faba and haba, 
fircus and hirers. So the Spanish hembra represents 
the Latin femina. An English /usually represents 
a primitive p, as is seen by comparing father with 
pater, fsh with niseis , or foot with pcs. In four 
and five the English f corresponds to a guttural in 
the Latin guatiior and quinque. The words 
enough, cough, and laugh, in which q h is pro- 
nounced as /, exemplify the tendency of gutturals 
to lapse into the easier sound. The Russians 
regularly change the difficult sound of th into f the 
name Theodore, for instance, becoming Feodor. In 
like manner children sometimes say free and fum 
for three and thumb. 

An Anglo-Saxon f is sometimes lost in modern 
English. Thus, klaford, hafoc, wif-man, and hus- 


wife have become lord, hawk, woman, and hussi/. 
Or f may become v, as in vixen, which is merely 
the feminine of fox. 

The Greek letter <p was not equivalent in sound 
to the Latin f, but was rather a p followed by an 
aspiration, as in our word up-hill. Thus, though a 
primitive bh becomes <p in Greek and / in Latin, 
the Romans, when transliterating Greek names, 
were careful to represent <f> by ph and not by f 
and this distinction is very properly followed in 
English when we write Philip and phonetic, instead 
of Filip or fonetic. From erroneous analogy, ph is 
sometimes used in words not derived from the 
Greek, as in the case of Adolphus, which represents 
the Teutonic Adolf and is correctly written Adolf e 
by the French. 

F, in Music, is the fourth note of the natural 
diatonic scale of C. See Music, Scale, Key. 

Faaill, or Faham ( Angrcccum fragrans ), an 
orchid, native of Madagascar, &c., prized for the 
fragrance of its leaves, which is owing to the 
presence of Coumarin (q.v.), and resembles that of 
the Tonka Bean and of Vernal Grass. In Mauritius 
an infusion of faam leaves is in great repute as a 
cure for pulmonary consumption and as a stomachic. 
It lias also been imported into France as Isle of 
Bourbon Tea (folia faham), and used in infusion 
and as a source of perfume. 

Fabacere. See Leguminosze. 

Faber, Cecilia. See Caballero, Fernan. 

Faber, Frederick William, hymn-writer, 
was born at the Yorkshire vicarage of Calverley, 
2Sth June 1814, passed from Shrewsbury School to 
Harrow, and thence to Balliol College, Oxford, and 
in 1834 was elected a scholar of University College. 
He carried off the ‘ Newdigate ’ in 1836 with his 
poem, ‘ The Knights of St John,’ graduated with a 
second class the same year, and was elected to a 
fellowship in University College the year after. 
Already he had come under the potent spell of 
Newman, and in November 1845, after three years’ 
tenure of the rectory of Elton in Huntingdonshire, 
he followed his master into the fold of Rome. He 
next founded a community of converts at Birming- 
ham as Brothers of the Will of God, but called 
commonly Wilfridians, as he himself was Brother 
Wilfrid, from his Life of St Wilfrid, published in 
1844. Together with his companions he joined in 
1S48 the Oratory of St Philip Neri, and next year 
a blanch under his care was established in London, 
which was finally located at Brompton in 1854. 
He was created D.D. by Pius IX. in 1854, and 
died at the Brompton Oratory, 26th September 
1863. Faber wrote many theological works, 
stamped by profound learning and lightened by 
unusual grace of style. But his lasting fame will 
rest upon his hymns, which have wanned the piety 
of thousands of English-speaking Christians beyond 
their writer’s own communion. 1 The Pilgrims of 
the Night,’ and ‘The Land beyond the Sea,’ have 
been among the most popular hymns of the 19th 
century. A complete collection, containing 150 
hymns', was published in 1S62. See the Lives by 
j' E. Bowden ( 1S69 ), and his brother, F. A. Faber 
(1S69). 
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Faber, George Stanley, Anglican divine, 
•was the eldest son of the Rev. Thomas Faber, 
and -was horn at Calverley vicarage, near Brad- 
ford, 25 tli October 1773. He entered University 
College, Oxford, in 1789, and four years later was 
elected Fellow and Tutor of Lincoln College. As 
Bampton Lecturer for 1801, he delivered the lectures 
subsequently published under the title of Horcc 
Momicte (1801). In 1S05 he became vicar of 
Stockton-on-Tees, and, after several changes, 
received in 1832 the mastership of Sherbum Hos- 
pital, near Durham. He died at Sherburn on 27th 
January 1S54. Of Faber’s numerous theological 
works, those upon prophecy have enjoyed the 
greatest popularity. All his writings are marked 
by 'strong masculine sense, extensive classical 
erudition, and a love of hypothesis. 1 

Faber, John (1684-1756). See Engraving, 
p. 381. 

FabillS, the name of one of the oldest and most 
illustrious patrician families of Rome. Three 
brothers of this name successively held the office 
of consul daring the seven years 4S5-47& B.C. In 
481 the Fabii were decoyed into an ambuscade 
near Rome by the A T eientes, with whom they had 
been at war, and, with the exception of one mem- 
ber (through whom the race was perpetuated), the 
entire gens, consisting of 306 men, was put to 
the sword. The most eminent of the gens were 
Quintus Fabius Rullianus and Quintus 
Fabius Maximus Verrucosus. The former was 
the most eminent of the Roman generals in the 
second Samnite war, and was dictator (315), censor 
(304), and six times consul. The latter, who was 
five times consul and twice censor, was elected 
dictator (221) immediately after the defeat of the 
Romans at Trasi menus. The peculiar line of 
tactics which he observed in the second Punic war 
obtained for him the surname of Cunctator ( ‘ De- 
layer’). Hanging on the heights like a thunder- 
cloud, to which Hannibal himself compared him, 
and avoiding a direct engagement, he tantalised 
the enemy by the favourite devices of guerilla war- 
fare ; lie harassed them by marches and counter- 
marches, and cut off their stragglers and foragers ; 
and at the same time his delay allowed Rome to 
assemble her forces in greater strength. But this 
‘Fabian policy’ was neither appreciated in the 
camp nor at home ; and shortly afterwards, 'Marcus 
Minucius Rufus, Master of the Horse, was raised 
to an equal share in the dictatorship. During his 
fifth consulship Fabius recovered Tarentutn (209 
B.C.), which had long been one of Hannibal’s 
impoitant strongholds. He died in 203 B.C. — 
Cunctator Fabius, sumamed Pictor, executed 
in 302 upon the walls of the temple of Salus the 
earliest Roman painting of which we have any 
record. His grandson, QUINTUS FABIUS PlCTOR, 
was the fa's t writer of a Roman history in prose. 

Fable, as defined by Dr Johnson in his Life of 
Gay, is, ‘ in its genuine state, a narrative in which 
beings irrational, and sometimes inanimate — arborcs 
tognuntur, non tantinn fcrcc — are, for the purpose 
of moral instruction, feigned to act and speak with 
human interests and passions.’ It is thus almost 
synonymous with the apologue, and closely allied 
to the allegory and the parable, but it need not be 
at all probable in its incidents, its essential motive 
being merely a moral or didactic end effected by any 
means, while its composition is due to more or le c s 
conscious literary art. In earlier times the name 
was frequently used as synonymous with myth, but 
this sense was dropped when a deeper insight into 
the mental condition of primitive man had revealed 
how small a factor conscious fiction was in the 
making of so composite a product as the mytho- 
logy of a people. Jt is usual again to differentiate 


the parable from the fable as especially’ conveying 
spiritual truths, and not transgressing possibility 
and the actual order of nature ; but, leaving out of 
sight the special examples in the New Testament, 
it is impossible to make so sharp a distinction 
between moral and religious truths. In the eailier 
stages of the history’ of every people the human 
intellect has employed itself in rudimentary meta- 
physical speculations, and hence a host of myths 
have arisen everywhere of themselves to account 
for natural phenomena, the origin of man, and the 
like, which in many’ cases have been preserved. 
These myths are of course quite innocent of moral, 
and, indeed, in the hopeless confusion of a com- 
posite mythology, are usually strangely inconsistent 
with considerations of morality’, being sui rivals of 
an irrational state of mind to which they seemed 
natural enough. Side by side with this process 
in the mind of many peoples, a rudimentary- liter- 
ary faculty early began to exercise itself, giving rise 
to real fables. ' One large class, indeed the most 
important, whether from the point of view of quality 
or of quantity, takes the form of fables about 
beasts, with whom primitive man has no difficulty 
in feeling a sense of affinity’. These again develop 
pith progressive culture and a growing moral sense 
into the didactic apologue, and thus reach the 
class of fables proper, as being essentially due to 
conscious literary’ art. These, unlike the myths 
that have grown spontaneously as an attempt to 
find concrete expression for those ideas and impres- 
sions about the relations between man and the 
physical world that lie at the basis of religion, lend 
themselves early to transmission, and have actually, 
as we shall see, travelled round the world. The 
folklore of even the rudest people contains many 
complex elements, but it is only as culture begins 
to advance that we find the beginningof the literary 
fable proper, although it remains true that a large 
number of the folk-tales are more or less perfect 
fables. While this is tine, it is no less so that it is 
merely in half-civilised communities that the fable 
attains its greatest perfection. We find the moral 
apologues so dear to the oriental mind ranging in 
a thousand forms, from the scriptural example of 
Jotham to the elaborate and involved examples 
in the Arabian Nights. 

The old French Fabliaux have little in common 
with fables bey’ond a name of similar origin, being 
short tales in verse, essentially’ satirical, or rather 
representing human things under the light of a 
ludicrous or only’ lialf-serious mockery. Of the 
genuine fables of medieval times the greater number 
were associated with the name of /Esop, whom it 
is usual for classical scliolais to place in tho 6th 
century b.c. Certainly’ his name occurs frequently 
in classical literature as that of a fabulist, but the 
so-called Hisopic fables that have come down to us 
are far from being Greek in character, to any great 
extent at least. The collection formed by Planudes 
of Constantinople in the first half of the 14th 
century has much in common with the metrical 
Greek fables of Babrius, who lived most likely in the 
1st century b.c., and again with the Latin fables of 
Phredrus, a freedman of Augustus, because the 
ultimate source of many fables of these and other 
fabulists was the same— the Buddhist birth-stories 
and other Indian talcs, which had long before been 
gradually finding their way westwards through 
Arab or still more obscure channels. Many of our 
Greek fables are substantially identical with the 
Buddhist Jntakas, and can be explained on no 
theory- but that of simple transmission, often within 
even historical times. This much at least is certain, 
that a considerable part of the TEsopic fable leached 
the Greeks from ttie East, however obscure our 
knowledge of the methods of transmission may yet 
be. The medieval examples of the fable follow 



FABLE 


FABLIAUX 


521 


closely tlie two Latin versions (1) of Avianus, 
comprising fables in distichs, rendered at a later 
period into prose, and almost all borrowed from the 
immediate Greek originals bearing the name of 
riEsop; and (2) to a still greater extent a prose 
version of the fables of Phcedrus, represented 
in the prologue as a translation into Latin of 
the Greek fables of rEsop by a certain Emperor 
Romulus for his son Tiberinus. The Latin Romulus 
was enlarged about the 11th century by a number 
of fables of quite a different character, bearing in 
the highest degree the stamp of the middle ages, 
and often of Christianity ( as in that of the wolf 
who learns to read), coming in great part from 
India, by way of Byzantium, most frequently badly 
told, usually very obscure, but often original, well 
invented, and of a very popular character, as in 
that of the cat that has put on a stole in order to 
baptise a rat which wishes to remain a Pagan. 
The collection as thus increased originated with- 
out doubt in England, and at an early date was 
rendered in English, and associated without reason 
with the name of Alfred. It was from this lost 
English version that it was translated, in the reign 
of Hemy II., by Marie de France, into elegant but 
somewhat dry French verses. She gave her work the 
name of Isopet , the title of all medieval collections 
of fables, itself really a mere familiar diminutive 
of the name of jEsod, to whom all apologues were 
always attributed. About the same tune an author 
whose name is unknown rendered into Latin dis- 
tichs the first three books of Romulus, comprising 
fifty-eight fables, to which he added two stories, 
one from an unknown source, the other borrowed 
from the Disciplina Clericalis of Petrus Alplionsus, 
a converted Jew, whose work— a book of moral in- 
struction, filled with stories of Arab (and ultimately 
Indian ) origin— must have been put together about 
the close of the 12th century. According to custom, 
this collection of fables was connected with the 
name of riisop ; its pretentious style brought it 
great success, and we have extant two verse trans- 
lations of the 13th and 14tli centuries, the Isopet dc 
Lyons and the Isopct II. dc Paris— the last called 
also the Isopct- Avionnct, because the translation of 
iEsop therein follows that of Avianus. Another 
redaction, by Alexander Neclcam (12th century), 
in Latin distichs, was twice translated into verse in 
the Isopct dc Chartres and th & Isopct I. de Paris. 
Of these translations the most interesting, because 
the freest, is the Isopct de Lyons ; all alike abound 
in misconstructions, to which the obscure language 
of their models lent itself too easily, and from which 
the rhymers extricate themselves as best they can. 

Besides these special collections of fables, the best 
and most original examples, whether in French or 
Latin, are often to be found in the works of the 
moralists, the preachers, and even the historians, as, 
for example, in the Rtcits du M6ncstrel dc Reims 
(1260), a collection of semi-popular and current 
hearsay traditions, having for its point of departure 
the first Crusade, and loosely connected with the 
Holy Land, France, England, and Flanders. From 
the 12th century there were often inserted in 
sermons Exempla, or short tales, sometimes edify- 
ing in themselves, sometimes having the character 
of parables or even merry stories, from which the 
preacher at the end extorted a moral. These were 
stories merely Christianised for the ends of edifica- 
tion, and were very frequently nothing more or less 
than time-honoured fables. The collection in French 
by the English Franciscan Nicole Bozon (13th 
century) is particularly rich in such fables told in a 
lively and popular manner. Side by side with these 
fables transmitted by the clergy there circulated 
among the people many beast-fables, which, like 
the primitive examples of African and other savage 
peoples, are destitute of any moral aim, but unlike 


these are due to conscious literary art in depending 
mainly upon a sympathetic and humorous observa- 
tion of certain animals, whose adventures conform 
to their supposed character and their known habits. 
A great many of these stories have for their theme 
the struggles between the wolf, the stronger, and 
the fox, the more cunning, which ends always in 
the former being worsted. The great innovation 
which developed out of these a kind of beast-epic 
was the individualising of the heroes and giving to 
them proper names ; the figures with -which we are 
concerned are no longer a wolf and a fox, but Isen- 
grim and Raganhard, with their wives Richild and 
Hersind (later Isengrin, Renard, Richeut, Hersent). 
Around these principal personages the action centres, 
and beside them we find a crowd of secondary 
actors : Noble the lion, Grimbert the badger, Belin 
the ram, Chanteclair the cock, Couard the hare, 
Tibert the cat, and Bernard the ass, who throughout 
preserve their characters and play consistent parts. 
This ingenious and artistic transformation may 
have originated in the north of France about the 
11th century, but quickly spread over western 
Europe in Latin, German, and Flemish versions, 
and, both from the intrinsic interest of the theme, 
and its adaptability to satirical purposes, as well as 
its admirable artistic treatment, exercised a power- 
ful influence over the popular imagination from the 
dark ages to the age of Goethe. 

The pure fable of medieval times followed closely 
its venerable originals, as we find them still in our 
Panchatantra, Ritopadcsa, and Kalilah via Dimnah; 
but our modern examples have little beyond what 
is external in common with these, for the fable 
has long ceased to be a natural form for literary 
expression in prose or verse. The fables of Prior, 
Moore, and Gay are lively and often graceful 
poems, but they have usurped a name to which 
they really possess no claim. Nor are Dry den’s 
so-called Rabies fables at all, however effective as 
poems they may be. Quite different is the case 
of the great master of fabulists, the inimitable La 
Fontaine, who possessed one merit rarer even than 
his exquisite blending of humour and pathos and 
his matchless perfection of form, in that ‘ infantine 
familiar clasp of things divine’ in which lies hid 
the real essence of the fable. No successor has 
discovered the secret of that exquisite naivete on 
which depends his charm, although the imitators 
of this new form in literature have been countless 
in number. Gellert’s German fables (1746) were 
among the most popular of these, and first attracted 
the great Lessing into imitation. The latter pub- 
lished his famous Fabcln in 1759, together with a 
striking essay on the history and meaning of the 
fable in literature, the conclusions of which were 
mostly much more subtle than always sound. Of 
more recent fables the best are a few examples 
among the exquisite fairy-tales of Hans Christian 
Andersen and the prose examples of the Russian 
Ilrilof : everywhere else the making of fables would 
appear to be an art that is lost without hope of 
recovery. 

See the articles zEsor, Beast-fables, Bjdfai, Fabliaux, 
Folklore, Mythology, and Reynard ; also Max 31 idler’s 
essay ‘On the Sligration of Fables,’ in vol. iv. (I860) of 
Chips from, a German Workshop ; W. G. Rutherford’s 
dissertation on ‘ The History of Greek Fable,’ in his edition 
of Balrius (1883), which is good so far as it goes; but 
especially O. Keller’s ‘ TJntersuclmngen fiber die Gescliichtc 
der Griecliisclien Fabel,’ in tlie Jahrbiichcr fiir classische 
Philologie (1861-67); Leopold Hervieux, Zcs Fahxdistcs 
Latins depuis le Siiclc d' Auguste jusqu' a la fin du Moycn 
Aye (2 vols. 18S4); and the admirable chapter by Gaston 
Paris, in La Littcraturc Fram;aisc an Moycn Aye (1888). 

Fabliaux, a group of over a hundred composi- 
tions peculiar to tlie literature of France, consisting 
of metrical tales, usually satirical in quality, written 
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in octosyllabic couplets, the epoch of the production 
of which covers about a century and a lialf. The 
oldest preserved appeal's to be Richeut (about 1156) ; 
the greater number belong to the end of the 12th 
and the commencement of the 13th century ; the 
most modern are those of Jean de Condd and of 
Watriquet, at the beginning of the 14th century. 
Society and literature then underwent a consider- 
able change, and henceforward fabliaux proper 
disappear, being represented during the 15th- 
century on one side by the prose tale, on the other 
by the farce, whence sprung in the fullness of time 
the modern novel and the comedy. Many of the 
French rhymed stories of the 12th and 13th 
centuries reappear later in the literature, of other 
peoples, chiefly in Italy and England. It is certain 
that Boccaccio and Chaucer, for example, have 
sometimes imitated the French fabliaux, but this 
need not have been necessarily the case, as these 
stories circulated freely oral!}' over all Europe, not 
to speak of their admission into sermons ana books 
of edification, 

Undoubtedly most of the stories were of oriental 
and especially Indian origin, many bearing dis- 
tinctly the imprint of Buddhism, which has ever 
favoured the method of teaching by parable. 
These stories reached Europe by two main 
channels : from Byzantium, which received them 
from Syria or from Persia, whence they had been 
earned direct from India ; and secondly, from the 
Arabs. The Arab importation took place at two 
widely different points : in Spain, largely by the 
mediation of the Jews ; and in Syria, at the time of 
the Crusades. In Spain the transmission was 
mainly literary (through such media as the Dis- 
cipline! Clcricalis ) ; in the East, on the contrary, 
the Crusaders, who lived in intimate contact with 
the Mussulman population, received many stories 
orally. Some of these being of Buddhistic origin 
were already moral and ascetic in character, and 
therefore easily Christianised ; others, under cover 
of the final moral, related adventures that were 
dubious enough, but which were remembered while 
the tedious and not always relevant moral was 
forgotten ; while others again were retained and 
transmitted simply for their wit. The fabliaux 
were, however, without exception, strangers to those 
great collections transmitted entire from one lan- 
guage to another; they spring from oral transmis- 
sion and not from books. A few even are due to 
the native invention of their authors. 

Their most general characteristic is their humor- 
ous and comic quality, too often involved in 
obscenity, and not infrequently falling into the 
most vapid platitude. Many of them arc satirical, 
girding especially at certain classes, as villeins 
and clerics, who are made the heroes of amorous 
adventures, now happy, now unhappy. A few 
are concerned with religion, and these" are incon- 
gruous and irreverent enough. The fabliaux were 
not written for women, no doubt being usually 
recited by the jongleurs when the women hail 
left the room ; hence women are usually pre- 
sented in the most unfavourable colours, whether 
as abandoned in character, or merely as peevish and 
jealous. They abound in gross sallies, the aim of 
which was but a moment’s laugh ; yet many are 
sweet little stories, very well told, and usually 
very moral or very- sentimental. All have the 
great merit of painting the real life of their time; 
not at all of set purpose, but without effort they 
enable us to penetrate into the hearths of nobles, 
clergy, citizens, or peasants, and they speak to us 
in the familiar tongue of diverso classes of society 
in France about seven centuries ago. Their 
authors are seldom known. One or two names 
are Huon lc Roi, author of Vair Palcfroi ; Jean 
Bedel, author of Burnt ct Hairnet; Gautier le 


Long; Jacques de Baisieu ; Henri d’Andeli ; Ruste- 
beuf ; Garin ; Jean le Galois d’Aubepierre, author 
of La Bourse picinc de sens; and Jean de Condi. 

All the fabliaux are printed by A. de Uontaiglon and 
G. Itaynaud in their great Iteeucil general ct compht des 
Fabliaux des XIII'' ct XIV ' 1 Slides (Paris, 6 vols. 1872— 
88). See also Gaston Paris, Lcs Contes orientaux dans la 
In Herat are Fran false du Moyen Age (Paris, 1ST7), and 
pp. 110-116 of La Litteraturc Franraise au Moyen Age 
(Paris, 1888); also Landau, Die Quellcn des Dckamcron 
(2d ed. Stutt. 1884). 

Fabrctti, Raffaele, Italian antiquary and 
archaeologist, was born at Urbino in 1618. Although 
he devoted himself to law, he was also attracted 
at an early period to antiquarian studies by the 
classical remains of Rome. Under Pope Alexander 
VII. he became papal treasurer, and subsequently 
was appointed chancellor to the papal embassy at 
Madrid. After a residence of thirteen years in 
Spain he accompanied the legate Bonelli to Rome, 
wnere shortly afterwards he became keeper of the 
papal archives of the castle of St Angelo. His 
principal works, De Aquis ct Aqucaductibus Vctcris 
Roma (4 vols. 1680, reprinted with notes and 
additions in 1688), Syntagma de Cohtmnd Trajani 
(Rome, 16S3), works on the aqueducts of Rome 
and the column of Trajan, preceded his Inscrip- 
tionum Antiquarnni Explicatio (1699). His collec- 
tion of inscriptions, &c. is deposited in the ducal 
palace of Urbino. Fabretti died at Rome in 1700. 

Fabriano, a city of Italy, at the eastern base 
of the Apennines, 44 miles by rail SW. of Ancona. 
It has a cathedral and the Rossenti museum, but 
is chiefly noteworthy for its paper and parchment 
manufactories, established in 1564. The churches 
and private houses contain many specimens of the 
Fabriano school of painting. Pop. 5593. 

Fabriano, Gentile da, an Italian painter, 
was born at Fabriano about 1348. His first teacher 
in art was, according to one account, Allegretto 
de Nuzio, according to another, Fra Angelico. 
His earliest work was perhaps the decoration of a 
chapel for Pandolfo Malatesta at Brescia. In 1423 
he painted one of his best extant pictures, an 
‘Adoration of the Kings,’ for the church of the 
Holy Trinity in Florence. To the same period 
belongs a Madonna with Saints (now in the Berlin 
Museum). A picture of the naval engagement 
between the fleet of Venice .and that of the 
Emperor Barbarossa, which Fabriano painted for 
the Venetian senate, so pleased them that they 
conferred on him the dignity of a patrician and 
a pension of a ducat per diem for life! This 

S icture perished in the fire which destroyed the 
ucal palace in 1574. Fabriano next worked at 
Orvieto, but was called thence by Pope Martin V., 
who employed him in adorning the church of St 
John Lateral! with frescoes from the life of John > 
the Baptist. He died at Rome about the year 
1428. Fabriano's pictures indicate a cheerful mid 
joyous nature. He had a childlike love of splen- 
dour and rich ornamentation, but his colouring is 
never extravagant or meretricious. Sec an article 
by W. F. Stillman in the Century for July 18S9. 

Fabricins, or Faiiiuzio, Girolamo, commonly 
called of Acquapendente, from the place of his 
birth, near Orvieto, a celebrated anatomist and 
surgeon, was born in 1537. He was the son of 
humble parents, who notwithstanding their poverty 
sent him to the university of Padua, where ho 
studied anatomy and surgery tinder Fallopius. On 
the death of the latter in 1562 Fnbricius was 
appointed to the vacant professorship, a post which 
lie continued to hold for nearly half a century. 
Harvey, the discoverer of the circulation of the 
blood, was one of his pupils. Fnbricius died at 
Padua, 21st May 1619. He was a laborious 
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investigator of nature, studying the structures of 
animals by the comparative method. In this way 
lie treated the eye, the larynx, the ear, the intes- 
tinal canal, the development of the foetus, and many 
other subjects. His chief contribution to anatomy 
was, however, the discovery of the valves of the 
veins in 1574. His Opera Chirurgica (1617 1 ), which 
embraced every complaint curable by manual opera- 
tion, passed through seventeen editions. Albinus 
published a complete edition of his anatomical 
and physiological works ( Leyden, 1738 ). 

Fabricins, Johannes Christian, one of the 
founders of scientific entomology, was bom at Ton- 
dern, in Sleswick, January 7, 1745, and died at 
Kiel, 3d March 1808. After studying at various 
universities he went to Upsala to work under 
Linmcus, whose ideas and methods he made his 
own. In 1775 he was appointed to the chair of 
Natural History at Kiel, and from that time he 
devoted himself to the development of his system 
of classification of insects, based upon. the structure 
of the mouth. His views are expounded in his 
Syslema Entomologies (1775), Genera Inscctorum 
(1776), Philosophia Ehtomplogica (1778), Mantissa 
Inscctorum (1787), and Entomologia Systematica 
(1792). A complete list of his entomological writ- 
ings is given in Hagen’s Bibliotheca Entomologies, 
and an account of his life in Trans. Entomol. Soc., 
vol. iv. (London, 1S45). 

Fabroni, Angelo, biographical writer, was 
bom at Marradi, in Tuscany, 25tli September 
1732, educated! at Faenza and Rome, and in 1773 
appointed tutor to the sons of Leopold, Grand- 
duke of Tuscany. He died 22d September 1803. 

• His Vitae Italoruvi Doctrina Excellentium (20 vols. 
1778-1805) contains quite a treasure of informa- 
tion ; while his Laurentii Meclicci Vita (2 vols. 
1784) and Vita Magni Cosmi Mcdicei (2 vols. 17S8- 
89 ) were reckoned model biographies. 

Fabulous Animals. See Bestiary, Grif- 
fin, Unicorn, &c. 

Fabyan, Robert, an English chronicler under 
Henry VII. , was descended from an Essex family, 
and followed his father’s trade as a clothier in 
"London, where he was sheriff in 1493, and seems 
to have died in 1513. Three years later was 
printed by Pynson the first edition of his history. 
The New Chronicles of England and France. It 
begins with the arrival of Brutus, and comes down 
to the battle of Boswortli, reaching in its second 
edition (1533) the death of Henry VII. From the 
accession of Richard I. it takes the form of a London 
chronicle, and indeed the whole work has little 
value save for some points in the history of the 
city. The best edition is that by Ellis ( 1811 ). 

Facade (Fr.), the exterior front or face of a 
building. This term, although frequently restricted 
to classic architecture, may be applied to the front 
elevation of, a building in any style. It is, how- 
ever, generally used with reference to buildings of 
some magnitude and pretensions ; thus, we speak 
of the front of a house, and the facade of a palace. 
The back elevation of an important building is 
called the rear facade, and a side elevation the 
lateral facade. The sides of a court or cortile are 
also called facades, and are distinguished as north, 
south, &c. facades. 

Facciolati,' Jacopo, lexicographer, was horn 
in 1CS2 at Torreglia, near Padua, and educated in 
the religious seminary at Padua, where he subse- 
quently Became professor of Theology and rector, 
lie Held at the same time the chair of Logic in the 
university. Facciolati directed his attention 
chiefly to the revival of the study of ancient litera- 
ture, and brought out (1715-19) a new edition of 
the Lexicon Undccim Lmguannn or the Calcjiinc 


Lexicon. In this work he was assisted by his 
pupil and brother-professor, Egidio Forcellini 
(1688-1768), to whom is mainly owing the con- 
ception of a totally new Latin dictionary. This 
Facciolati continued till his death on 27th August 
1769, and it finally appeared in 1771 (new ed. by 
De Vit, Prato, 1858-87 ; Eng. ed. 2 vols. 1S26). 
Facciolati’s Latin epistles and orations are remark- 
able for the Ciceronian purity and elegance of their 
style, and his remarks on Cicero’s writings for their 
solidity, clearness, and taste. See Lives by Ferrari 
(1799) and Gennari (1818). 

Facial Angle. See Skull. 

Facility, in the legal terminology of Scotland, 
is a condition of mental weakness short of idiocy, 
but such as makes a person easily imposed upon, 
and easily persuaded to do deeds to his own pre- 
judice. The remedy is Interdiction, which may 
be granted by the Court of Session of its own 
motion, or at the instance of the heir or next of 
kin of the facile person. This is judicial inter- 
diction. When a person conscious of mental 
infirmity places himself under the control of 
trustees, the case is one of voluntary interdiction. 
This interdiction generally takes the form of a 
bond granted by the facile person to the persons 
therein named, who are called the interdictors. 
The object of interdiction is to prevent the facile 
person from granting deeds to his own prejudice, 
and after it has taken place he cannot contract 
without the consent of his interdictors. Even 
without interdiction the deeds of a facile person, 
if to his prejudice, may be set aside if there be 
proof of his having been circumvented or imposed 
on. There is no corresponding term in English 
law. 

Fac-Simile (Lai. factum simile, 1 made like’), 
an exact copy, as of handwriting. See Copying. 

Factor, in its most general sense, is the term 
applied to any one who is employed to do business 
for another. In its most frequent use the name 
is applied to an Agent (q.v.) employed to sell goods 
consigned to him by his principal. His remunera- 
tion is called factorage or commission, and such an 
agent a commission-agent or consignee. A broker 
is also an agent of this kind, rewarded by a com- 
mission ; but a factor differs from a broker in this, 
that a factor may buy and sell in his own name, 
and has the possession and apparent ownership of 
the goods consigned, and a lien over them. A 
factor is not entitled to delegate his powers, 
although he may employ a third person in any 
ministerial capacity which he cannot himself fulfil. 
The duty of a factor is to procure intelligence of 
the markets at his residence, of the course of 
exchange, and of the price of goods and the prob- 
ability of a rise or fall ; and to account to his 
principal for his transactions. A factor may pledge 
the goods of his principal for advances made upon 
the principal’s account, or for the duties on the 
goods, but not for advances made upon the factor’s 
account. The Factors Acts, the earliest of which 
was passed in the reign of George IV., enact that 
under certain circumstances factors having goods 
in their possession, or having; possession of bills 
of lading, dock warrants, and similar documents 
referring to goods, shall be deemed owners of such 
goods, to the effect of giving validity to contracts 
with persons dealing bon A fide on the faith of that 
ownership. Factory may be revoked, and falls by 
the death of the principal. The appointment of a 
new factor to do the same act implies revocation 
of the old factory. These general principles are 
common to both English and Scotch law. In 
Scotland, however, there are special uses of the 
term factor not known to English practice. There 
the term is applied to an agent managing heritable 


FACTOR 


FACTORY ACTS 


estates for another, letting farms, drawing rents, 
and the like, in which sense it is nearly synony- 
mous with the English steward. In Scotland, too, 
the class of factors appointed hy the courts for the 
management of the estates of persons under some 
incapacity, where the English courts appoint 
receivers “or trustees, has increased so largely in 
recent times as to call into existence a whole 
department of law dealing with their powers and 
duties. Such are called Judicial Factors. 

Factor, in’ Mathematics. The numbers 6 and 
4 multiplied together make 24 ; hence 6 and 4 are 
called factors of the product 24. All numbers 
except prime numbers are products of two or more 
factors ; thus, 10 = 2 x 5 ; 12 = 3 x 4, or 2 x 6, or 
2x2x3. Every product can be divided by any of 
its factors without remainder ; a factor, therefore, is 
often called a divisor, or measure. 2, 3, 4, 6, 8, 12 
are all factors or divisors of 24. Numbers that 
have no factor or divisor above unity, such as 2, 3, 
5, 7, 11, ... 23, &c., are called prime numbers. 
See Numbers (Theory of). 

Factory Acts. The development of the 
textile industries in Great Britain towards the 
end of the ISth century led to the employment 
of a great many children, sent by the poor-law 
authorities from the southern agricultural counties 
to the water-abounding districts of Derbyshire, 
Nottinghamshire, and Lancashire. These children 
were so ill looked after, and the mills generally 
so overcrowded, that a Board of Health appointed 
in 1796 attributed the prevalence of epidemic 
fevers about Manchester to this cause. The sub- 
iect was taken up by the elder Sir Robert 
Peel, -who in 1802 passed the Morals and Health 
Act. The introduction of steam led to the Cotton 
Mills Act of 1819, which fixed the -working age 
of children at nine, and the -working week for 
them at 72 hours. The Saturday half-holiday did 
not come until Sir John Hobhouse’s Act of 1825. 
Richard Oastler, the ‘Factory King,’ was now 
spreading through the woollen districts of York- 
shire the agitation for the Ten Hours Bill. The 
Cotton Industry Act of 1831 may be called the first 
Factory Act; but it was carried out very imper- 
fectly, the men being often compelled to support a 
fund out of which the employers’ fines were paid. 
Tom Sadler’s Ten Hours Bill of 1S32 was lost 
through the opposition of the manufacturers ; and 
Lord Ashley’s Bill, which restricted the working 
hours of adults, was met by the appointment, 
under Whig auspices, of a Royal Commission. 
The report of this Commission (1833-34) took the 
-view of the capitalists, that such a restriction 
would so diminish production as to put them at 
the mercy of foreign competition. On its recom- 
mendations was based Lord Althorp’s Act of 1S34, 
which first made the distinction between children 
and young persons, and began the system of work- 
ing children in relays, so as to permit of daily 
education. The alternate day system (with an 
extension of the hours for schooling) was further 
developed in the important -Factory Act of 1844. 
A uniform working day from 6 A.M. to 6 P.M., 
with a fixed 14 hour for meals, was at last estab- 
lished for all protected persons by the Act of 1850. 
Manual work had been diminishing in many trades; 
and in 18G1 several restrictions were placed on lacc- 
factories and on bakehouses. The Report of Lord 
Shaftesbury’s Commission of Inquiry was in 18G1 
well received by the employers, who were now 
more alive to the advantages connected with sound 
sanitary conditions for labour. The pottery trade 
was first dealt with in 1S04. The Commission 
also made thorough inquiry into the question of 
small shops and workrooms used in connection 
with larger establishments. The legislation which 


resulted from the Commission’s labours took the 
double form of a Factory Act Extension Act, 1867, 
and a Workshops Regulation Act, 1867, which for 
the first time declared that all work done for 
wages by young persons and women should be 
placed under supervision and be subject to distinct 
regulations. Further provisions were made in 
1870 and 1874, but the local authorities did not 
properly enforce the law. 

Hence the necessity arose in 1876 for the Roval 
Commission on Factory and Workshop Acts, which 
reported that previous legislation had been to a 
large extent successful, and that, while some occu- 
pations -were still undoubtedly unhealthy in spite 
of the sanitary regulations of these acts, the cases 
in which young children were employed in labour 
unfitted for their years, or in which young persons 
and women suffered physically from overwork, had 
become uncommon. The Commissioners, however, 
proposed large changes in the law, and in particular 
they proposed the consolidation of the law, which 
was accomplished by the Factory and Workshop 
Act, 1878. This great statute deals -with five 
classes of works : ( 1 ) Textile factories, , such as 
cotton-mills; (2) non-textile factories, including 
an immense variety of trades, of which iron- 
works, paper-mills, and print-works are examples ; 
(3) workshops generally, in which mechanical 
power is not used, and where the employer has 
the right of access and control; (4) workshops in 
which none but women above the age of eighteen 
are employed; (5) domestic workshops, in which 
the work is carried on in a private house, room, 
or place in which the only persons employed are 
members of the same family dwelling there. In 
some cases — e.g. bakehouses, shipyards, liat- 
works, &c., the place is regarded as a factory or 
a workshop according to the use, or not, of 
mechanical power. In class 1, where power is 
used, and the large majority of workers arc women 
and children, the highest degree of regulation is 
reached. In class 2, where the labour is not so 
hard, or the strain of attendance on the moving 
power not so heavy, the statutory hours of work 
are somewhat relaxed, but education and sani- 
tary provisions are still compulsory. In class 3 
registers of children and young persons, and 
certificates of age and fitness, are, except in special 
circumstances, dispensed with. In class 4 the 
hours for work and meals may be changed, and the 
sanitary authority is responsible for the sanitary 
state of the shop. In class 5 there is still 
greater elasticity as regards hours for work and 
meals ; the Medical Officer of Health inspects the 
sanitary condition, but the employment of women 
is entirely unrestricted. Straw-plaiting, pillow 
lace-making, glove-making, and some other handi- 
crafts of a light character may be earned on by a 
family in a private house or room, without fixing 
on the premises the legal liability of a workshop. 
Again, if the manual labour is exercised only at 
irregular intervals, and does not furnish the 
principal means of Jiving to the family, the house 
will not become a workshop. 

Under the Act of 1S78 a ‘ factory ’ means a place 
in which machinery is moved by' the aid of steam, 
water, or other mechanical power ; a ‘ child ’ means 
a person under the age of fourteen years ; a ‘ young 
person ’ means a person between fourteen and 
eighteen years of age ; a ‘ woman ’ means a woman 
of eighteen yearn and upwards; ‘parent’ includes 
the person having the custody or control of any 
child; ‘night’ means the period between 9 l*.M. 
and 6 A.M. The general sanitary provision appli- 
cable to all factories and workshops is that they 
shnll be clean, free from eflluvia, not overcrowded, 
and ventilated so as to render harmless, so far es 
practicable, the gases, vapours, dust, &c. which 
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are generated in the process and are injurious to 
health. Where anything is wrong, the factory 
inspector gives notice to the sanitary (local) 
authority. Every factory is to he lime-washed 
once in 14 months, unless painted in oil once in 
7 years, when it must he washed once in 14 
months. The inspector may order fans to he used 
where dust is generated by grinding, glazing, or 
polishing on a wheel. The machinery in a factory, 
and certain other sources of danger, must be 
fenced. Children must not he set to clean any 
part of the machinery while in motion. No work 
is to he done between the fixed and traversing parts 
of a self-acting machine while moved by mechani- 
cal power. The general hours for the employment 
of young persons and women in textile factories 
are 6 a.m. to 6 P.M., of 7 a.m. to 7 P.M., except 
on Saturdays, and on Saturdays 6 A.M. to 12.30 or 
1 P.M. (according to the time allowed for meals), 
or 7 A.M. to 1.30 P.M. Two hours (one of them 
before 3 P.M.) must be allowed for meals on every 
day except Saturday, on which half an hour is 
sufficient. The employment is not to he continu- 
ous for more than 4J hours without an interval 
of half an hour for meals. The variations on these 
rules for young persons and women in a non-textile 
factoiy, and for young persons in a workshop, are 
that the minimum time for meals is reduced to 
14 hour, and the period of continuous employment 
is extended to 5 hours. As regards children in 
textile factories, they must be employed on the 
system of morning and afternoon sets', or on that 
of alternate days. Their morning set ends at 1 
P.M., or at dinner-time, if that is earlier; the after- 
noon set begins at 1 p.m., or after dinner, if that 
is later. The Saturday hours for children are the 
same as for others. Neither set is to be continued 
more than seven days, and no child may be 
employed on two successive Saturdays. Under 
the alternate day system, the hours for employ- 
ment and meals are the same as for young persons. 

In workshops in which neither children nor 
young persons are employed the hours for women 
are 6 a.m. to 9 P.M., with 44 hours for meals 
and absence; and on Saturdays” 6 A.M. to 4 P.M., 
with 24 hours for these purposes. As regards 
clovicstic workshops, the actual times for work 
and meals are not fixed, but overtime is pro- 
hibited, and the shops remain' under the sani- 
tary supervision of the local authority. The two 
points fixed by statute with reference to meals 
in factories and workshops generally are : That 
the three classes of children, young persons, and 
women must have their meals at the same hour; 
that during that hour none of them is allowed 
to remain in a room where the manufacturing 
process is being carried on. In every factory 
and workshop the period of employment, prohibi- 
tions, meal hours, _ and system ot children’s labour 
must all be published in a notice put up within 
the premises. Employment of children under ten, 
and of any of the protected classes on Sunday, is 
prohibited. The occupier is also bound to give eight 
half-holidays in every year besides ( in Scotland ) the 
sacramental fasts or substituted holidays. In trades 
connected with the retail business the Home 
Secretary may authorise the giving of separate 
holidays to different classes of workers ; and in 
other cases (e.g. in provincial towns where Satur- 
day is the market-day) he may substitute another 
week-day for the Saturday half-holiday. A child 
employed on the morning and afternoon set must 
give one school attendance on each work day, and, 
if employed on the alternate day system, two 
attendances on each non-working day. ' The 
penalty is that the child cannot be employed in 
the following week before the deficiency in attend- 
ances has been made up. It is the duty of the 


employer to get every week from the teacher a 
certificate of attendance. He may also be obliged 
to pay to the school-manager a sum not exceeding 
3d. a week, or one-twelfth part of the child’s 
weekly wages. A child of thirteen, however, on 
obtaining a certificate of proficiency, will be 
treated as a young person. No child or young 
person under the age of sixteen is to he employed 
in a factory for more than seven days without a 
certificate of age and physical fitness granted after 
personal examination by the medical officer or 
certifying surgeon of the district. IVhen an 
accident occurs in a factory or workshop which 
causes loss of life, or prevents the person injured 
resuming work within 48 hours, notice must be 
given to the inspector and the medical officer or 
certifying surgeon, the latter of whom must go at 
once to the premises and report to the inspector on 
the nature and cause of the death or injury. 

It is impossible to mention all the special restric- 
tions which the act imposes. For instance, no 
children or young persons are allowed to work at 
silvering mirrors by the mercurial process, making 
white lead, melting or annealing glass. Children 
must not be employed in dipping lucifer matches, 
or dry-grinding in the metal trade. Girls must 
not be employed in making or finishing bricks or 
salt. In glass and earthenware works and others, 
certain parts of the works must not be used for 
taking meals. The Home Secretary has power to 
extend such restrictions to other unwholesome 
occupations. Again, where the customs and 
exigences of a trade require it, the Home Secretary 
may alter the hours of labour to S A.M. and 8 P.M., 
or even 9 A.M. and 9 P.M. Of the first class, litho- 
graphic printing, envelope-making, biscuit-making, 
anti bookbinding are examples ; of the second, the 
straw-hat making at Luton, and warehouses in 
London and elsewhere. The existing state of 
factory regulation therefore depends largely on a 
series of orders in council outwith the statute. 

The administration of the act is carried on by 
inspectors appointed and paid by government. 
They have large powers of entering factories, 
workshops, and schools, of asking for documents, 
of examining persons on oath. A special warrant 
is required to enter a dwelling-house. The cer- ■ 
tifying surgeons appointed by the inspectors are 
entitled to charge for their statutory duties certain 
fees, which are paid by the employer, but which he 
may deduct from wages. 

It must be borne in mind that the success of the 
statutory supervision of labour depends greatly on 
the energy and wisdom of the inspectors, and that 
much of the good done in Great Britain is due to 
such men as Messrs Eedgrave and Baker. The 
appointment of inspectors of artisan training, and 
in certain cases of women, is regarded as im- 
portant. 

Legislation of this kind has been much more 
fully developed in Great Britain than in the 
United States or on the Continent. In the United 
States there is no corresponding system of national 
legislation as to the conditions of factory labour, 
though a certain number of the states have passed 
laws fixing the hours of labour, &c. in certain 
industries within .their own bounds. Some pro- 
gress has recently been made by continental 
countries, notably by Italy in 18S9 ; and an Inter- 
national Labour Conference of delegates appointed 
by various governments was held at Berne in 18S9. 

See the Parliamentary Reports of 1841-42, 18G2-0G, 
1875, and, for the factoiy regulations in the United 
States, Austria, Belgium, tec., those of 1882. Author- 
ities are Von Plener’s Die Englischc FulrUycsclz- 
gebung, of wliich Mr Mundella procured a translation in 
1873; Engels, Lage der arbeitenden Klasscn in England ; 
Marx, Das Kapital ; Faucher, £tudes sur VAngletcrre ; 
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Alfred’s History of the Factory movement; Fielden’s 
Curse of the Factory System ; Sadler’s Factory System. 
Inference may also be made to the report ot a Select 
Committee on tlie Shop Hours Regulation. Act of 1886 
(with which the name of Lubbock is associated), and to 
the valuable reports from the United States and Europe 
as to hours and regulations of labour, obtained by the 
Foreign Office in 1882. The chief inspector makes an 
annual report ( embodying special reports ) to the Home 
Office. In the Local Government Acts of 1888 and 1889 
power is taken to transfer the responsibility in these 
matters from the Home Office to the new County Councils. 

Facillie ( Lat. facula, ‘a torch’), in Astronomy, 
are spots, brighter than the rest of the surface, 
which are sometimes seen on the sun’s disc. See 
Sun. 

Faculty, a name formerly applied by philoso- 
phers (Reid, Hamilton, &c.) to each of the primary 
or fundamental powers or functions of the mind. 
But the view on which this nomenclature was 
based is rapidly becoming obsolete. According to 
modern psychology, the mind is a unity, and the 
so-called faculties are the different specific direc- 
tions or modes in which its energy works. See 
Psychology. For the faculty of a university, see 
University. 

A Grant of Faculty by the Ordinary is an order 
by the bishop of a diocese to award some privilege 
not permitted by common law. A faculty is neces- 
sary in order to effect any important alteration in 
a church, such as the erection of a gallery or of an 
organ. Without a faculty, a person is not entitled 
to erect a monument within the walls of a church. 
— The Court of Faculties is a court established by 
Henry VIII., whereby authority is given to the 
Archbishop of Canterbury and his successors to 
grant dispensations and faculties, an authority 
formerly pertaining to the pope. The sittings of 
the court have always been held at Doctors’ Com- 
mons ( q. v. ). Of late years the court has been 
chielly occupied with granting licenses to marry 
without publication of banns. See Ecclesiastical 
Courts, License, Marriage, Dispensation. 

Ftcces, the solid excrements, the matters which 
an animal ejects from the lower end of the intestinal 
canal, and in greater part consisting of those 
portions of food which, on passing through the 
alimentary canal, have been rejected as compara- 
tively worthless in the office of nutrition. In the 
higher animals the fieces generally contain about 
three-fourths of their weight of water, the remain- 
ing one-fourth consisting in greater part of organic 
remains ; in the case of the ox, sheep, and other 
herbivorous animals, of undigested woody fibre. 
See Digestion, Manure. 

Filed, John, a Scottish painter, was born in 
1S20 at Burley Mill, near Gatehouse-of-Fleet, Kirk- 
cudbrightshire, where his father was an engineer 
and millwright. His love of art was manifested at 
an early period, and when hardly entered on his 
teens lie was in the habit of making tours through 
the villages of Galloway, painting miniatures. In 
1841 he went to Edinburgh, where his talents ulti- 
mately won recognition ; and lie was elected an 
A.ll.S.A. in 1847, an R.S.A. in 1851. His first 
picture^ that obtained popularity was ‘ The Cruel 
Sisters ’ ( 1851 ). Since then he has executed, among 
other works, ‘ Shakespeare and Iris Contemporaries,’ 
‘The Cotter’s Saturday Night,’ and, after settling 
in London in 1864, ‘The Wappenscliaw,’ ‘Tam o’ 
Shunter, ' 'Iladdon Hall of Old/ ‘The Stirrup Cup,’ 
‘John Anderson my Jo,’ and ‘The Hiring Fair.’ 
In 18S0 he returned to Gatchousc-of-Fleet, and bis 
most recent pictures have been chiefly landscapes. 

Facd, Thomas, R. A., brother of the preceding, 
was born at Burley Mill, 8th June 1826, and in 
18-12 began his regular art studies in Edinburgh. 
At the Trustees’ Academy he took several prizes ; 


the first picture he exhibited was a water-colour of 
an incident from the Old English Baron. Shortly 
after, lie discovered his true strength in ‘ Reading 
the Bible,’ a simple subject from Scottish peasant 
life, and lie was made an Associate of the Royal 
Scottish Academy in 1849, in which year he pro- 
duced an interesting work entitled ‘ Scott and his 
Friends at Abbotsford,’ which was engraved by his 
brother James Faed. In 1852 he removed to Lon- 
don, where his ‘Mitherless Bairn,’ exhibited in 1855, 
a popular and taking composition, was declared by 
some critics to be ‘the picture of the season.’ Of 
his subsequent works we need mention only ‘ Home 
and the Homeless,’ ‘ The First Break in the Family,’ 
‘ Sunday in the Backwoods,’ ‘ From Dawn to Sun- 
set,’ ‘Baitli Fai tlier and Mitlier,’ and ‘The Last o’ 
the Clan.’ Faed was made A.R.A. in 1S61, R.A. 
in 1S64, and elected an honorary' member of the 
Vienna Royal Academy' in 1875. 

Facnza, a town of Italy', 31 miles SE. of 
Bologna by rail, has an imposing cathedral, a fine 
market-place surrounded with arcades and adorned 
with a fountain, and numerous palaces and ecclesi- 
astical edifices. Its manufacture of glazed and 
coloured earthenware vessels, in Italy' called 
‘majolica,’ and in France ‘faience,’ has declined 
in importance, and its chief industries now are 
the making of silk, linen, and paper. Pop. 13,99S. 
Faenza, the ancient Favcntia, at one period a 
town of the Boii, and afterwards a mumcipium 
under the Romans, fell under the power of the 
Manfredi family' ; in 1509 it was captured by Pone 
Julius II. ; and in 1860 it passed, along with the 
Emilian provinces, to the kingdom of Italy'. 

Faggillg, a usage in the great public schools 
of England, in virtue of which the senior boy6, aro 
authorised to exact a variety of. services from the 
junior boys. A lower form boy' has certain duties 
to perform to all the upper form boys, as in stop- 
ping the balls for them when practising cricket — and 
others which he owes to a special master, such 
as stoking his fire and carrying his messages, of 
a more or less private kind. The risk of capri- 
cious exercise of the senior boys’ privileges in 
harassing or humiliating the juniors is sufficiently 
obvious ; but, on the other hand, the system is said 
by' its defenders to make boys bandy', helpful, and 
docile, while taking -the nonsense out of bump- 
tious lads. And the argument chiefly relied on in 
its favour is that the relation thus established 
between seniors and juniors prevents bullying. 
The origin of the usage, which is prominent in 
talcs of school-life, such as Tom Brown’s School- 
days, is sought for in the necessity felt in great 
boarding-schools for a scheme of definite relations 
amongst the boys, so as to secure definite rights 
and immunities during the time when they are not 
in the teacher’s presence. A similar usage, called 
Pcnnalism, sprang up in the German universities 
in the 17th century' ; and the freedoms taken, under 
the name of hazing , by sophomore and senior 
students with freshmen in the American colleges 
is somewhat analogous. See Public Schools. 

Faggot-votes, votes manufactured, chiefly for 
county' elections, by' the nominal sale of property, 
under mortgage or otherwise, so as to qualify' the 
holder to vote. The extension of the county 
franchise has left faggot-votes practically no longer 
worth the trouble of procuring. The term faggot 
described formerly a person who was hired to fill 
up another’s place at the muster of a regiment, or 
to conceal a deficiency in its strength. 

Fagotto. See Bassoon. 

Falilnn. See Fai.un. 

Fahrenheit. Gabriel Daniel, the improver 
of the thermometer and barometer, was bom at 
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Danzig, 14th May 1686. He was originally 
destined for a commercial career, but lie early 
abandoned trade for natural philosophy, and, after 
travelling through Germany and England, settled 
in Holland. About 1714 he conceived the idea 
of using quicksilver instead of spirits of wine 
in the construction of thermometers, by means of 
which the accuracy of the instrument was very 
much improved (see Thermometer). He fixed 
his freezing-point at 32° to avoid negative measure- 
ments. In 1724 Fahrenheit was elected a Fellow 
of the Royal Society of London ; and the Philo- 
sophical Transactions of that year contain several 
papers by him on points in natural philosophy. 
He died 16th September 1736. 

Faidherbe, Louis Leon CiSsar, French 
general, was bora at Lille on 3d June 1818. His 
apprenticeship as a soldier was passed in Algiers 
and Guadaloupe. His activity as a seasoned 
soldier connects him with the history of the French 
colony of Senegal, and with the Franco-German 
war of 1870-71. Proceeding to Senegal in 1852, 
he became two years later governor of the colony, 
and in that capacity not only reduced to complete 
submission several more or less tributary tribes, 
but also extended the frontiers of the colony by 
the subjugation of the Moorish Trarza in 1858, 
and of the country of Cayor in 1861. Under the 
dictatorship of Gainbetta, Faidherbe was summoned 
to France in December 1870, and given command of 
the army of the North. After successfully with- 
standing Manteuffel’s attack near the river Hallue, 
23d December, he was severely beaten near St 
Quentin on 19th January 1871. In that same year, 
after the conclusion of peace, he was despatched by 
the French government to Upper Egypt to study 
the monuments and inscriptions. Faidherbe has 
published various useful books on the language, 
geography, and arclueology of northern Africa, 
chief amongst which are two collections of 
Numidian Inscriptions (1870-72), Anthropology of 
Algiers (1874), Epigrapliie Phenicicnnc (1873), Lc 
Soudan Frangais (1884), a work on Senegal (1889), 
and treatises on the Poul Language (1875) and 
the Berber Language (1877). His Campagne de 
TArm.ee du Nord appeared at Paris in 1871. 

FaieilCC, or Fayence, a general term for 
glazed earthenware and porcelain, derived from the 
town of Faenza (q.v.). 

Faineants Rois (the ‘Do-nothing kings’), 
the sarcastic designation of the later Merovingian 
sovereigns of France, under' whom the famous 
Mayors of the Palace really governed the country. 
The first of the series was Thierry III. , nominally 
monarch of Burgundy, Neustria, and Austria (i.e. 
Austrasia) ; the others were Clovis III., Childebert 
III., Dagobert III., Chilperic II. , Thierry IV., and 
Childeric III. The last of these was dethroned in 
730 by Pepin lc Bref Mayor of the Palace, who 
caused himself to be formally proclaimed king. 
Louis V., the last of the Carlovingians, and a 
descendant of Pepin lc Bref, also received the 
epithet of Faineant. 

Fainting, or Syncope (Gr.), is a condition in 
which, owing to a sudden mental or bodily impres- 
sion, the circulation of blood is temporarily arrested 
or very much diminished in force and volume, the 
respiration and the functions of the nervous system 
being likewise suspended. The indications of faint- 
ing to a bystander are chiefly a sudden pallor, 
accompanied by loss of power over the limbs, with 
disappearance of the pulse and movements of 
respiration ; the eyes are commonly half-open or 
closed, the countenance bloodless, but quite at 
rest, and not indicative of suffering or disturbance : 
the flaccid, motionless condition of all the limbs 
also tends to distinguish simple fainting from 


epilepsy and the other diseases attended with 
spasm ; whilst the vanishing of the colour and 
the suppression of the pulse make a marked 
distinction between fainting and Catalepsy (q.v.) 
and other forms of Hysteria (q.v.); with which 
disorders, however, fainting may in some cases 
be associated. Minor degrees of fainting, where 
there is no more than a feeling of faintness and 
a little pallor, are also common. The mode and 
origin of fainting and the study of its phenomena 
alike lead to the conclusion that it is primarily an 
impression upon the nervous system, very much of 
the same nature as the Collapse, or shock of a 
severe bodily injury ; this reacts, in the first 
instance, on the heart, and through the circulation 
on all the other functions of the body. Fainting 
may end in death, if too prolonged, or if associated 
with disease of the internal organs, and especially 
of the heart. See Heart (Diseases of the). 
Ordinarily, a person who faints from mental 
emotion, a hot and close atmosphere, or other 
transient cause, is readily restored by being laid 
on the back with the head low, and allowed 
plenty of cool, fresh air. If the patient is or 
can easily be placed in a sitting posture, he is 
often still more quickly brought round by making 
him bend forward with the head between the knees. 
The worst possible treatment is to raise him or 
hold him up, the course nevertheless instinctively 
adopted by almost every , one. Any tight articles 
of dress should be loosened, and a stream of cold 
air, or a little cold water, should be directed to 
the face and neck, so as to arouse the respiratory 
movements. It is desirable, also, to apply ammonia 
or aromatic vinegar to the nostrils ; but a more 
effective way of exciting the respiration is to com- 
press the ribs and allow them to expand again, 
so as to imitate the 'natural movement. A little 
alcohol or sal volatile should be administered if 
the patient can swallow. Care should be taken to 
ascertain that there is no obstruction in the throat 
or air-passages, as suffocation from mechanical 
causes lias been mistaken for fainting, and the real 
origin of the mischief overlooked, with fatal con- 
sequences. Should all other means fail, electricity 
(see Electricity, Medical) will sometimes suc- 
ceed in restoring the respiration and heart’s 
action. 

Faioum. See Fayum. 

Fair. See Fairs. 

Fairbairu, Andrew M., a learned theologian, 
was born in Edinburgh in 1839, studied at the 
university there, and after the requisite theological 
training became pastor of an Evangelical Union 
church at Bathgate, from which he obtained leave 
of absence to pursue his studies in Germany. 
After his return he preached in Aberdeen until 
his able theological writings earned him in 1878 
the pfincipalslnp of the Congregational College 
at Airedale near Bradford. In the same year he 
was made D.D. by his own university, and in 
18S1-83 he was Muir lecturer there on compara- 
tive religions. His brilliant and learned essays in 
the Contemporary Bevieio early attracted attention, 
and his Studies in the Philosophy of Religion and 
History (1876), Studies in the Life of Christ (1880), 
Christianity in the First and Nineteenth Centuries 
(1883), The City of God (1883), and Religion in 
History and in the Life of To-day ( 1884 ) established 
his reputation as one of the profoundest religious 
thinkers of his day. In 1888 he was appointed 
principal of Mansfield College, a Congregationalist 
college at Oxford. 

Fairbairn, Sir William, was born at Kelso, 
in Roxburghshire, 19th February 17S9. Haring 
got some plain schooling, he was apprenticed ( 1804 ) 
to an engine-wright at Percy Main Colliery, North 
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Shields. Here he was assiduous in self-improve- 
ment, gained a knowledge of mathematics, read 
extensively, and made the acquaintance of George 
Stephenson, which was continued through life. 
His apprenticeship over, he moved about a good 
deal, till in 1817 lie started business on his own 
account in a humble way in Manchester. It was 
a struggle in which, without money or connec- 
tions, only great abilities and perseverance could 
succeed. The first great improvement introduced 
by Fairbaim was the substitution of iron for wood 
in the shafting of cotton-mills, and the substitution 
of light for heavy shafting where metal was already 
in use. This extended his reputation, and orders 
flowed in faster than they could be executed. 
Fairbairn was amongst the earliest of the iron ship- 
builders, his plan of using iron boats on the Forth 
and Clyde Canal being the first suggestion in this 
direction ; and in their construction he originated 
various improvements. His works (1835) at Mill- 
wall, Lonclon, turned out several hundred vessels, 
but, as they did not prove a financial success, he 
parted with them, after fourteen years’ experience, 
at a loss. In 1834-35 Fairbairn and Mr E. Hodg- 
kinson were invited by the British Association to 
seek out the cause of certain supposed defects in 
the iron produced by liot-blast furnaces. About 
the same time Fairbairn tested the strength of the 
various kinds of iron of Great Britain. 

The first idea of a tubular bridge across the Menai 
Strait is due to Robert Stephenson, but its realisa- 
tion was largely the work of Fairbairn. Stephen- 
son’s idea was a circular tube, supported by chains ; 
but the Britannia and Conway bridges are rect- 
angular structures, without chains, invented and 
designed by Fairbairn (see Bridge, Vol. II. p. 440). 
He patented his design, and erected more than a 
thousand bridges upon this principle. He devised 
improvements in connection with steam-boilers and 
other steam machinery, and was the inventor of a 
tubular crane. He aided Joule and Sir W. Thom- 
son in 1851 in their investigations of the earth’s 
surface, and guided the experiments of the govern- 
ment committee ( 1861-65 ) in the application of iron 
for defensive purposes. Fairbairn was a chevalier 
of the Legion of Honour, and was created a baronet 
in 1869. Ho published a good many works and 
papers on iron, bridges, boilers, mills, &c. He died 
at Moor Park, Surrey, 18th August 1874. See 
his Life by W. Pole (1877), and Smiles’s Lives of 
the Engineers ( 1862 ). 

Fairfax, Edward, the translator of Tasso’s 
Jerusalem Delivered, was a son (perhaps a natural 
son) of Sir Thomas Fairfax of Denton, in Yorkshire. 
The year of his birth is not known, but is believed 
to have been about 1580. His life was spent quietly, 
in literary, pursuits, at Fewston, near Otley, where 
he died in January 1635. His translation of 
Tasso’s Genisalenmc Libcrata ( 1000) was dedicated 
to Queen Elizabeth. For poetical beauty and 
freedom it has been the theme of universal praise. 
Dryden ranked Fairfax with Spenser as a master 
Of English, and 'Waller said that he derived from 
liini the harmony of his numbers. Hallam, much 
less enthusiastic, says that it lacks the grace of the 
original, though not wanting in spirit and vigour. 
Fairfax also wrote a Discourse of Witchcraft ( 1621 ), 
describing how two of his own daughters were be- 
witched. It was published bv Monckton Milnes 
in the ilhsccllanics of the Philobiblon Society 
(1S5S-59). J 

Fairfax, Thomas, Lord, generally known as 
Sir Thomas Fairfax, parliamentary general, was 
the son of Ferdinando, Lord Fairfax, and was 
born January 17, 1012, at Denton, Yorkshire. 
Ho studied at St John's College, Cambridge, 
and from 1029 served as a volunteer in Holland, 


under Lord Vere, whose fourth daughter, Anne, he 
married ( 1637 ) shortly after his return to England. 
On the outbreak of the Civil War in 1642 Fairfax 
espoused the cause of the Parliament, and was 
appointed general of horse under his father, who 
commanded the parliamentary forces in the north. 
He distinguished himself so much by his valour, 
prudence, and energy, especially at Marston Moor 
(1644), where he was wounded, that in 1645, when 
the Earl of Essex resigned the office of general of 
the parliamentary forces, Fairfax was appointed to 
the supreme command ; but the real ruling genius 
of the army was Cromwell, who had risen to be 
lieutenant-general. In June 1650, on Fairfax’s 
refusal to march against the Scots, who had pro- 
claimed Charles II. king, Cromwell was appointed 
commander-in-chief in his stead. Fairfax now 
withdrew into private life. After the death of 
Cromwell he laboured for the restoration of the' 
king, and gathered troops to assist General Monk 
against Lambert. He was appointed head of the 
commission despatched to the Hague in 1660 to, 
arrange for the return of Charles II. He died at 
Nunappleton, Yorkshire, 12th November 1671. 
Fairfax wrote several works, prose and poetic, 
including two memoirs on the Civil War. See his 
Correspondence (4 vols. 1848-49), and a Life by 
C. R. Markham (1870). 

Fairford, a village of Gloucestershire, 9 miles 
E. of Cirencester, and 26 WSW. of Oxford. Its fine 
Perpendicular church, built by John Tame in the 
15tli century, is famous for its splendid series 
of twenty-eight stained-glass windows, often erro- 
neously attributed to Albert Diirer, but really of 
Flemish workmanship. Keble was a native. Pop. 
of parish, 1525. See the Rev. J. G. Joyce, The 
Fairford Windows (fol. 1872). 

Fair Head, or Benmoee, a precipitous pro- 
montory of the north coast of Antrim, Ireland, 
opposite Rathlin Isle, which is 4 miles to the NW. 
It rises 636 feet above the sea, and consists of 
carboniferous strata, overlaid by greenstone colnmns, 
20 to 30 feet thick, and 280 to 300 feet high. 

Fairies, Elves, supernatural beings, general)}’ 
of human form but diminutive size, a belief in 
whom lias been among the superstitions of the 
greater portion of the European nations. The 
word elf is from the Anglo-Saxon mlf, which corre- 
sponds to the Danish alf the Icelandic dlfr, and 
the German alp ; but the Germans adopted in the 
17th century elf and clfe, from the English for the 
same idea. Fairy is properly enchantment, or tho 
realm of fairy spirits, fay being originally the 
name of the sprites themselves. Fay (Low Lat. 
fata, ‘fairy;’ Fr. fee) is from Lat. fatum, ‘fate/ 
and once meant the goddess of destiny. From the 
Old Frencli fac ( =fle) comes faerie, ‘enchantment;’ 
whence fairy. The Celtic f6es or fairies aro 
undoubtedly relics of those matres and maironcc 
which appear on Gallo-Roman inscriptions as 
objects of popular belief. After the transfusion of 
the Teutonic and southern nations the northern 
elves (which were originally of two kinds— the 
light elves, or elves proper, and the dark elves, 
or dwarfs) became mixed up with their Celtic 
kindred, the fairies, in inextricable confusion. 

Tracing back the antecedent history of this wide- 
spread belief, various fanciful theories have been 
suggested to explain its origin and growth ; most 
of which cannot be accepted as satisfactory. But, 
like many other survivals of superstition, it is 
probably to bo connected with tho mythological 
conceptions of the Greeks and Romnns ; some folk- 
lorists referring tho fain’ to the Faroe or Fates of 
primitive times, who were supposed to rule the 
destiny of man. The long occupation of Gaul by 
the Romans familiarised its natives with their 
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mythological conceptions of nymphs and fauns ; and 
indeed these closely resemble in many particulars 
the famous fays of the medieval romances. A"ain, 
the native Gauls themselves had a large pantheon 
of topical divinities, and doubtless these became 
fused with the other traditional figures, whether 
due to creative imagination or to more or less 
direct transmission, and thus helped to create the 
composite product forming the fairydom of our 
folklore, which through such literary mediums as 
the work of Straparola and the Pentameronc of 
Basil has exercised a profound influence upon 
western Europe. Fairies in literature have re- 
ceived the most different treatment : thus, Boiardo’s, 
Ariosto’s, and Spenser’s fairies are mere diminutive 
men, with all the ordinary human emotions, while 
in the Oberon and Titania of Shakespeare’s Mid- 
summer Night’s Dream, and in the fairies that 
touched the imaginations of Ben Jonson, Herrick, 
Drayton, and even the youthful Milton, we find 
that the aerial and supernatural quality is the 
predominant feature in the characterisation. Al- 
together they are more romantic and interesting 
figures, and at the same time in their other-worldly 
conception are more real to the human imagina- 
tion. 

Comparatively modem fairy legends tell us how 
these little beings preside at the birth of man ; 
and we know liow at the birth of Ogier le 
Danois six fairies attend, five of whom give 
good gifts. In those parts of the world where 
there are mountains, mists, dangerous morasses, 
cataracts, and stormy oceans, all superstitions, 
being a belief in supernatural agencies, are 
naturally exaggerated, and, from the dangers to 
which the people are liable from the agencies they 
deem supernatural, the belief takes deep root in 
their minds. Accordingly, in flat and well- 
cultivated countries like England, the fairy 
superstition is simple and homely, connecting 
itself with matters of domestic routine, such as 
the sweeping of the dwelling-house, the skimming 
of the milk, the preservation of the butter, 
and the like, numerous allusions to which are 
found in Shakespeare. In Scandinavia and the 
Highlands the fairy people are connected with 
storms and convulsions, betray people to their 
death, fly away with them into the infinite 
cloud-land, or lead them through endless caverns 
within the earth. It has been observed as a 
further distinction that the fairies of the German 
or Teutonic tribes are more harsh, fierce, uncomely, 
or deformed than those of the Celtic nations, 
which have a tendency rather to the aerial and the 
graceful. Still the amount of common character- 
istics in the superstition throughout Europe is 
enormous. Its peculiarities have been found so 
much more emphatically displayed in Scandinavia 
than elsewhere as to have suggested the earlier 
and less philosophical view that modem fairy- 
dom is merely a remnant of the old mythology 
of the northern nations, communicated by them to 
a greater or less extent in all the countries over 
which their vikings carried their ravages. 

There is a further distinction between the 
fairies of poetic and heroic literature and those 
of popular belief — the former being princes and 
princesses of chivalry, only distinguished from 
human beings by their superhuman superiority in 
all the qualities which elicited respect in the 
age of chivalry ; while those of popular belief are 
small in stature, sometimes decrepit, and endowed 
with dispositions generally more allied to malignity 
thnn magnanimity. In Ireland and the High- 
lands they have been spoken of as a wandering 
remnant of the fallen angels, and in the west of 
England the pixies are the souls of infants who 
died before they were baptised. Sometimes thev 
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are supposed to be human beings, metamorphosed 
or disembodied, and this form of the superstition 
has made fairyland a place of purgation for those 
whose sins have condemned them to it. The 
analog)' is carried out in the belief that the sen-ices 
of the living can extricate the souls so situated ; 
but it is rather through dexterity and courage than 
pure piety that the feat is achieved, and the 
rescues from fairyland form some of the most wild 
and exciting of the elfin narratives— as, for instance, 
the exquisite ballad of Tantieme. The only dark 
cloud that obscures the brightness of fairydom is 
the periodical necessity of paying a teind to hell — 
a necessity which casts unexpected light upon the 
radical affinities of the fairies, in spite of all the 
seeming gaiety and happiness of their world. Hence 
their desire for kidnapping human children, in 
order to pay with them the inevitable tribute. 
Again, the)’’ do not possess spiritual souls like men 
and women, and consequently have no immortality 
of existence — this notion forms the heart of the 
most exquisite of artistic fairy-tales, the Undine of 
Fouque. 

There is still another broad distinction into fairies 
that dwell in the upper air and fairies that dwell 
within the bowels of the earth, while a third class 
frequent the waters. The Scandinavians called the 
fairy inhabitants of the air white elves, those of 
the earth black. Whatever was genial, light, 
playful, and benevolent in the superstition clus- 
tered round the former ; the latter did all the work 
that was dark, cruel, and rapacious. Naturally 
enough, the black or subterranean kind frequented 
mining districts, where they might be seen ex- 
tracting the ore for themselves, and thus un- 
wittingly leading the miner to rich veins of metal. 
They might be seen in an occasional peep through 
an aperture of a hill in their underground retreats, 
in chambers supported on jasper columns, where 
they -were stowing away their ample stores of gold 
and silver. Some of the most exciting tales about 
the Gennan gnome, and the Irish leprechaun, who 
was a creature of the same kind, are founded on 
the efforts of adventurous mortals to get possession 
of their riches. There exists a legend, occurring in 
nearly identical terms in several countries, which 
connects some piece of valuable plate belonging 
to a church with the underground fairies. The 
story of the horn of Oldenburg is a type of these 
narratives. Pictures represent it as a beautiful 
drinking-vessel, in the shape of a horn, exquisitely 
decorated with the finest fanciful silver-work, in 
the style contemporary with the richest Gothic 
architecture. The legend is that one day Otlio of 
Oldenburg, being exhausted with hunting, and 
very thirsty, exclaimed, ‘ 0 God, would that I had 
a cool drink ! ’ Thereupon there appeared before 
him, as if coming out of the rock, a lovely maiden, 
who offered him a drink in the fairy-horn. He 
made off with it, and saved himself from evil conse- 
quences by bestowing it on the church. Hence 
these relics are generally in churches ; but one of 
them is still in the possession of an English family, 
and, as their prosperity was traditionally believed 
to depend on retaining it, it was called the ‘ Luck 
of Eden Hall.’ 

Puck and the pixies belong to the same class of 
beings. Of the elf-folks of Scandinavia, the male 
is old and ill-favoured, but the evil element in the 
elf-woman or elf-maid consists in her beauty, which 
renders her perilous to romantic and lovelorn 
youths, whom she beguiles either with her own 
charms or by assuming the aspect of their mistress. 
To our own literature belongs one beautiful story of 
this character — the ancient tale of the love between 
‘ True Thomas ’ and the Queen of Fairyland, which 
the genius of some nameless maker has woven into 
imperishable verse. A common feature, both here 
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and elsewhere, in the stories of fairy-women who 
assume human form and give their love to men, is 
a restriction of some nature which must not be 
broken. All mermaids, lamias, and the like are 
subject to some such conditions. Thus, Melusine 
is once a week again a serpent from the waist 
downwards, and when her husband breaks her one 
condition and surprises her at her bath, she 
becomes a water-sprite again. 

In Ireland, and also in the Border country of 
Scotland, the fairy superstition has been incor- 
porated into innumerable poetic legends and mystic 
traditions. T. Crofton Croker, in his Fairy Legends 
and Traditions of the South of Ireland (3 vols. 1828), 
presents a full and amusing account of the Irish 
fairies or elves, which he describes as ‘ a few inches 
high, airy, and almost transparent in body ; so 
delicate in their form that a dew-drop, when they 
chance to dance on it, trembles indeed, but never 
breaks. Both sexes are of extraordinary beauty, 
and mortal beings cannot be compared with them. ’ 
They do not live alone, or in pairs, but always in 
large societies, and are governed by a queen. The 
same anthoT adds : ‘ They ate invisible to man, 
particularly in the daytime, and, as they can be 
present and hear what is said, the peasantry never 
speak of them but with caution and respect, term- 
ing them the good people, or friends. They have 
their dwellings in clefts of rocks, caves, and ancient 
tumuli. Every part within is decorated in the most 
splendid and magnificent manner ; and the pleasing 
music which sometimes issues from thence in the 
night has delighted those who have been so for- 
tunate as to hear it.’ There are Irish fairies, how- 
ever, of more special character. Among these are the 
banshee, or female spirit who watches a particular 
family; the leprechaun or cluricaun, an elf of evil 
disposition, who usually appears as a wrinkled old 
man, and has a knowledge of hidden treasure ; and 
the pooka, a spirit of diabolical disposition, who 
sometimes appearing as an eagle or a black horse 
hurries the person he gets possession of to destruc- 
tion. Of similar varieties are the Scottish elves : 
the brownie, or domestic spirit nearly correspond- 
ing to the Banshee ; and the kelpie, a kind of 
water-horse, not unlike the Pooka, and in form 
somewhat analogous to the being; sung by Leyden 
in his charming ballad, ‘The Cout of 'Keeldar’ 
( Minstrelsy of the Scottish Border ) : 

‘ Brown dwarf, that o'er the muirland strays, 

Thy name to Kccldar tell i ■ 

‘ The Brown 3Ian of the muirs, who stays 
Beneath the heather-bell.' 

Fairies cannot be seen by mortal eyes with 
impunity — it is the main part of FalstaiPs terror 
when he sees his assailants : ‘ They are fairies ; he 
that speaks to them shall die’ ( Merry Wives, V. 
v.). But the greatest risk that mortals run from 
the denizens of fairyland is that already alluded 
to, of having their children stolen from the cradle, 
and a changeling substituted who bears a resem- 
blance to the stolen infant, but- is an ugly little 
creature and never thrives. On this theft of a 
maid, who is carried to fairyland, but in the course 
of time returns to her parents, James Hogg founded 
his fine ballad of ‘Kihneny’ (Queen’s Wake). 

Besides being embalmed in imaginative litera- 
ture, the fairy has a peipetual memorial in the 
small, exquisitely shaped arrow-heads found so 
abundantly in northern countries, where they were 
long known as elf-arrows, or bolts with which the 
more malignant fairies sometimes slew or injured 
cattle and human beings ; thus, when a poor man’s 
cow or heifer was suddenly affected with some 
deadly and incomprehensible illness, it was said to 
be ‘elf-shot.’ See Elf-bolts. 

See especially Keightley’s Fairy Mythology (1800), and 
the articles Dcmoxologv, and Folklore; also Kitson’s 


Fairy Tales (1831) ; Halliwell’s Illustrations of the Fairy 
Mythology of a Midsummer Fights Dream (1S45) ; 
Schreiber, Die Feen in Europa (Freiburg, 1842); Maury, 
Zes Fees du Moyen Age (Paris, 1843) ; Grimm’s Deutsche 
Mythologic (1835; 4th ed. 1S75-7S; Eng. trans. 4 vols. 
1879-88); and Wirt Sikes, British Goblins (1S79); also 
the collections of fairy tales of Grimm, Crofton Croker, 
Von Hahn, J. F. Campbell, Dasent, .Ralston, &c. 

Fail* Isle, a solitary Shetland island, 24 miles 
SSW. of Sumburgh Head. It is 3 miles long by 2 
broad, and 3 sq. m. in area, with liigli rocky cliffs 
and promontones, rising in the Sheep Craig to a 
height of 480 feet. Pop. (1861) 3S0; (1S81) 214, 
chiefly engaged in fishing, or knitting woollen 
ai tides. There are a public school and a Church 
of Scotland mission here. At Stromceiler Creek 
was wrecked, in 1588, the Duke of Medina Sidonia, 
admiral of the Spanish Armada. He escaped with 
a few of his crew ; and from these shipwrecked 
Spaniards the natives of Fair Isle are said to have 
acquired their knowledge of the art of knitting 
parti-coloured woollen articles. 

Fairs (Fr. foire, from Lat. fa-ice, ‘holidays’), 
great periodical markets, some of which are chiefly 
devoted to one kind of merchandise, while others, 
of a wider scope, afford opportunity for most of the 
sales and purchases of a district. Fail's have long 
been regularly held in most parts of Europe and in 
many parts of Asia ; but, as they belong rather to 
a state of things which is passing away than to 
modem civilisation, they have not been established 
or have not acquired the same importance in 
America. In Italy, towards the close of the 5th 
century, we first find authentic accounts of fairs 
specially designed as marts for commerce, and in 
Greece it has been suggested that at the celebrated 
Greek games trade was no entirely subordinate 
object. Thus, Cicero tells us that as early as the 
age of Pythagoras large numbers of people attended 
tlie religious games for the purpose of trading ; and 
we know how at Delphi and other places a fair was 
held almost every year. In modern Europe they 
appear to have been associated with the church 
festivals, which were found to afford convenient 
opportunities for commercial transactions, the con- 
course of people being such as took place upon no 
other occasion. This origin of fairs is commemorated 
in their German name Mcssen, which is derived from 
the word employed to denote the most solemn part 
of the church service { see Mass ). Some festivals, 
from circumstances of place and season, speedily 
acquired a much greater commercial importance 
than others, and began, therefore, to be frequented 
by buyers and sellers even from remote parts of the 
world. When the ordinary means of communica- 
tion between countries and opportunities for the 
exchange of commodities were very limited, fairs 
were of great use. Princes and the magistrates of 
free cities found it to their advantage to encourage 
them, and many privileges were granted, which m 
some places still survive. Courts of summary 
jurisdiction — commonly called in English ‘pie- 
powder’ (Fr. pied poudrt ), from the dusty feet of 
the suitors — were established distinct from tiic 
ordinary courts of the county or city, for the de- 
termination of questions which might arise during 
the fair. In connection with all this the practice 
was necessarily adopted of publicly proclaiming 
the commencement and duration of the fair, and 
this still subsists where scarcely any other vestige 
remains of the old privileges of fairs. 

In western Europe the goods exposed for sale at 
fails are chiefly tliose in respect of which there 
is a frequent change of fashion. While in some 
parts of the Continent persons of all ranks still 
wait for the great yearly fairs to make their prin- 
cipal purchases of clothing and of manufactured 
articles of every description, such tilings as corn. 
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wine, spirits, tea, coffee, sugar, tobacco, oil, &c. 
are seldom seen in them. It is otherwise, however, 
in places on the outskirts of civilisation ; and 
almost all the produce of great provinces is sold, 
and all that their inhabitants require is bought, 
at such fairs as those of Kiakhta and Nijni- 
Novgorod. In France much of the European com- 
merce of the middle ages was transacted at the 
famous fairs of Champagne and Brie, where the 
merchants of Italy, Spain, and France congregated. 
The British fairs really of much use at the present 
day are those at which horses and live-stock are 
exposed for sale, and even these have greatly 
decayed in importance : of these some held on the 
borders of the Scottish Highlands and elsewhere in 
Scotland were wont to be frequented by buyers and 
sellers from all parts of the kingdom. Such are the 
fail’s or trysts, as they are called, at Falkirk, 
Doune, &c. At other great yearly fairs in the 
south of Scotland lambs and wool are sold ; and 
fairs chiefly for the sale of the annual produce of 
pastoral districts are common in almost all parts of 
the world. 

Of the three annual fairs at Leipzig the most 
important are the Easter and Michaelmas fairs, 
each of which lasts three weeks. The chief articles 
sold are leather, cloth, and furs. The Leipzig 
Book-fair is a fair in name only, being really an 
occasion for the settlement of accounts among 
booksellers and publishers ; it occurs at the time of 
the Easter fair. Next to the Leipzig fairs those 
of Frankfort-on-Maino are the most important in 
Germany. The great fairs of Beaucaire in France, 
of Frankfort-on-Maine and Frankfort-on-the-Oder 
in Germany, of Pestli and Debreczin in Hungary, 
of Sinigaglia, Alessandria, and Bergamo in Italy, 
and of Nijni- Novgorod (q.v.) in Russia are among 
the most important in Europe; the last, which 
attracts representatives from all parts of the 
Russian empire, occupying a site comprising 7 sq. 
miles. The fairs of Tanta in Upper Egypt, of 
Kiakhta and Irbit in Siberia, of Mecca in Arabia, 
and of Hurdwar in Western India are also of 
very great importance. That of Kiakhta is a 
sort of barter-market, where almost all the com- 
mercial transactions between the Russian and 
Chinese empires take place. The fail's in Britain 
have latterly sunk for the most part to insignifi- 
cance, and in many instances have entirely dis- 
appeared. They were gatherings adapted to a 
comparatively backward state of society, when the 
provincial stores of goods were few, and the means 
of communication defective. The prevalence of 
good roads, populous towns with dealers in miscel- 
laneous wares, and improved methods of transport 
have superseded the necessity for the ordinary 
class of . fairs, and in consequence they have 
in some cases degenerated into mere scenes of 
merriment. Such were Bartholomew Fair (q.v.), 
Greenwich Fair, Glasgow Fair, and Donnylirook 
Fair, near Dublin ; all either extinct or nearly so. 
The boisterous merriments at these fairs were of 
-old the devices employed as likely to attract a great 
concourse of people ; hence each fair bad its sport 
or drollery — football, wrestling, yawning, cudgel- 
playing, throwing at cocks, sack-races, flying 
dragons, grinning through horse-collars, mock- 
giants, monstrous fishes, soaped pigs, smoking- 
matches, eating hot hasty-pudding, whistling, 
wheelbarrow races. At Stourbridge Fair, one of 
the most important in the kingdom, an excellent 
proclamation was issued in 1543 by the university 
of Cambridge in ‘crying the fair,’ containing among 
other ‘ comaunds ’ this clause : ‘ No brewer sell into 
the fayer ... a barrell of good ale above tuo shill- 
ings — no long ale, no red ale, no sopye ale, but 
good and halsome for man’s body, under ye payne 
of forfey t-ure. ’ It has been remarked that fairs were 


established for the most part on the frontiers of 
the kingdom, or on the marches of ancient pro- 
vinces ; or at the foot of high mountains, at the 
beginning or end of the snow-season, which for 
months shuts up the inhabitants in their valle3’s ; 
or in the neighbourhood of famous cathedrals or 
churches frequented by flocks of pilgrims ; or in the 
middle of rich pastures. A fair at Christ’s Kirk, 
in Aberdeenshire, held in May, when the nights 
are very short, began at sunset, and ended an hour 
after sunrise : it was called ‘ Sleepy Market.’ In 
America the word fair is used rather for what 
would in England be called an industrial exhibi- 
tion, bazaar, or ‘fancy fair.’ See Cornelius \Yal- 
ford’s Fairs, Past and Present (1S83). 

Fail* Trade. See Free Trade. 

Fairy Rings are spots or circles in pastures, 
which are either more bare than the rest of the 
field, or more green and luxuriant. Frequently a 
bare ring appears, like a footpath, with green 
grass in the centre, and the circle which the ring 
forms, or of which it might form a part, is often 
some yards in diameter. Apart from supernatural 
hypotheses, it was sometimes imagined that they 
might he the effect of lightning. Dr Withering 
appears to have been the first, in 1796, to ascribe 
them to the growth of fungi ; and they are now 
known to he due to the outwardly spreading growth 
of the perennial subterranean mycelium of various 
fungi, chiefly species of Agaricus, even the Common 
Mushroom (-4. campestris ) showing a tendency to 
grow in the same manner. The spot where the 
agaric has already grown is unfitted for its con- 
tinued nourishment, and the mycelium (spawn) 
extends outwards to new soil, the fungus exhaust- 
ing the soil to which it extends for the immediate 
nourishment of grass, hut enriching it afterwards 
by the highly stimulating products of its own decay. 
Fairy rings of large size sometimes occupy the 
same situation for many years. The circle is 
almost always imperfect, some accidental obstacle 
having broken the completeness of the expanding 
ring of mycelium. 

Faith is used by theologians in various senses. 
It is sometimes taken to denote the mere assent of 
the understanding to a set of facts or of proposi- 
tions set before it; hut it is more peculiarly used 
to express the living reception by the heart of the 
1 truth as it is in Christ.’ Some divines have enu- 
merated no fewer than four kinds of faith : ( 1 ) 
Tiie faith of miracles, or that immediate persua- 
sion of the almighty presence and power of their 
Master, which enabled the early Christians to 
work miracles — a persuasion, apparently, which 
might exist and issue in astonishing results 
without being associated with moral excellence. 
‘Though I have all faith,’ says St Paul, ‘so that I 
could remove mountains, and have not charity, 
I am nothing.’ (2) Historical faith, or the assent 
of the understanding to truth, the evidence of 
which is irresistible, such as we have described 
above. (3) Partial or temporary faith, such as our 
Lord implies in his exposition of the parable of the 
Sower, and as appeared to animate those who, after 
having followed after Christ, turned hack and 
walked no more with him ; and (4) Saving faith, 
or the persuasion of Christian truth wrought in the 
heart by the Holy Spirit. 

These distinctions are rather theological refine- 
ments than anything else ; the proper and charac- 
teristic meaning of the term faith in Scripture has 
little to do with any of them except the last. 

‘ Faith,’ says the writer of the Epistle to the 
Hebrews, ‘ is the substance of things hoped for, the 
evidence of things not seen.’ It is a vision, quality, 
or capacity of soul whereby spiritual truth is 
apprehended, and spiritual life engendered. The 
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distant is brought- near by it, and substantially 
appropriated; the unseen is felt to be a reality. 
Faith is the organ by -which the soul passes beyond 
the present and the* visible to the eternal and the 
invisible. Still more characteristically, perhaps, 
faith is the living affection which binds the Chris- 
tian to Christ as a Saviour. 

Faith, in the distinctively Christian sense, can 
only exist by the operation of God’s Holy Spirit. 

‘ For by grace are ye saved, through faith; and that 
not of yourselves it is the gift of God.’ Orthodox 
divines greatly insist on the necessity of this opera- 
tion of the Spirit of God, yet not so as to exclude 
the active co-operation of man. The Pelagian and 
Antinomian extremes respectively throw out — the 
former the divine, the latter the human element. 
Orthodoxy combines the two, attributing to God 
the effective agency, but to man a real and volun- 
tary concurrence. For the theological contro- 
versies connected with faith, reference must be 
made to the theological treatises of the different 
communions. See also Justification. 

Faitllfilll, Emily, born at Headley Rectory, 
Surrey, in 1835, early became interested in the con- 
dition of working-women, and in 1860 founded in 
London a printing establishment where women 
were employed as compositors. The Queen marked 
her approval of the work by appointing Miss 
Faitlifull printer and publisher in ordinary to Her 
Majesty. In 1863 she started the Victoria Maga- 
zine, in which the claims of women to remunerative 
employment were set forth ; and in 1868 she pub- 
lished Change upon Change, a novel. Shortly after, 
she appeared as a lecturer, and in 1872-73 first 
visited the United States in this capacity (see Three 
Visits to America, 1884). In 18S9 she was awarded 
a civil list pension of £50. 

Faitli-licaliiig, a system of belief based on 
James, v. 14, that sickness may be treated with- 
out any medical advice or appliances, if the prayer 
of Christians be accompanied in the sufferer by 
true faith. Dorothea Tradel, at Maunendorf in 
Switzerland, is said to have wrought marvellous 
cures by faith and prayer alone between 1850 and 
1SG0 ; but the recent movement in favour of faith- 
healing, which is especially conspicuous in Sweden 
and in the United States, is mainly the outcome 
of the success attained by Pastor Blumhardt, who 
began a similar system of cure at Mottlingen, in 
IViirtemberg. He ultimately resigned his charge, 
and bought a property with a sulphurous mineral 
spring at Boll, near GOppingen, where his system 
was fully developed in a large and much -frequented 
building specially arranged for his patients. He 
died in 18S0, aged seventy -five. See his Life by 
Ziindel (2d ed. Zurich, 1881). There are homes 
for faith-healing, called Bcthshan (Heb., ‘house of 
rest’), at various places in Britain and the United 
States. Some diversity obtains amongst believers 
whether the cures are to be accounted miraculous 
or not, ami whether, in addition to the laying on of 
hands, anointing with oil should be practised. See 
Peculiar People. 

Faitliornc, William (1616-92), English en- 
graver, whose works were catalogued bv F’agan in 
1S8S. See Engraving, p. 379. 

Fai/.almd, the capital of the central Asian state 
of Badakhslian (q.v.), stands on the Kokcha, a 
tributary of the Amu-Daria, ISO miles NE. of 
Kabul. It is noted for the rubies found near it. 
— For the Indian town of this name, see Fyzadad. 

Fai/.imr, a town of Bombay presidency, about 
200 miles E. of Surat, with a reputation for its dark- 
blue and red dyes and cotton prints. Pop. 9G40. 

Fakir, an Arabic word meaning ‘indigent’ (not 
to be confused with falcih, vulgarly pronounced 


fiki, ‘ a pedagogue ’ ), and commonly used to desig- 
nate a member of an order of mendicants or peni- 
tents, chiefly in India and the neighbouring coun- 
tries. In Persia and Turkey the word is also 
synonymous' with Dervish (q.v.), and in Egypt is 
particularly assigned to that class of dervishes 
which performs zitrs and chants funeral dirges. 
The origin of Fakirism, an institution which reaches 
back to the most remote antiquity, is lost in myth- 
ical darkness. The common account of the son of 
a mighty raja, who, expelled from his home and 
country by the cruelty of his father, made a vow, 
half in revenge and half in contrition, henceforth 
to roam a beggar through the world, and to win 
proselytes to a life of poverty and self-mortification, 
as most befitting man anil most pleasing to the 
Deity, can hardly be called historical. The same 
yearning for rest, for peace and pious contempla- 
tion, for escape from the noise and turbulence of 
the world, has everywhere and always led pensive 
minds into retirement and solitude; and constant 
seclusion and ceaseless meditation in India, as 
elsewhere, produced in all but exceptional minds 
their sad results. Thus abstinence became mor- 
tification and self-torture ; mental repose was 
turned to mystic self-absonition or frenzied exalta- 
tion. This leaning of the Hindus to a life of asceti- 
cism was fostered by their religion, which enjoins 
various exercises of penance and mortification upon 
the three higher castes in general, but upon the Brah- 
mins in particular. The world and its usages have 
no more any claim upon them ; even religious cere- 
monies are no longer necessary to the 1 United with 
God.’ They go naked, or in filthy rags, receive the 
meanest food only, and that without either demand 
or thanks. Their ethical code consists in the observ- 
ance of truth, chastity, internal purity, constant 
repentance, and contemplation of Deity. Fakirism 
seems chiefly to have been framed upon this phase 
of Brahminism, and its adherents were not only 
pious men, but occasionally saints, believed to be 
workers of ‘ miracles ’ and healers of all ills, especi- 
ally epilepsy and sterility. But the halo which 
from the first surrounded Fakirism, and the ready 
homage offered by the people, attracted to its ranks 
at a very early date many whose motives were any- 
thing but pure, and who under a garb of humility 
and mendicity collected fabulous treasures. Strabo 
already distinguishes these vagabonds from the 
more honest members of their class, and, if we may 
trust the travellers ' of our own day, the more re- 
spectable element has now altogether disappeared. 
Their number is variously stated. In the time of 
Tavernier’s visits (1643-69) there were more than 
1,200,000 Hindu and 800,000 Mohammedan fakirs 
in the East Indies, and their present number is said 
to exceed 3,000,000. At times, especially on their 
return from distant pilgrimages, they are even 
dangerous, as the killing of an unbeliever is sup- 
posed to be an infallible introduction to the glories 
of paradise. They live either separately as hermits 
or solitary mendicants, or unite in largo gangs, carry- 
ing anus and a banner, beating drums, and sounding 
horns as they approach a town or village. ’1 heir 
appearance is often disgusting in the extreme ; 
they go naked, besmeared with the dung of the holy 
animal, the cow. Some bedeck themselves with the 
skins of serpents, some with human bones; others 
array themselves in the garb of women. Their 
fearful shrieks, and the rollings of their eyes, add 
to the hideousness of their appearance. Imitating 
madmen, they generally end by becoming madmen. 
Some pass their whole lives in iron cages, laden 
with heavy chains ; some clench their fists til! then 
nails grow through the hand ; others hold aloft both 
their arms till they become like withered branches; 
while ot! iere, again, tie their hands and feet together, 
and roll head over heels for long distances— for 
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thousands of miles in some cases, it is said. 
Not the least sad feature in all this is that these 
religious antics are not confined to men, hut that 
youths and even children of tender age are occa- 
sionally initiated therein. See, among other works, 
the Qanoon-c- Islam, trans. by Herklots (1832). 
Some forms of Christian Asceticism (q.v.) have pro- 
duced types, such as Simeon. Stylites (q.v.), worthy 
to he compared with Mohammedan fakirs. 

Falaise, a town in the French department of 
Calvados, on the Ante, a feeder of the Dives, 23 
miles (by rail 31 ) SSE. of Caen. Crowning a rocky 
platform, with steep cliff or falaise, stands the 
noble rained castle once the seat of the dukes 
of Normandy, and the birthplace of William the 
Conqueror. Its donjon keep is Norman, whilst 
‘Talbot’s’ Tower is supposed to have been built 
by Talbot, after the capture of Falaise by Henry 
V. of England. The town has manufactures of 
cottons, hosiery, and bobbin-net, and dye and tan 
works. At the large suburb of Guibray an import- 
ant horse-fair, established by the Conqueror, is held 
in August. Pop. 8276. 

Falaslias. See Abyssinia. 

Falcdil, a maritime state of Venezuela, on both 
sides of the Gulf of Maracaibo, and separated from 
Colombia by the barren Sierra de Perija (4125 feet). 
In the west the country is full of wooded hills ; 
elsewhere the surface is generally level, the coasts 
are flat, and the fertile but unhealthy plain to the 
south of the gulf is covered with lakes and swamps. 
It contains coal, and exports goat-skins, coffee, 
cacao, sugar, castor-oil, tobacco, agave-rum, pis- 
tachio-nuts, dye-woods, and timber. The chief 
towns are Maracaibo and Coro (q.v.). Pop. (1886) 
198,260. 

Falcon (Falco), the crowning genus in the 
family Falconidie, including numerous species 
which excel even the eagles as birds of prey. They 
are represented in all parts of the world except the 
South Sea Islands, and are almost always distin- 
guished by their carnivorous habit, active' life, and 
that evolved hunting talent which has led to the 
frequent use of not a few forms in the sport of 
Falconry (q.v.). The beak is short and strong, 
with a sharp-hooked point and an upper tooth 
fitting into a depression in the lower half ; the 
claws are strong and sharp, and the outer toe is 
rather longer than the inner ; the lower part of the 
leg is covered with a net-like pattern of scales ; the 
regions round about the keen eyes are bare ; the 
wings are long and pointed ; the tail is also long 
and rounded. The falcons are pre-eminent for bold- 
ness, keen sight, and muscular power. One is said 
to have traversed the distance between Fontaine- 
bleau and Malta, not less than 1350 miles, in 24 
hours ; and the speed attained when in pursuit of 
prey has been estimated at 150 miles an hour. 
They are able to soar to an immense height, and 
always endeavour to get above the bird they wish 
to strike. The distinctness of the various falcons 
is much disputed by experts ; the fivefold grouping 
here followed is that adopted by Professor A. 
Newton. 

(l)The cosmopolitan Peregrine Falcon ( F. pcrc- 
grinus or communis) was formerly a firmly estab- 
lished British species, but, though still persisting in 
some parts, has suffered enormously from unreason- 
able persecution. It is a powerful bird, though 
only about 16 inches long, and is brave and masterly 
in its hunting. In colour the adult is blackish- 
brown to grayish-blue above, and whitish, with a 
reddish shade, beneath. Especially on the lighter 
under surface are seen the dark bars, which in this 
and the gyrfalcons are longitudinal before and 
transverse after the first moult. The female is 
larger and more powerful than the male, with a 


slightly longer body, and decidedly longer wings ; 
she is the ‘ falcon ’ of the falconers, the male is a 
‘ tiercel,’ the more rufous young forms are ‘ red 
falcons’ or ‘red tiercels.’ The peregrine preys 
upon flying birds, such as wood-pigeons, all sorts of 
grouse, partridges, and plovers, or by the seashore 
on puffins, auks, and other marine birds. The 
falconers pit them against herons, and on its own 
account a falcon has been known to attack an 
intruding eagle. The cogent argument used against 
exterminators of falcons is that which may be 
urged against any disturbance of the balance of 
nature : that they kill grouse, pheasants, and other 
game-birds is undoubted, but they naturally tend 
to weed out the weaker forms, and thus, unless 
they predominate unduly, do more good than harm. 
Some even regard the grouse disease as a nemesis 
of the destruction of the nobler falcons. Peregrines 
usually live in pairs, and build large nests, gener- 
ally of sticks and herbage, on very varying sites — 
sea-cliffs, inland rocks, or even trees. The Aus- 
tralian Peregrine (F. mclanogcnys) and the North 
American form (F. anatom) are probably only 
varieties of the 
above species. 

(2) Next come a 
number of north- 
ern gyr- or jer- 
falcons, like the 
preceding, form- 
erly much used in 
falconry. The 
Scandinavian 
Gyrfalcon (F. 
gtjrfalco), which 
sometimes wan- 
ders farther south, 
and has been seen 
wild in Britain ; 
the Icelander (F. 
islandus), which 
also comes to 
Britain ; the near- 
ly pure white 
Greenland Falcon 
(F. candicans), of 
which the migrat- Greenland Falcon ( Falco candicans). 
ing young have 

been seen in Britain ; and the North American 
Gyrfalcon (/<’. labrador us ) are important forms. In 
their native haunts they feed on ptarmigan, geese, 
and other such birds. 

(3) Somewhat distinct are the desert falcons, by 
some authorities distinguished as the Manners’ (F. 
launarius) and ‘sakers ’ ( F. sacer) of south-eastern 
Europe, North Africa, and south-western Asia, both 
used in falconry. 

(4) The Merlin (F. cvsalon ) is a British species, 
like the peregrine in process of extermination. 
The male is bluish above and rather ruddy beneath. 
It is decidedly smaller than the peregrine, and 
preys upon smaller birds, such as finches, larks, 
and thrushes ; yet so bold is it that it has been 
known to turn threateningly upon man. 

(5 ) The English Hobby (F. subbuico ), with upright 
carriage and long wings, is a summer visitor in 
Britain, an eager enemy of larks, and sometimes 
even condescending to eat insects. Both of the last 
species have been used in British falconry. The 
Kestrel (Tinnunculus) is a nearly allied genus, 
separately discussed. 

Falcone. Aniello, Italian battle-painter, born 
at Naples in 1600. He studied under Ribera 
(Lo Spagnoletto), and subsequently founded a 
school of painters at Naples. During Masaniello’s 
outbreak (1647) he organised his scholars and 
dependents into a secret band (Compagnia della 
Morte) for assassinating Spaniards at night. On 
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the suppression of the insurrection Falcone betook 
himself to France, hut subsequently returned to ! 
Naples, where lie died in 1665. His works, few in 
number, represent chiefly military scenes. 

Falconer, Hugh, an eminent botanist and 
paleontologist, was born at Forres in Elginshire, 
29th February 1808. He graduated M.A. at Aber- 
deen in 1826, and M.D. at Edinburgh in 1829, 
and joined the medical service in Bengal of the 
East India Company. Appointed in 1832 keeper 
of the botanic garden at Saliaranpur, he distin- 
guished himself by the discovery of a large number 
of fossils in the tertiary deposits of the Siwalik 
hills. It was under his care that the first experi- 
ments were made by government in the growth 
of tea in India; and it was he who discovered 
during a journey in Cashmere the asafoetida plant 
of commerce. Overwork told upon his health, and 
in 1842 he had to return to England, whither he 
carried five tons of fossil bones and seventy large 
chests of dried plants. In England Falconer de- 
voted himself to writing memoirs and papers on 
Indian botany and pakcontology, to arranging 
the Indian fossils in the British Museum and 
East India House, and to preparing ins great 
illustrated folio, Fauna Antigua Silvalcnsis (parts 
i.-ix. 1846-49). He returned to India in 1847 to 
become superintendent of the botanic garden and 
professor of Botany in the Medical College at 
Calcutta. He came home finally in 1855, and 
in spite of failing health continued his paleon- 
tological studies with heroic energy. He died 
in London, 31st July 1865. A fund of £2000 
was raised to provide a memorial of this devoted 
martyr to science. A memorial fellowship was 
also founded at Edinburgh University to promote 
the study of paleontology and geology. The 
Palwontological Memoirs and Notes of the laic 
Hugh Falconer were published in 1868. 

Falconer, The Hon. Ion Keith, Orientalist, 
missionary, and athlete, was the third son of 
the Earl of Kintore, and was horn in Edinburgh, 
5th July 1856. From Harrow lie went to Cam- 
bridge, and there he began evangelistic work, con- 
tinued in conjunction with Mr Charrington at 
Mile End Road, London. Here he aided by per- 
sonal effort in founding an assembly hall, to which 
he contributed £2000. A keen cyclist, he defeated 
the then fastest rider in the world (1878), and 
rode from Land’s End to John o’ Groat’s. He had 
accepted the Lord Almoner’s professorship of 
Arabic at Cambridge, and was settled at Shaikh 
Otlnnan, near Aden, as a missionary under the 
auspices of the Free Church, when his bright and 
promising career was cut short by fever, May 10, 
1887. He was author of the article ‘Shorthand’ 
in the Eneyclopwdia Britannica, and in 18S5 trans- 
lated the Fables of Bidpai (q.v.), with an admirable 
introduction. See Memorials of Kcitli-Falconcr , 
by the Rev. Robert Sinker (Camb. 188S). 

Falconer, William, poet, was bora in Edin- 
burgh on lltli February 1732. A barber’s sou, 
he went early to sea, and before he was eighteen 
years of age was _ shipwrecked oil" Cape Colonna 
in Greece. The incidents of this voyage and its 
disastrous end form the subject of Falconer’s 
principal work, the poem entitled The Shipwreck 
(1762). He then entered the royal navy, being 
appointed towards the end of 1769 purser on the 
Aurora frigate, which foundered at sea, with all 
hands, shortly after 27th December, the day on 
which she loft Capetown. Falconer wrote several 
poems, but The Shipwreck is the one on which his 
lame rests •, it went through tin ce editions during 
it.-, author’s lifetime. His Demagogue is a satire 
on \\ ilkes and Churchill (1764), and he was also 
author of the Universal Marine Dictionary (1769). 


Falconet, a name used in the 35th and 16th 
centuries for a small field-gun. The ball weighed 
from 1 to 2 lb., .and the gun from 5 to 15 cwt. 

Falcon'idie, a large family of Birds of Prey 
(q.v.), occupying a position similar to that of 
i’elidre among 
Carnivores. The 
jnuscularstrength 
and power of 
flight ; the habit 
of preying upon 
living animals, 
and that in day- 
light; the world- 
wide representa- 
tion by over 300 
species, are to be 
noted. The beak 
js rather short, 
but very strong, 
and highest at 
the root ; the par- 
tition between the 
nostrils is com- 
plete ; the upper 
margin of the eye- 
socket projects ; Head and Foot of Brazilian Eagle, 
the feet bear 

strong, sharp, vending claws and large sole-pads. 
The family includes the Falcons par excellence— 
e.g. the genus Falco ; the Eagles— e.g. Aquila, 
Haliactus; the Buzzards— e.g. Buteo ; the Kites— 
e.g. Milvns, Elanns; the Hawks— e.g. Nisus, Astur; 
the Harriers— e.g. Circus ; the Caracaras— e.g. 
Ibycter, Polyborus— for which see the separate 
articles. 

Falconry (from Old Fr. faulconncric, a term 
introduced by the Normans), the art of training 
falcons and hawks to the chase. The term hawk- 
ing (from M.E. hank, earlier hand: — i.e. havck, and 
A.S. hafoc), though often used synonymously, is 
more correctly restricted to the practice of this 
fit in the field. In the East falconry has been 
traced back to a period anterior to the. Christian 
era, and was practised there and also in Europe 
long before its introduction into Britain. It was 
known to our .Saxon ancestors, and is mentioned 
in the Colloquy of Archbishop yElfric, written 
in the 10th century. In the celebrated Bayeux 
tapestiy Harold is represented with a hawk upon 
his glove; and the Norman nobles, who were as 
much addicted to hawking as to hunting, gave a 
great impetus to the sport in England by the 
importation of falcons (especially jerfalcons) from 
abroad, and by the large sums they expended upon 
this diversion. Henry II. used to send every year 
for young falcons from the dills of Pembrokeshire. 
Richard I. while in the Holy Land amused him- 
self with hawking at Jaffa, in the plain of Sharon, 
with hawks which he had brought with him from 
England. King John used to send to Ireland for 
his hawks — amongst other places to Carrickfergus, 
County Antrim, and was especially fond of a flight 
at the crane with jerfalcons which he received 
from the king of Norway. He used to hawk in 
Dorsetshire and Somersetshire, as appears by 
entries in the court rolls of payments for the 
expenses of the journeys. II hen Edward III. 
invaded France, he had with him, according to 
Froissart, thirty falconers, and every day either 
hunted or hawked as his fancy inclined him. The 
Paston Letters, written in the* reign of Edward II 
give an insight into the ways and doings of English 
falconers in the middle ages, as do also the various 
‘Household Books’ which have come down to us. 
Henry .VII. used to import his goshawks from 
France, and Henry VIII. ’s love of the sport nearly 
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cost him his life, if we may believe the anecdote 
told of him in Hall’s Chronicle. During the 
reign of Elizabeth hawking was much in vogue 
in England, and Nichols in his Progresses has 
given some interesting details of the queen’s 
participation in this pastime. Janies L was a 
most enthusiastic sportsman, and gave a great 
•impulse to hunting and hawking in England by 
inviting those of the French nobility who were the 
greatest adepts in these field-sports to come over 
to this country, and compete in friendly rivalry 
with his own subjects. He was especially fond 
of kite-hawking with jerfalcons, and earned this 
branch of the sport to great perfection on the 
wide heaths of Roys ton, Newmarket, and Thetford. 
It may be well to correct here an erroneous state- 
ment which has been many times repeated in print 
to the effect that Sir Thomas Monson in the reign 
of James I. gave £1000 for a cast — i.e. for two 
hawks, the truth being (as stated by Sir Antony 
Weldon in his Court and Character of King James, 
1650) that he spent £1000 before he succeeded in 
obtaining a cast which he considered perfect for 
kite-hawking. 

These were the palmy days of falconry, when the 
sovereigns on both sides of the Channel (James I. 
and Louis XIII.) were enthusiastic falconers, 
giving every encouragement to the sport, when 
the species of hawk carried was indicative of the 
rank of the owner, and when the best books were 
written by English and French masters of the 
craft. 

The disastrous state of the country during the 
period of the civil wars naturally put an end for 
the time being to the general indulgence in field- 
sports ; and it may be said that at the Restoration 
hawking had ceased to be popular, although from 
that time until the present it has never ceased to 
be practised by a few admirers of the old sport in 
various parts of the country. The last member of 
the royal family, it is believed, who sent for or 
received hawks from abroad was Frederick, Prince 
of Wales, son of George II., who occupied the 
•palace of Durdans ’ at Epsom, now a seat of the 
Earl of Rosebery’s, and used to hawk over the 
downs, where in 1825 there was a spot still known 
as 1 the Hawkery.’ Fashion, no doubt, had a good 
deal to do with the decline of hawking, for so 
soon as the reigning sovereign ceased to take an 
interest in the sport the courtiers and their friends 
followed suit. Between the years 1751 and 1791 
the third Lord Orford did much to encourage the 
practice of falconry in England ; and during the 
first quarter of the 19th century Colonel Wilson 
(afterwards Lord Berners) in Norfolk, and Colonel 
Thornton, of Thornville Royal in Yorkshire, not 
only practised game-hawking with great success 
(as did also Sir John Sebright, who wrote a 
practical treatise on the subject in 1S26), but 
excelled in those higher branches of the sport, 
kite-hawking and heron-hawking, which have long 
since become impracticable by reason of the 
extinction of the former quarry and the impos- 
sibility of securing the requisite conditions for a 
flight at the latter. 

In 1840 the formation of the Loo Hawking Club, 
whose headquarters were at the summer palace of 
the king of Holland, kept the sport alive for many 
years, and several English falconers who kept 
hawks of their own annually repaired to Loo for 
the enjoyment of heron-hawking, which was there 
carried out to perfection by the Dutch falconers 
Van der Henvel, the brothers Bots, and the veteran 
Adrien Mollen. The last owner of heron-hawks 
in England was Mr Edward Clough New- 
come, of Hockwold in Norfolk, a most accom- 
plished falconer, who died in 1871. About this 
time was formed the Old Hawking Club, which 


still flourishes, and annually pursues the sport of 
rook-hawlcing in the spring "and game-hawking in 
the autumn, the interval being devoted to lark- 
hawking with merlins and flights with the goshawk 
at rabbits and hares. Of late years the taste for 
fal corny has manifesto, increased, and there are 
now a great many owners of hawks (besides the 
members of the club just named) who carry on the 
old sport with more or less success in different 
parts of the United Kingdom. It may therefore 
be said that, although from various causes hawk- 
ing in England has declined since the days of the 
Stuarts, it has never actually died out, and is 
even at the present day in a fair way to be 
thoroughly revived. 

The birds employed by falconers belong to two 
classes — the long-winged, dark-eyed falcons, and 
the short-winged, yellow-eyed hawks. To the 
former class belong the Jerfalcons, Peregrine, 
Lanner, Saker, Barbary Falcon, the Indian Shahin, 
the Hobby, and the Merlin ; to the latter the 
Goshawk and Sparrow-hawk. The former take 
their prey by rising above it in the air, and stoop- 
ing at it from a considerable height, and striking it 
to the ground ; the latter pursue in a straight line, 
and, overtaking the quarry by superior speed, clutch 
it, and come down with it. The larger falcons are 
flown at winged game of all kinds — crows, magpies, 
rooks, herons, and wild-fowl ; the smaller falcons, 
such as the merlin and hobby, are used for taking 
larks; while of the short- winged hawks the 
sparrow-hawk is flown at blackbirds and thrushes, 
partridges early in the season, and quails, the 
goshawk taking pheasants, partridges, and wild- 
fowl, rabbits and hares. With all birds of prey 
the females are invariably larger and more powerful 
than the males, and the sexes are consequently 
selected according to the quarry they have to 
pursue. Jerfalcons are now rarely employed, 
partly owing to the difficulty of procuring them, 
partly because the peregrine falcon is preferred, 
and experience has shown that except in a woody 
or inclosed country, where the goshawk and 
sparrow-hawk are preferable, the peregrine is the 
most useful of all the birds of prey. 

Hawks are either taken young from the nest 
before they can fly, when they are termed eyesses, 
or are caught later, during the period of their 
migration, by means of a decoy -pigeon and a bow- 
net, when they are called jxissage-hauics. The 
mode of treatment is a little different, inasmuch 
as the latter have already learned to catch and kill 
prey for themselves, and only require to be tamed ; 
the former have everything to learn. A passage- 
hawk on being caught is hooded, and has jesses, or 
soft leather straps, fastened on her legs. She is 
then set down oma block of turf to prevent damage 
to feathers, and fed once a day, at first through the 
opening of the hood, afterwards with the hood 
removed. The bird is always fed upon the gloved 
hand, and gradually learns to step on to it from the 
perch, increasing the distance daily until she is 
obliged to fly to reach the fist. The training then 
commences. The hawk is called off, as it is termed, 
to the lure, which means that after tying a long 
line to the ends of the jesses she is held hooded on 
the hand of an assistant, until the falconer at the 
distance of five-and-twenty yards swings the lure 
to which the bird has been accustomed to come to 
•be fed. The hood being then removed, the hawk 
flies to the lure, and is exercised in this way for 
some time daily, until she is sufficiently tractable 
to be trusted without a line, care being taken not 
to feed her until she has flown, and always to 
reward her for coming to the lure with a morsel of 
the meat with which it is garnished. She is then 
entered at the quarry at which she is intended to 
be flown (partridge, rook, or whatever it may be) 
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by first giving her a live bird at the end of a long 
line, and allowing her to go off the fist and kill it ; 
eventually the line is dispensed with, and she is 
flown at wild quarry. 

Such, briefly, is the mode of training a passage- 
hawk. An eyess is somewhat differently treated. 
A straw-covered platform is put up in some shed or 
outhouse, and on this the nestlings (which should 
not be taken too young, or they will turn out 
screamers) are placed, the platform being about as 
high up as one can reach to feed the birds. They 
are fed three times a day on fresh lean beef, while 
growing, to keep up their strength, or hunger-traces 
will appear, like cuts across the webs of the 
feathers, and the latter breaking will render the 
birds useless. When they are strong enough and 



Fig. 1. — Leg and foot of Hawk, showing the method of 
attaching the jesses and hell : 
a, end of the leash ; b, b, jesses ; c, the bell ; <!, bewit ; c, varvels. 


able to fly, jesses are put on the legs, and a spherical 
brass bell (of Dutch or Indian make) on one leg, 
fastened just above the jess with a little narrow 
strip of leather termed a bewit (see fig. 1). At 
feeding time, now once a day, they are called to 
the lure, and, being allowed their liberty for some 
weeks (in which state 
they are said to be flying 
at hack), they daily 
gain strength and wing- 
power, until the time 
comes for taking them up 
and commencing their 
training, which after this 
stage doesnot differ much 
from the method above 
described for passage- 
hawks. When flying at 
hack, a hawk sometimes 
becomes wild, wanders 
away to a distance, and 
kills game for herself. 
When this is perceived, 
a bow-net, or other 
device for snaring, is set 
for her, to which she is 
decoyed and recaptured. 
The first operation in 
training is hooding, 
which, if successfully 
performed, overcomes 
1 l j-idR much difficulty. It re- 
1 A S : ) quires some patience and 
•I val dexterity, and should be 
practised at first in a 
darkened room, in which 
the hawk will lie much 
quieter than in broad 
daylight. The hood is 
simply a cap of leather 
(see fig. 2) made to fit 
the head in such 
manner ns to obscure the light, a single aperture 
only being left, through which the beak protrudes, 



Fig. 2. — Hooded Peregrine 
on the block : 

One eml of the lcasli is at- 
tached to the jesses, the other 
to a ring driven into the side 
or top of the block ; and thus 
the hawk is prevented from 
escaping. 


and a slit behind, which is opened and closed, 
when the hood is put on and oft', by means of 
bmces, one pair of which opens, the other pair 
closes the slit; the eye-pieces, which to prevent 
injury to the eyes are carefully blocked out, are 
covered for ornament with red or green cloth. By 
temporarily blindfolding the hawk, the hood causes 
her to sit perfectly quiet, and prevents her from 
baling, or fluttering, at the risk of breaking feathers, 
as she would -do if frightened by passers-by until 
gradually accustomed to them. 

Allusion has already been made to the jesses, or 
soft straps of leather (dog-skin is best), which are 
fastened to the legs of the hawk, by which to hold 
her on the glove and tie her to the perch or block. 
These jesses are about 6 inches long, and are 
never removed when the hawk is flown. In former 
times varvels, or flat rings of silver with the 
owner’s name engraved thereon, were permanently 
attached to the ends of the jesses, and through 
these one end of the leash was passed, the other 
end being prevented from going through by a 
leather button. At the present day, however, 
wvssfe fwkwaavs, wefev v.Av.g ?. swivel, which, 

is always detached before the hawk is flown. 

The lure, already referred to, is a device for 
luring the liawk back to her owner after an un- 
successful flight, and on this account the hawk 
is early made acquainted with it by being fed upon 
it daily while being trained. There are various 
patterns ; one of the simplest and most easily made 
consists of a couple of pigeons’ wings tied together 
on a flat circular leaden weight covered with 
leather, upon which a piece of raw meat is tied on 
both sides. The tabw-stick and drawer, which 
were formerly used as lures, have long been dis- 
carded. 

The beaks and claws of wild caught hawks me 
generally so long and sharp as to require paring or 
coping, as it is termed ; but this operation requires 
to be very carefully perfoimed (the hawk being 
hooded and held by an assistant), and not more 
than the tenth of an inch removed, or the efficiency 
of the beak and claws will be impaired. Indeed 
some falconers will never cope a hawk, except 
when the beak is overgrown ; and with goshawks 
especially, which have to hold such powerful prey 
as hares and rabbits, strong and sharp talons aie 
indispensable. 

Eastern falconers carry their hawks upon the 
right hand ; but European falconers always cany 
them on the left, leaving the right hand free for 
detaching leash and swivel, and removing and 
replacing the hood. 

The following are some of the technical terms 
used in falconry. The wings of a hawk are tcimed 
the sails : the tail, the train; the legs, arms; the 
toes, petty singles; the claws, pounces ; the crop, 
gorge; the stomach, panel ; the pellets of feathers 
and undigested food which are thrown up after 
feeding are termed castings. A young hawk from 
the nest is an eyess ; one that can porch but not 
fly, a branchcr ; an eyess reared at liberty, a hack- 
hawk : one taken later on migration, a passage- 
hawk ; a young hawk in the first year’s plumage is 
called a red-hawk, or a soar- or sore-hawk, from the 
Fr. sorcl, ‘ a reddish-brown colour.’ A wild caught 
adult hawk is a haggard. After the first moult 
a hawk is said to be interviewed ; when completed 
moulted, full summed : when purged of all super- 
fluous fat and in good condition, cnscamcd. -» 
broken feather is repaired by a process termeu 
imping; cutting or paring the beak and claws n 
termed coping. The prey when living is called tn 
quarry (from the Fr. curie) ; when dead, the pro- 
A hawk is flown either out of the hood—i.e. oil til 
fist — as in rook-hawking, or is put up, <;r east <>jf, 
a= in game-hawking before the game is sprtm 0 - 
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In the latter case, when a hawk soars in circles 
at a height above the falconer’s head, she is said 
to wait on. She stoops when descending with 
closed wings from a height at the quarry, binds 
when she seizes it in the air and conies down with 
it, carries when she flies off with it, rakes off when 
she flies straight away without soaring, and checks 
when she changes the bird in pursuit. At home 
she sits either indoors upon the perch or out of 
doors upon the block , and is carried to the field 
hooded upon the cadge, a padded wooden frame of 
square or oval shape, which is borne by an 
assistant with the aid of shoulder-straps. In this 
way six or eight hawks may be carried without 
difficulty, since, being hooded, they sit perfectly 
quiet. 

The principal works on falconry in English are the 
treatise on hawking in The Bokc of St Albans (1486) 
of Dame Juliana Berners (q.v.), from which very little 
practical instruction is to be gained; Gervase Mark- 
ham’s Gentleman’s Academic (1595), a later version 
of the last named ; Turberville’s Books of Falconrie 
(1575-1611) ; Latham’s Falcon’s Lure and Cure (1615-18 
and 1633); Bert’s Approved Treatise of Hawks (1619); 
Nicholas Cox, The Gentleman’s Recreation (1674, and 
numerous later editions); John Ray’s Summary of 
Falconry (1678); Campbell’s Treatise of Modern Fal- 
conry (1773) ; Sir John Sebright’s Observations on 
Hawking (1826); Belanay’s Treatise upon Falconry 
( 1841 ) ; Salvin and Brodrick, Falconry in the British 
Isles (1855 andlS73); Freeman and Salvin, Falconry: 
its Claims, History, and Practice (1859); Freeman’s 
Practical Falconry (18G9); Harting’s Essays on Sport 
(1883), Hints on the Management of Hawks (1884); 
and A Perfect Books for kepinge of Spar Hawkes or 
Goshaioks, from the original MS. of 1575 (1886). 

Faldstool, a small desk in churches in Eng- 
land at which the litany should be sun" or said. 
The name is also given to a folding-stool used by 
Roman Catholic bishops and other prelates on 
certain occasions. 

Falemd, one of the most important tributaries 
of the Senegal, rises in Futa-Jallon, and after flow- 
ing in a northerly direction joins the main stream 
above Bakel. About 120 miles above its mouth 
the Faleme is interrupted by rapids and waterfalls. 
Up to that point it is navigable for small steamers 
during two months of the year. 

Falerii, a city of ancient Etruria, and the capi- 
tal of the Falisci, was situated west of the Tiber, 
and north of Mount Socrate. After its capture and 
destruction by the Romans (241 B.C.), the inhabit- 
ants settled on a new site a few miles off. See 
Etruria. 

Falcrniau Wine, so called from Falcnius 
A f/cr, the district in which it was grown — and 
which lay in the northern portion of Campania, 
between the Massican Hills and the northern bank 
of the Yulturnus — was one of the favourite wines 
of the Romans. It is described by Horace as, in 
his time, surpassing all other wines then in repute. 
In the time of Pliny, however, Falernian wine had 
already, owing to a want of care in its cultivation, 
begun to decline in quality. 

Falicro, Marino, Venetian general and doge, 
was born about the year 1274. At the siege of 
Zara, in 1346, he defeated an army of SO, 000 
Hungarians, and afterwards, whilst in command of 
the fleet, captured Capo d’lstria. Subsequently he 
became ambassador of the republic to Rome and 
Genoa. He was elected Doge of Venice in 1354. 
In the following year, being dissatisfied with the 
punishment inflicted by a patrician tribunal upon 
a young noble, Michele Steno, who had publicly 
insulted the youthful wife of the aged doge, Faliero 
conspired with the plebeians to assassinate the 
oligarchy and make himself supreme ruler of 
Venice. ' The conspiracy was, however, revealed on 


the eve of its execution, and Faliero was arrested 
and beheaded on the 17th of April 1355. His fate 
forms the theme of tragedies by Byron and Swin- 
burne. 

Falk, Adalbert, Prussian statesman, one of 
the foremost combatants in the Kvlturkampf ( the 
struggle between church and state in Germany), 
was born at Metschkau, in Silesia, 10th August 
1827. Educated for the law, he held various judi- 
cial and administrative posts in his native province, 
until he was appointed Minister of Public Worship 
and Education in 1872. In this capacity he was 
mainly instrumental in carrying the so-called May 
laws (because passed in May 1873, 1874, and 1875), 
aimed at the hierarchical supremacy of the Church 
of Rome, by limiting the influence of the clergy in 
the schools, by reorganising the seminaries for the 
training of teachers, and by defining in a stricter 
and more comprehensive manner the relations 
generally of the clergy to the state. When, how- 
ever, Bismarck came to hid for the support of the 
clerical party, in order to carry out his later inter- 
nal policy, Falk resigned in 1879. Thereafter he 
retired altogether from political life. 

Falkirk, a town of Stirlingshire, finely situated 
on a rising-ground in the midst of a populous 
mineral and manufacturing district, and overlook- 
ing an expansive ‘ carse,’ by rail is 3 miles SW. of 
its seaport Grangemouth, 22 NE. of Glasgow, and 
26 WNW. of Edinburgh. Including now the 
suburbs of Grahamston, Bainsford, Laurieston, and 
Camelon, it was constituted a parliamentary burgh 
in 1832, and with Airdrie, Hamilton, Lanark, and 
Linlithgow returns one member. Its parish 
church — the Eglctis Bhrce, Varia Capellct, or Faw 
(‘speckled’) Kirk of chartularies and local tradi- 
tion— was rebuilt in 1810. There are also the 
county buildings (1868), burgh buildings (1876), 
town-ball (the former com exchange, 1859), an 
equestrian statue of Wellington (1854), a science 
and art school (1878), the Dollar Free Library 
( 1SS8 ), and a cottage-hospital ( 1889 ). The famous 
cattle ‘ trysts ’ or fairs, where stock was annually 
sold to the value of £1,000,000, have been largely 
superseded by the weekly auctions. The iron 
manufacture is carried on busily at Carron (q.v.) 
and other works. Pop. ( 1851 ) 8752 ; ( 1881 ) 15,599. 
At Falkirk on 22d July 1298 Edward I. inflicted a 
disastrous defeat on Wallace, and on 17th January 
1746 Prince Charles Edward defeated Hawley. 
Antoninus’ Wall (q.v.) is the chief antiquity. 

Falkland, a royal burgh (since 1458) of Fife, 
at the north-eastern base of the steep East Lomond 
Hill (1471 feet), 22 miles north of Edinburgh. 
Nothing remains of the old castle of the Earls of 
Fife, in which David, Duke of Rothesay, was starved 
to death by the Regent Albany (1402); but there 
are extensive and stately remains, still partly 
habitable, of the later royal palace ( circa 1450-1542 ), 
with singularly fine renaissance details. It was 
the death-place of James V., and has memories of 
almost all the other Stuart sovereigns.. With the 
estate and a modern mansion (1S44), it was pur- 
chased in 18SS by the Marquis of Bute. Pop. 106S. 
See Major W. ‘Wood’s Historical Description of 
Falkland (Kirkcaldy, 1SSS). 

Falkland, Lucius Carv, Viscount, was horn 
most probably at Burford, Oxfordshire, in 1610, sou 
of Sir Henry Can,-, himself of literary tastes and a 
friend of Ben Jonson. His father, created Viscount 
Falkland in the Scottish peerage in 1020, was the 
well-meaning but unfortunate lord-deputy of Ireland 
from 1622 to 1629 ; his mother was learned in lan- 
guages and in the Fathers, was an early friend of 
Chiflingworth, and, while still a girl, became a con- 
vert to the Catholic faith, though she did not avow it 
for twenty years. Lucius went to Ireland with his 
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parents, and had his education at Trinity College, 
Dublin, succeeded to his maternal grandfather’s 
property at nineteen, according to Clarendon, and 
soon after married, to his lasting happiness, Letice, 
daughter of Sir Richard Morrison. But the mar- 
riage irritated his father, who had been ambitious 
of a more splendid match, and moreover seems to 
have been displeased at the descent of his father- 
in-law’s property to his son. With that instinctive 
unselfishness, linked with impulsive temper, so 
characteristic of his nature, Lucius at once offered, 
but to no purpose, to give up all claim upon 
the estate ; he next crossed to Holland to volunteer 
into the sendee of the young republic, but soon 
returned to devote himself to his studies, especially 
of Greek. His father’s death in 1633 gave him the 
title, and for a time he lived with his mother and 
listened dutifully to all her anxious arguments for 
his conversion. But his rational temper could not 
find rest in her summary solution of liis question- 
ings, and ere long, guided by the resistless intellect 
of Chillingworth, he reached conclusions as alien, 
in their large tolerance, to Puritanism as to 
Papistry. He soon settled down in his house at 
Tew, in Oxfordshire, to a severe course of study, 
and to that convivivm philosophicum or convivium 
thcologicum which the loving pen of Clarendon 
thirty years after described with so peculiar a 
charm. Hither came constantly the brightest 
intellects of the university, but sixteen miles dis- 
tant, as well as the poets "and wits from London. 
In the group of closest intimacy Clarendon enu- 
merates Sheldon, Morley, Hammond, Earle, and 
Chillingworth, and to these we may add John 
Hales and the historian himself — great writer and 
constant friend. There is hardly another picture 
in our literary history so attractive as that of this 
‘university in a purer air’ under the oaks and 
limes of Tew, and of the Tusculan disputations 
there of Falkland, Hales, and Chillingworth, three 
friends united by so warm a friendship, yet unlike 
in everything save supremacy of intellect, little- 
ness of stature, and largeness of charity. To this 
period belong Falkland’s pleasing but not striking 
poems, which were edited by A. B. Grosart in 1871. 
His Discourses of Infallibility, and the longer Reply 
to the Answer thereto, are a truer index to what 
lay closest to his heart. 

For some years high thinking entirely occupied 
Falkland’s mind, but in 1639 we find him offering 
his sword for service against the Scots, and actu- 
ally accompanying Essex’s expedition as a volun- 
teer. After his return he sat in the Short 
Parliament for Newport in the Isle of Wight, 
and was again returned to the Long Parliament 
for the same place. Here he distinguished himself 
by his ardour and eloquence in behalf of consti- 
tutional liberty, which he felt to be endangered by 
the high-handed absolutism of Laud and Strafford. 
Although his innate love of fairness and justice 
impelled him at first to demand delay in the im- 
peachment of the latter until the charges made 
could be fully inquired into, he both spoke and 
voted with the majority on the third reading of 
the bill of attainder. He took the same part in 
the question of ship-money, and vigorously attacked 
the real illegalities of Finch, the Lord-keeper; but, 
though he assailed the bishops’ claims to divine 
right, he refused to support the abolition of Episco- 
pacy, while willing enough at first to exclude the 
bishops from the House of Lords. But the popular 
party moved loo fast for his wise and temperate 
patriotism, and, in his alarm at the threatening 
domination of a no less intolerant Presbyterianism, 
he found himself compelled to resist the second 
Bishops Exclusion Bill. 

At the commencement of 1642, after much per- 
suasion, he accepted the secretaryship of state, 


although he evidently mistrusted the character 
of the king, and had no share in the counsels of 
the queen and the inner party that really ruled 
his actions. It was characteristic of the man that 
he refused to make use of spies or to open letters; 
and, as was to be expected, we find him active 
in the last ineffectual efforts to bridge the ever- 
widening breach betwixt the Court and the 
Commons. When the inevitable war broke out 
he gave his sword loyally to the king, but his 
heart sank within him to see his much-loved 
country bleeding in civil strife. There is no more 
touching figure in our history than this large- 
hearted patriot in his last few months of life, 
so real yet romantic is the pathos that enshrines 
him. Already the shadow of death hung over him, 
and Clarendon tells us, in the most famous passage 
of the History, how, his cheerfulness and vivacity 
gone, and even his customary carefulness in his dress 
abandoned, 1 sitting amongst his friends, often, 
after a deep silence and frequent sighs, he would, 
with a shrill and sad accent, ingeminate the words 
“Peace, peace,” and would passionately profess 
that the very agonv of the war, and the view of 
the calamities and desolation the kingdom did and 
must endure, took his sleep from him, and would 
shortly break his heart.’ On the morning of the 
battle of Newbury, 20th September 1643, he knew 
that the hour for which he longed had come. He 
was cheerful beyond his wont, and put on clean 
liiien as if for a banquet. Placing himself in the 
front rank of Sir John Byron’s regiment, he rode 
forward to meet his death at a gap in the hedge 
where the enemy’s bullets Hew thickest. ‘Thus 
fell that incomparable young man, in tbe four and 
thirtieth year of his age, having so much despatched 
the business of life that the oldest rarely attain to 
that immense knowledge, and the youngest enter 
not into the world with more innocence : and who- 
soever leads such a life need not care upon how 
short warning it be taken from him.’ 

See Clarendon, both in the History and the Life ; also 
S. R. Gardiner’s History. There is no better account of 
Falkland than that in chap. 3 (vol. i.) of Tullocli’s 
Rational Theology in England in the Seventeenth Cen- 
tury (1872). See also the characteristically urbane 
yet irritating essay by Matthew Arnold {Nineteenth 
Century, March 1877), with the sufficient reply by 
Goldwin Smith (Contemporary Review, April 1877); 
and that by Lord Carnarvon in the Fortnightly Review 
for November 1882, based on his speech delivered at 
the unveiling of a granite memorial at Newbury, 9tli 
September 1S78. 

Falkland Islands, a British colony in the 
South Atlantic, lying between 01° and 03° S. let. 



and 57° and 62° W. long., some 250 mile* E. oi 
Patagonia, with which they are geologically con- 
nected by a submarine plateau. The group con- 
sists of East Falkland and West Falkland, with 
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about 100 small islands, besides tbe dependency 
of South Georgia (q.v.). According to the most 
reliable measurement — that of Wisotzki — East 
Falkland, rvith the neighbouring islands, has an 
area of 2849 sq. m., and West Falkland, with the 
small islands near it, an area of 1990 sq. m. Many 
of the islands are occupied only by myriads of 
penguins, whence the title King” of the Penguins 
sometimes bestowed on the governor of the Falk- 
lands. Pop. (1871) 811 ; (1887) 1843. The shores 
are deeply indented with bays and inlets, contain- 
ing many good harbours ; the surface is for the 
most part undulating (Mount Adam, the highest 
point, 2315 feet), with numerous small streams and 
lakes ; there are no trees, nor is coal found, but 
peat is plentiful. The climate is healthy, resem- 
bling that of the Orkneys, but is characterised by 
severe gales and abundance of moisture. Tiie 
average annual temperature was 34° in 1887 ; the 
average number of rainy days in the year is 240. 
Some wheat and flax are raised, but tussock grass 
and balsam bog are the principal vegetable pro- 
ducts. The chief industry of the inhabitants is 
sheep-breeding. Wool, frozen meat, live sheep, 
tallow, skins, and hides are exported (principally 
to the United Kingdom). The exports rose from 
£20,000 in 1870 to £108,000 in 1887 ; the imports 
from £21,000 to £07,000. The capital of the colony 
is Stanley (pop. 700), originally founded as a port 
of refuge, on East Falkland. The group, first 
sighted by Davis in 1592, received its present name 
in 1089 from Captain Strong, in honour of his 
friend Lord Falkland. It was occupied by France 
in 1710 and 1764, when it was purchased for 
£30,000 by Spain, who immediately thereafter was 
compelled to surrender her claim on receiving the 
ultimatum of the British government. It was 
for a while evacuated, but was definitely occupied 
by Great Britain in 1S33, and utilised as a penal 
colony' until 1S52. 

Fall, the name applied in theology to the 
change of state with respect to sin winch befell 
Adam and Eve in Eden. The Scripture version of 
the fact, and the allegorical and other spiritualised 
explanations that have been offered by theologians, 
are already' discussed under Adam ; here it only 
remains to point out the special use made of it in 
the orthodox Augustinian and Calvinistic scheme 
of theology'. The Fall was due to an external temp- 
tation offered by' the devil, and the inheritance of 
sin and a corrupted nature descended through the 
first sinners to all their natural descendants, to 
whom the guilt of the first sin was imputed in 
what is called original sin. This was possible, 
because Adam, as the covenant head or federal re- 
presentative of the whole human race, necessarily- 
involved all mankind — his descendants — in the 
consequences of his breach of the covenant which 
God made with him at his creation. Christ is 
‘the second man’ and ‘the new Adam’ (Bom. v. 
and 1 Cor. xv.), and in the new covenant made 
with God the believer, through Christ’s merits 
imputed to himself, is freed from the consequences 
of the Fall in so far as the after-life is concerned. 
See Adam, Evil, and Six. 

Fallacy, the incorrect performance of the pro- 
cess of reasoning so as to lead to error. The 
science of Logic reduces sound reasoning to certain 
rules, and when any- of these rules is violated a 
logical fallacy is the result. The time-honoured 
division was into two classes, according as the 
error lay in the form of the reasoning or in the 
matter: the formal were entitled in dictione, or 
those appearing in the expression ; the material 
were entitled extra dictionem, implying that the 
fault could not be detected from the language, but 
must be sought in a consideration of the meaning 


or subject-matter. Mill proposed to classify all 
fallacies under ( 1 ) Fallacies of Simple Inspection, 
or Fallacies a priori, which includes the whole 
of what may be termed Natural Prejudices; (2) 
Fallacies of Observation; (3) Fallacies of Gener- 
alisation, including Induction; (4) Fallacies of 
Katiocination or Syllogism ; and (5) Fallacies 
of Confusion, comprehending the petilio principii, 
the ignoratio elenchi, and ambiguous language 
generally 7 . Other classifications have been more 
or less elaborately' carried out. But, owing to the 
enormous variety' and intricacy of inaccurate and 
confused modes of thought, it is difficult to draw 
up a scheme at once complete and rigorously' 
scientific. See the articles Logic, Induction, 
Syllogism ; for Bacon’s eidola, prejudices influ- 
encing the judgment, see Bacon ; and for the 
subject of fallacies generally, see the text-books 
of logic, as those of Wliately, Mill, Jevons, and 
Fowler. 

Falling Bodies. See Gravitation, Kine- 
matics, Attivood’s Machine. 

Falling Sickness. See Epilepsy. 

Falling Stars. See Meteors. 

Falhnerayer, Jacob Philipp, a German 
traveller and historian, was born 10th December 
1790, at Tsclifitsch, near Brixen, in the Tyrol. At 
the university' of Landshut he studied law, history', 
and philology, and in 1S26 was appointed to its 
chair of History' and Philology. In 1S31-34 he 
accompanied the Kussian general, Count Oster- 
mann-Tolstoi, in a journey through Egypt, Palestine, 
Syria, Cyprus, Bhodes, Greece, Turkey, and Italy, 
and twice afterwards (in 1840 and 1847) he re- 
visited the East. The events of 1S48 recalled him 
to Bavaria, and for a short time he sat as a deputy' 
in the Frankfort parliament. Fallmerayer spoke a 
great number of European and oriental tongues. 
He died at Munich on 26th April 1861. His prin- 
cipal works are Gcschichtc des Kaiscrthnms Tra- 
pezunt (1827), Gcschichtc dcr Hedbinscl Morca ini 
Mittelaltcr (2 vols. 1830-36), and Fragmcntc avs 
deni Orient (2 vols. 1845). His views on the 
Slavonic origin of the modem Greeks excited the 
liveliest controversy at the time of their publica- 
tion (1835). His complete works, with a Life, 
were edited by Thomas (3 vols. Leip. 1861). 

Fallopius, Gabriel, Italian anatomist, born 
at or near Modena in 1523. He was professor of 
Anatomy' in 1548 at Pisa, and in 1551 at Padua, 
where he died, 9th October 1562. He devoted 
special attention to the anatomy of bones, and wrote 
careful descriptions of the ethmoid and sphenoid 
bones, and of the internal ear. The canal which 
transmits the facial nerve after it leaves the nerve 
of hearing is still known as the aqueduct of 
Fallopius. In myology he corrected various errors 
into which Vesalius had fallen. He also studied 
the organs of generation in both sexes, and the 
Fallopian tube which connects each ovary with 
the uterus (see Ovaries, Womb) is named after 
liim. He was superintendent of the Botanical 
Garden at Padua, and had a reputation as a 
botanist. A complete edition of his works in four 
folio volumes was published in 1600. 

Fallonx, Frederic Alfred Pierre, Comte 
de, a French author and statesman, was bom 
at Angers, 7th May 1811. He first drew atten- 
tion to himself by two works penetrated by an 
ardent love of the old Bourbon order of things — 
L’JSistoirc dc Louis XVI. (1840) and L’JIis- 
toire dc Saint Fie V. (1844). In 1S46 lie was 
chosen deputy for the department Maine-et-Loire. 
In religion he advocated the ideas of Montalem- 
bert, in politics those of Berryer, and united with 
his Legitimist sentiments a love of liberty and 
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education strangely incongruous with the historic 
character of his party. After the revolution of 
February 1S4S he exhibited much energy as a 
member of the Constituent Assembly, was one of 
those who organised the resistance to the insurrec- 
tion of the loth May, and, as reporter on the 
national workshops, pronounced for their imme- 
diate dissolution. He was also ■ one of the most 
ardent promoter's of the expedition to Rome. On 
the election of Louis Napoleon to the presidency, 
Falloux was appointed Minister of Public Instruc- 
tion, an office which he held for only ten months. 
After the coup d'etat he retired from public life 
to a country-seat near Angers, where he occupied 
himself with agricultural pursuits, and where he 
died, 6th January 18S6. He was a member of the 
French Academy. His writings include Souvenirs 
dc Charitc (1S57), Meditations ct Pr tires (1863), 
and Lc Convention du 15 Scptcmhrc (1864). 

Fallow (from the same root as Ger. fa hi or 
falb, expressing a pale dun, tawny colour). 
This word sometimes signifies waste, untilled land ; 
but usually it is applied to land that is ploughed 
and otherwise cultivated for a season without being 
cropped. The most of the wheat raised by the 
Romans was sown after the land was fallowed ; in- 
deed, the usual rotation was fallow and wheat alter- 
nately. It was only fertile soils that could long 
support such an exhausting system ; hence resulted 
the decreasing produce which the later Roman 
agricultural authors so often speak of and lament. 

The fallowing of land was introduced into all the 
countries which fell under the dominion of the 
Romans. Britain during their sway soon ex- 
ported large quantities of wheat, and for cen- 
turies after the Romans left no other mode of 
cultivating the land was followed. It may here be 
observed that, wherever the system of fallowing 
without giving manure to the crops is practised, it 
necessarily supposes that the soil is at least moder- 
ately fertile. This system is most successful on 
argillaceous soils, which are retentive of organic 
manure, and which cannot be cleaned by any other 
method. The destruction of weeds, such as couch- 
grass ( Triticum renens) with its long jointed roots, 
is the first great object of fallowing. The exposure 
of the soil-substance to the weathering action of 
the air and the rest given to the land are minor 
objects. The loss from washing out of valuable 
soluble substances, more especially nitrogen, by 
rain, is a serious disadvantage of fallowing ; ancl 
this, along with the possibility of the land becom- 
ing more and more foul with weeds during a wet 
summer, makes the benefits of the practice ex- 
tremely doubtful, unless under exceptional circum- 
stances. 

It was long before fallowing was introduced to 
any extent in Scotland ; but about the beginning 
of the 19th century it was largely practised. 
Owing, however, to the draining of the soil and the 
extension of the green-cropping system, it is now 
confined to the most retentive clay-soils, where it 
atlords the only means of thoroughly cleaning the 
land. Sometimes as many as three or four plongli- 
ings are given in summer before the seed is sown in 
autumn. In old cultivated countries land is com- 
monly so much reduced in its organic matter that 
fallows require to be dre.-sed with farm -yard manure, 
rape-dust, or guano, to obtain satisfactory crop-. 
Since the general introduction of green crops the 
tern; fallow has departed in some measure from its 
original meaning. These crops are sown on what 
was formerly the fallow-break, and arc now often 
styled fallow-crops. The land, no doubt, receives 
in some measure a fallowing ; it i- freed from weeds, 
and allowed to rest from the growth of grain crops. 
Bastard-fallowing is a term which is u-ed in Scot- 
land when hay-stubble is ploughed up in the end of 


summer, freed from weeds, and sown with wheat in 
autumn. 

Fallow Chat. See Wheateak. 

Fallow-deer ( Duma vulgaris), a native of the 
Mediterranean districts of Europe, Asia, and 
Africa, whence it has been introduced into other 
countries, such as Britain, where it leads a vigorous 
semi-domesticated life in many parks. It is a very 
graceful animal, standing about 3 feet high at the 
shoulders, coming in stature between the Roe-deer 
(q.v.) and the Stag (q.v.). The usual summer 
colour is reddish-brown with white spots, while in 
winter the spots are fewer and the general shade 
grayer. The tail is black above, white below. 
There are, however, numerous colour varieties— e.g. 
white forms. The antlers, which are confined to 
the bucks, or males, are cylindrical at the base, 
give off two tines at some distance apart, and then 
form a shovel-like or palmate expansion. The 



young male of the first year has no antlers, and the 
increasing annual development is marked for six 
years. Fawn, pricket, sorrel, soare, buck of the 
first lead, and buck complete are the names used 
to distinguish the various grades. The eyes and 
ears are large, and under the former theie lie con- 
spicuous sub-orbital cavities, which are wholly 
glandular, and not ‘ breathing places,’ as Gilbcit 
White and others have supposed. The breeding 
season is in October, and the doe beam in June. 
There is generally a single fawn, though occasion- 
ally two. The fallow-deer seem naturally timid 
and gentle, and become readily accustomed to man. 
The flesh is much esteemed. 

As to the introduction of this southern species 
into north Emope, certain information is wanting. 
It seems to have been unknown in Germany till the 
16th century. James YI. of Scotland introduced a 
hardy variety from Norway, when he brought home 
his queen, Anne of Denmark. Sir V. Brooke 
describes a second species (D. mcsojtolttmica) fiom 
Persia. The extinct Irish Elk is believed to have 
been allied to the imported species. See DiTR. 

Fall River, a busy manufacturing city and 
port of entry of Bristol county, Massachusetts at 
the mouth of the Taunton River, 49 miles S. of 
Boston by rail. The town is well built, the hand- 
some city hall and many other buildings being 
constructed of a fine granite Attained in the 
vicinity. It has a capacious and deep harbour, 
and is connected with New York dnijy by a line 
of large steani-packet«. Fall River is noted for 
its cotton-mills, of which it contains neatly 
with about 1,500,000 spindles. Other manufac- 
tures are nails and machinery, abundant water- 
powerbeing supplied by a tributary of the Taunton, 
which falls 130 feet in it« last half-mile. 1 op. 
(1870) 20,766; (1SS0 ) 49,00G ; (1880) 50,SG3. 
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Falmouth, a parliamentary and municipal 
borough and seaport of Cornwall, on the southern 
side of the estuary of the Fal, 18 miles NNE. of 
the Lizard, and 66 by rail WSW. of Plymouth. 
It chiefly consists of a narrow street, a mile 
long, with suburban terraces and villas on the 
heights behind ; and it has a branch-railway ( 1863), 
a polytechnic society (1833), and a town-hall 
(1866). The harbour, one of the best in England, 
is 5 miles long by 1 to 2 miles wide, and 12 to 18 
fathoms deep. The entrance is defended on the 
west by Pendennis Castle (c. 1538-44), which crowns 
a rock 198 feet high, and which in 1646 surrendered 
to Fairfax after a five months’ siege ; on the east, 
by St Mawes Castle (1543). Pop. of the muni- 
cipal borough (1851) 4953; (1881) 5973; of the 
parliamentary borough, which includes Penryn, 
and which since 1885 has returned only one mem- 
ber, 18,072. From 168S to 1850 Falmouth was 
one of the principal packet-stations for foreign 
mails. There is a considerable pilchard-fishery off 
the neighbouring coasts. The chief exports are 
tin, copper, pilchards, and fuel. Here orange and 
lemon trees yield plenty of fruit on open garden- 
walls. Falmouth has arisen since 1613, Sir Walter 
Raleigh having drawn notice to its capabilities. 
Charles II. incorporated it in 1661 ; and at one time 
it was a stronghold of Quakerism. See The River 
Fal and Falmouth, by C. J. (Truro, 1S76), and 
Caroline Fox’s Memoirs of Old Friends (18S2). 
False Bay. See Cape Colony. 

False Pretences. See Fraud. For False 
Money, see Coining ; for False Swearing, see 
Perjury ; and for False Weights, see Weights. 

False Point, a cane and harbour of Bengal, 
43 miles E. of Cuttack by canal. The harbour, 
which has a lighthouse, is safe and roomy, and is 
considered the best between Calcutta and Bombay ; 
it is the entrepQt for the trade of Orissa, and a 
regular port of call for the British Indian Company’s 
steamers. 

Falsetto, a term in singing for the highest 
register of a man’s voice, which joins the natural 
or chest voice, and which, by practice, may be so 
blended with the chest-voice as to make no per- 
ceivable break. See Voice. 

Falstaff. See Oldcastle, and Fastolf. 

Falster, a Danish island in the Baltic, south 
of Zealand, which measures 26 miles by 16 at its 
widest part, and has an area of 183 scj. m. It is 
flat, remarkably fruitful, and well cultivated. Its 
inhabitants (30,212 in 1881) employ themselves 
chiefly in agriculture and cattle-breeding. 

Falun, or Fahlun ( called also Gamla Koppar- 
berget — i.e. ‘the old copper-mine’), a town of 
Sweden, 57 miles W. of Gefle by rail. It has for 
more than six centuries been famous for its copper- 
mines, though the quantity of ore now obtained is 
much smaller than formerly. In 1650 the yield was 
3150 tons annually ; this, however, declined in 1690 
to 1900 tons ; at present it is only about 400 tons. 
The excavations extend for miles underground. 
Destroyed by fire in 1761, Falun was rebuilt on 
a regular plan ; but its wooden houses have a 
sombre appearance, being blackened by the fiuues 
of the numerous smelting-furnaces. Pop. 7507. 

FalllllS, a term given by the agriculturists of 
Touraine to shelly sand and marl, which they use 
as manure, and applied by geologists to the deposits 
from which they are obtained. 

Faina (Gr. Rheme), the goddess of rumour, a 
personification which appears in the works of the 
earliest poets. Sophocles makes her the child of 
Hope ; Virgil, the youngest daughter of Terra, and 
sister of Enceladus and Co; us. 


Farna Clamosa, in the ecclesiastical law of 
Scotland, is a widespread and prevailing report 
imputing immoral conduct to a minister, pro- 
bationer, or elder of the church. When such report 
exists, a presbytery may commence process against 
a minister without the instance of any particular 
accuser, but as acting for the vindication of then- 
own order, and in behalf of the morals of the com- 
munity. If satisfied that the fama is not ground- 
less, the presbytery serves the offender with a libel 
when no private party comes forward to execute it. 

Fainagosta, or Famagusta, a seaport on the 
east coast of Cyprus, on the supposed site of ancient 
Arsinoe. It was a place of importance during the 
Crusades ; and under the Venetians from 1487 to 
1571 it became a rich and flourishing seaport, 
with 30,000 inhabitants. On falling into the 
hands of the Turks after a long siege (1571), it 
began to decay ; an earthquake in 1735 completed 
its ruin. The church of St Nicholas, now used as a 
mosque, contains many monuments of its former 
use, and is a fine specimen of medieval architec- 
ture; in it Richard I. of England crowned Guy de 
Lusignan king of Cyprus in 1191. Famagosta, 
which now has only about 660 inhabitants, pos- 
sesses a natural harbour, 14 mile long by 4 mile 
wide, but it is now almost sanded up. The chief 
exports are com and its famous pomegranates. 

Familiar (Lat., ‘servant’), a supernatural 
being in attendance upon a magician, wizard, 
or other professor of the black art. The belief 
in spirits as especial patrons or guardians of indi- 
viduals is very ancient, and is still widely spread 
among more than savage races. The guardian 
angel is indeed^ an integral part of his faith to 
many a Christian, as much as the torngak to 
the Eskimo, or the genius natalis to the ancient 
Roman. The genial and sportive guardian spirit 
of the household is also a venerable belief, and 
we find in Leviticus (xix. 31) a warning against 
familiar demons who give occult knowledge. 
During the middle ages the belief in ‘enchanted 
rings’ containing familiar spirits was widely dif- 
fused throughout Europe, the magicians of Sala- 
manca and Toledo being especially famous for 
their skill in thus subjugating anil imprisoning 
demons. The notion of familiar spirits is one 
perfectly natural to the Persians and Hindus, and 
Aladdin’s ‘ slave of the lamp ’ is an example in 
point. A favourite form assumed by the familiar 
spirit in western Europe was that of a black dog. 
Such was the case with the famous Cornelius 
Agrippa, who was always accompanied by a devil 
in the shape of a black dog. When he saw that 
his death was at hand, according to Paulus Jovius, 
he took from the dog’s neck a collar inscribed with 
magic symbols, and let him go with the words : 
Abi, perdita Bestia qua: me to turn perdidisti. 
Butler, in his Sndibras, gives the dog the respect- 
able office of tutor to the sage, and Wierus, the 
pupil of Agrippa, assures us that the animal was no 
cncodamion but a natural pet. At least there is no 
doubt about the black dog in Goethe’s Faust and 
his association with Mephistopheles, and there is 
good tradition that Simon Magus also had a familiar 
in the same form. See Demonology and Witch- 
craft. 

Familiars. See Inquisition. 

Faiuilistfcrc. See Guise. 

Family, from Latin familia, which meant, 
primarily, the holding in slaves, and secondarily, 
the whole domestic property, of a paterfamilias; 
but which, as commonly used, denoted the body 
of people within a gens (a number of such bodies 
making up the gens) who traced their descent 
through males to a common ancestor. The family, 
in civilised countries, is the little group consisting 
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of a man (its recognised head), his wife, and their 
children, which forms the inmost circle of relation- 
ship ; and is connected more or less with other 
similar groups by relationship — relationship being 
reckoned by degrees, and counted through both 
father and mother, and determining rights of in- 
heritance ab intcstato and the law of incest. It 
was the universally received opinion until lately 
that this group existed substantially in the form 
known to us, with the father (sometimes with 
more than one wife) at its head, from the begin- 
ning of society ; and that it was the germ from 
which all societies had been developed. It was 
thought there could be nothing more according to 
nature, and that there could have been nothing 
more primitive. Given such a family ( so the reason- 
ing went on), as the children and their descend- 
ants married, a number of similar groups would 
be formed round it, separate from one another, but 
all subject to their patriarch, in whose family they 
would be as long as he lived. They would probably 
separate from each other at his death, and expand 
and multiply each by itself ; but by-and-by the family 
groups thus arising would find it convenient to go 
on living together, and thereafter they would be- 
come a set of separate tribes, many of which would 
be neighbours, and which might form in time the 
population of a district. Then the remembrance of 
their origin remaining, it would he easy for them 
to act together for common purposes; and tills point 
arrived at, the descendants of one man would be 
well in train for constituting a people or nation. 
The history of Israel was thought to favour this 
account of the growth of tribes and states out of 
the family (known as the Patriarchal Theory) ; for 
it made each of the twelve tribes consist of descend- 
ants of a son or grandson of the patriarch Jacob, 
while the union of the tribes constituted the nation. 
In Genesis, too, the population of the world is 
represented as composed of tribes and nations 
descended from Noalrs three sons, Sliem, Ham, and 
Japliet. A modified form of this theory, put for- 
ward by Sir II. S. Maine, in his work on Ancient 
Law (1SG1), is still perhaps (at anyrate, wherever 
English is spoken ) the most popular account of the 
origin of societies. 

Maine assumed that the family of ancient Rome 
gives the true suggestion of what the primitive 
family was ; and this he accordingly described as 
having consisted of a paterfamilias, who had patria 
polcstas — i.e. unlimited power over his household, 
with his wife, his children, persons adopted by him, 
and slaves. The primitive relationship was in his 
view merely the bond made by common subjection 
to the paterfamilias ; and as he assumed that 
women when they married would become subject 
to a new paterfamilias — that there would be no 
marriages between persons of the same family — he 
deduced that a woman’s descendants would be out 
of the relationship of the family of her birth at 
first, and that thus relationship would afterwards 
come (he did not show how) to be traced through 
males only — the relationship called at Rome agna- 
tion — and that the clans, tribes, and societies into 
which the family gradually developed would every- 
where be agnatic. Rut it is certain that early 
societies have not been all agnatic ; and, indeed, 
the Roman type of family, with palria polcstcis and 
agnation, seems not to occur in any system of old 
law except the Roman. Maine’s primitive family, 
too, is too complex to belong to the beginning of 
society ; and, the social tendency of men considered, 
his primitive father who acknowledged obligations 
to nobody is hardly to be reconciled with human 
nature. His theory thus appears to be liable to 
objections special to itself. There are others which 
apply to the patriarchal theory in both forms ; and 
two of these should be mentioned. 


First, there are numerous societies (not indeed 
of the most important) and various forms of the 
family of which the patriarchal theory does not 
even attempt to give any account. And next, in 
the societies upon contemplation of which it was 
founded, a most serious difficulty for it is presented 
by the tribes, which consist of several clans, each 
clan considered separate in blood from all the 
others. The patriarchal theory of course involves 
that the clans in a tribe are all of the same blood. 
Maine suggested that the clans in those cases united 
by the help of some fiction analogous to adoption ; 
but the suggestion is too vague to be useful. 

One form of the family which the above-described 
theories neglected, but which has prevailed very 
largely, is especially interesting because of the dis- 
closure of it wliicli is given us in the Book of 
Genesis. In becnah marriage (the name is taken 
from Ceylon ) tire man goes to live with his wife’s 
family, usually paying for liis footing in it by 
service ; he is in general an unimportant person in 
the family ; and the children are not his — they 
belong to "the family and kindred of liis wife. He 
is Jost to his family and kindred so long as he 
remains a beenah husband ; he may even have (as 
in New Zealand) to fight against his own relations. 
Beenah marriage, as we know it, is commonly 
practised concurrently with marriage by purchase, 
in which the husband takes away the wife and 
becomes entitled to her issue ; but a few tribes aie 
known which make no other marriages. Now 
Jacob made a beenah marriage into the family 
of Laban ; and Genesis, xxiv. 1-8, shows that theie 
was much more than a possibility that Isaac, ns a 
condition of marrying into his father’s kindred, 
might have had to do the same. It need scarcely 
be pointed out that Samson’s marriage with a 
Canaanite woman was a marriage of this type. 
Moreover, the first reference to marriage in the 
Scriptures (Genesis, ii. 24) is scarcely intelligible 
except as a reference to beenah marriage; it cannot 
possibly refer to a marriage of the Roman type, and 
scarcely to any marriage under which the bride 
would go to live with her husband’s kinsfolk. In 
Jacob’s case, Laban claimed the children. Jacob, 
his wives concurring, had stolen away with them— 
and it is clear that they were not his. Isaac had 
married into the same family, and his children were 
his, because he had been allowed to purchase the 
mother; but Jacob had nob purchased — he had 
merely won for himself a place in Laban’s family 
as the husband of Laban’s daughters, and to that 
family both he (while he chose to remain _ in it) 
and his children thus belonged. The marriage of 
Isaac shows that beenah marriage was not ex- 
clusively practised by the kindred of Laban— that, 
when they saw fit, they gave their daughters to he 
taken away. But, in connection with this, it is to 
be noticed that the bridal gifts (bride's price) for 
Rebekali were given not to her father, but to her 
mother and brother. Here the father was not the 
head of the family, but a secondary person ui 
it; the mother was the head, and the daughter 
belonged to her and her kin. 

Such might the family be among early Semites. 
And, of necessity, the kinship was not agnatic. 
There was admitted relationsliip between Laban 
and Jacob, his sister's son ; and, from Judges, ix. 
1-4, and many other passages, it is to be gathered 
that anciently a man’s relatives on the mothers 
side considered him ‘ their bone and their flesh 
of their clan, or, at anyrate, of their near kindred. 
Among the Semites of Arabia, beenah niairiago 
was maintained for women of condition down to a 
comparatively late period ; and at all times it was 
common for men who had been_ received into pro- 
tection by a tribe to get a wife from it and to 
become incorporated with it through marriage. 
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Marriage by purchase ultimately supplanted the then the sister’s children succeeding. The woman 
beenah marriage among the Hebrews, and became has no husband living with her ; there is no father 
the prevailing marriage among the Arabs (and no in this family ; the woman has a number of bus- 
doubt the same has happened in many cases). We bands who visit her in turn; and, as a result of 
proceed to describe the incidents which are found this polyandry and of the composition of the family, 
with it everywhere, while it is still in a direct or - no Hair knows or thinks of Ins own father, and it 
crude way a means of constituting family relations, is the uncles who fulfil the father’s part. The 
We find at this stage that the man often gets children are of the kin of the mother only, because 
with his wife any children she has had already, and there is uncertainty of fatherhood, and no man in 
thus he gets children born of her while he has been the father’s place. And we may safely take it that 
her beenah husband ; he gets, a fortiori, the child in nothing less than this, or something fully equiv- 
of which his wife is pregnant at the time of the alent, can the ignoring of the father and tracing 
marriage ; he gets all children born to her there- of kinship through the mother only have anywhere 
after whether they are his own or not (about which originated. 

lie is often found to be indifferent); and; in cases A number of rude tribes are known which seem 
far from rare, he may even have children of the to have only the Nair family ; but the Nair poly- 
woman born after his death accounted his, and andry is more commonly found alongside of a 
entitled to be his heirs, by means of what is called system of polyandry which yields a family of a 
the Levirate. He may actually be the father of his more advanced sort, in which the wife goes to live 
wife’s children, or of most of them ; but very com- with her husbands, and the husbands are brothers 
monly lie is ready to give her in loan, sometimes (which, in the Nair system, they need not be, and 
out of hospitality, sometimes for a price (in which generally are not). The eldest brother takes the 
latter case, the child, if any, may go to the bor- wife anil is head of the family, all the children 
rower) ; he calls in the services of a friend who gives being accounted his. This has been called Tibetan 
promise of being able to beget goodly offspring ; polyandry, because of its prevalence in Tibet ; and 
and a child by his brother may appear to him to be it has been shown upon direct evidence to have 
in precisely the same case as a child by himself — in prevailed very widely, both in ancient times and 
which we find an explanation of the Levirate. The m modern. The Arabian polyandry described by 
foundation of the paternal relation in such a family Strabo is of this kind ; so also and more distinctly 
is, in short, purchase, not paternity; the man has the Hindu polyandry disclosed in the Maliabhfirata; 
bought the woman and her issue, and (whether the polyandry of the Britons, described by Ctesar, 
there be much paternal feeling or little) her cliil- is closely akin to it, but somewhat different. In 
dren are counted his, as the increase of liis cattle families of the Tibetan type, the brother-husbands 
is. Purchase is here a means for taking children have got the woman into their mastery (be it by 
out of one kindred into another. Men desire cliil- capture or by exchange or purchase) ; the children 
dren for the strengthening of their kindred, and no may be seen, as with monandry, to be of the blood 
doubt because they have felt stirrings of paternal of their kindred ; and they might have been peace- 
feeling. But paternity has not learned to be exact- fully added to that kindred wherever exchange 
ing, and it is of no avail to give any right to chil- or purchase had been thought of. Only a sufii- 
dren. The purchase marriage of the early Arabs ciency of women and of the means of living would 
illustrates every point that has been mentioned, then be wanting to change (let us say, .among the 
and so also does the family of the early Hindus. Arabs) the Tibetan family into the monandrous 
The family founded upon purchase in this crude purchase family already described. And the Nair 
way is plainly a transitional form, and its future would similarly be changed into the beenah family, 
course is certainly upward. It takes a more familiar It is male kinship that is now found with Tibetan 
look, as paternal feeling strengthens, and the polyandry, the brothers in order succeeding to the 
relationship of its members puts the contractual headship of the family, and then the eldest son of 
source of that relationship into the shade. And by- the brotherhood. 

and-by purchase itself disappears or remains only And where this succession law appeal's in the mon- 
in a symbol. In what may he taken to be an early androus purchase family, brothers first succeeding, 
stage, we very frequently find that at a man’s and the sons only after them, we may reasonably 
death his brother succeeds him, inheriting his wife infer that there has been a movement from the 
and children with his other property. Ultimately Tibetan to the monandrous family. The same con- 
the sons succeed. And then we often find that ( as elusion may also be drawn wherever, with succession 
in the Hindu family) the idea of family property of son to father established (a more advanced stage), 
is firmly established ; so that the father, though it is held that a man may beget a son for his 
having sole control, is regarded as only joint-owner brother either in his lifetime or after his death 
with his sons of the family possessions — a state of (the latter case being the Levirate — familiar as 
things which must have originated in some form occurring among the Hindus and the Hebrews); 
of joint-family, in which the father had been that provided a man’s wife is mother, it suffices 
co-owner with liis brothel's or other kinsmen. that his brother should be father, as it would have 

Now, to go back, with what does beenali marriage done in the Tibetan family. A prevalence of the 
appear to be connected? We have seen its relation Nair family, again, at some earlier period may be 
to marriage by purchase. inferred, as we have seen, from our finding kinship 

With heenab marriage, children belong to the counted through females only, although the family 
family and kindred of their mother, and we find where this occurs may not be Nair. 
the same thing, and a reason for it, in the rudest We find this kinship with monandry, usually 
family system which is known to us. This is what with the man head of the house — another form of 
has been called the Nair family, because of the the family, husband and children not being counted 
striking example of it found among the Nairs of relatives — very widely, and among peoples in very 
Malabar. Among the Nairs bodies of the nearest different stages of advancement. Tims, it is very* 
relations form a joint-family, and hold their land common in tribes like those of Australia and 
in common, the control of the joint-interests being America, and it is established also among peoples 
in the oldest male ; but the family proper among comparatively so far advanced as the Ashantis, 
them consists, when at the fullest, of a woman with In the greater number of Australian tribes, though 
her mother and brothers, and of her cliildren. The polygamy is practised largely, and a wife is little 
uncles are the protectors of the cliildren, who are better than a slave, and is valued chiefly for her 
their heirs ; brother first succeeding to brother, and services (licentious practices which tend to make 
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fatherhood uncertain being, however, exceedingly 
prevalent), children belong to the kindred of their 
mother, and, as the father is not allowed to marry 
women of his own kindred, not to that of then- 
father; so that the children may be of as many 
kindreds as the man has wives, but are never of liis 
owu kindred. Among the Ashantis, amid distinc- 
tions of rank, with wealth accumulated and with 
women jealously watched over, we find children 
similarly counted of the kin not of their father, 
but of their mother, the sister’s son being a man’s 
heir in preference to his son ; while among the 
Fantis, a neighbour people of the same race, fail- 
ing a sister’s son, the cliief slave is heir, the son 
being excluded from succession in his father’s 
family altogether. The family religions seem to 
have in this and similar cases preserved a kin- 
ship which is not now consistent with the domestic 
relations. 

The same kinship has of course prevailed wherever 
the wife has been the head of the family, of which 
many examples, more or less trustworthy, have 
been collected. In some of these daughters only 
have been heirs (Lycia, Egypt), sons going into 
other families with or without a dowry. A former 
prevalence of this kinship (and therefore of the 
Nair family) may, moreover, be inferred from such 
facts as permission of marriage between persons 
closely related through the father (but not relations 
under female kinship)— e.g. brother and sister 
german, who might marry in a certain case in 
Attica (for which we also have in Athenreus a 
clear tradition of the Nair family — of a time when 
no man knew who was his father), and more 
generally, it would seem, among the Hebrews 
(Abraham and Sarah, Amnon and Tamar) ; as the 
feeling for the sister’s son which Tacitus noted 
among the Germans— which was precisely that of 
the rudest female kinship tribes ; and, a fortiori , 
from the succession of the sister's son, if only to the 
sovereignty, as among the Celts of Scotlancl, or of 
the mother’s brother, as in the story of Meleager. 
By inference the evidence for the Nair family may 
thus be greatly enlarged, as we have seen that the 
evidence for the Tibetan family may also be. 

Taken altogether, the evidence suggests strongly 
that these two systems occurred commonly together 
among a people, as beenah marriage and purchase 
marriage do— each havin" left its mark upon the 
same people’s customs. The evidence shows also, 
if good for anything, that the Nair kinship was 
supplanted (traces of it long remaining) by the 
kinship which the purchase family brought in or 
established. 

So much polyandry among early men would of 
course indicate that very generally their circum- 
stances were like those of most polyandrous peoples 
now, in that the struggle for existence was severe, 
and they had learned to keep down the number of 
their women by infanticide to the lowest possible 
point. And geologists have shown us that their 
circumstances were generally far harder than those 
of any peoples now known to us. As men have had 
to reason out for themselves systems of kinship, it 
is norv intelligible that at first and for long they 
should not get beyond the kinships which are most 
obvious, those which arise through the mother, and 
which sufficed to connect the children with her 
tribe (polyandry of the Tibetan tvpe being indeed 
impossible until this kinship has made a good deal 
of progress); and that thus the early bands of men 
at first acknowledged only the Nair kinship. 

The theory of the growth of societies which the 
various forms of the family taken together seem to 
point to can now be indicated, but here it can only 
be outlined very briefly. 

Among tribes of the ruder sort, whether having 
female or male kinship, the true family (and so 


travellers constantly name it) consists of all tho=e 
who are considered* relatives— of all who are of the 
same Totem (q.v.)— all of them being prohibited 
from marrying each other (exogamy) ; being bound 
together by the regard they have for the totem; 
and also all liable equally to be struck at for each 
other’s offences, and all bound equally to revenge 
each other’s injuries (the blood-feud). The totenns 
usually an animal or plant after which they are 
named, and from which they believe themselves to 
be descended. The tribe among such peoples is not 
a body of kindred ; it is made up of people of 
several different totems ; and the same totems are 
usually spread over many neighbouring tribes— all 
those who are of the same totem in all the tribes 
constituting the totem family. Now exogamy and 
female kinship account for this interfusion of the 
totem families throughout the tribes. It is exactly 
what would arise if a number of neighbouring 
totem families, having the female or Nair kinship, 
became exogamous — i.e. ceased to take to wife 
their own women and took the women of their 
neighbours. And, as the whole system depends 
upon the totem, we must take it that the totem 
families existed separately before exogamy inter- 
fused them. This gives us, for a beginning, a 
totem group or family having Nair kinsliip_ and not 
exogamous ; and, next, when exogamy (in what- 
ever way) became established, an admixture of 
neighbouring totems in eacli of the groups ; which 
admixture, if male kinship supervened, would 
necessarily remain — except in so far as the scattered 
portions of the totem families joined together and 
drew apart and became each family a separate clan. 
With male kinship ( i.e. children of the totem or kin- 
dred of their father) exogamy would bring no totem 
from the outside into a group ; and, therefore, we 
are forced to believe that wherever a tribe consists of 
several exogamous male kinship clans or families, 
these must at first have had the Nair kinship. 
Exogamy has been the prevailing marriage law 
among all races ; female kinship, too, is known 
upon direct evidence to have prevailed widely ; 
and, accordingly, this gives a good explanation of 
the constitution of all the tribes which have con- 
sisted of several clans, that difficulty for the 
patriarchal theory for which Maine proposed the 
hypothesis of a fiction. 

As to the family proper, we have, on this view, to 
believe that (though tlie partnership of brothers in 


believe that (though the partnership of brothers in 
women may have commenced in the totem group 
while still separate, when women would probably 
be got by capture), the kinship was Nair, or pre- 
dominantly Nair, until the interfusion of the totems 
had taken place. After that, peaceful marriages 
could be made within the tribe between persons of 
different totems ; they might be either of the Nair 
type or the Tibetan— these giving way, as circum- 
stances improved, to beenah marriage and the more 
familiar form of monandry ; and by-and-by, when 
men came to desire it, marriage agreements (made 
upon the consideration of exchange or purchase) 
would allow of children being added to the totem 
of their father. This brings us to the competi- 
tion of the Nair or beenah family and the purchase 
family, which naturally ended in the triumph of t he 
latter, followed by a progress therefrom to the family . 
in its more familiar forms. But a kinship estab- 
lished in the totem family could not be easily sup- 
planted ; so that female kinship might have a long , 
career under favourable circumstances. Licentious 
practices which make fatherhood uncertain, amVscr- 
vility to custom, seem to have maintained it among 
the lower tribes; while the force of religion— the 
totem (animal or plant or other natural object) 
having become a god, and its worship regulating m 
many ways the lives of its devotees— accounts for 
its having lasted among the liigher African peoples. 
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Interfusion of ‘families’ (i.e: ‘kindreds’), such 
as is produced by exogamy and female kinship, is 
nowhere more strikingly illustrated than among the 
Ashantis and their neighbour peoples. 

For facts and reasonings bearing upon the subject of this 
article, see Sir H. S. Maine’s works, especially Ancient 
Law , and Early Law and Custom ; J. D. Mayne’s Hindu 
Law and Usage; Bacliofen’s ' Has. Mutterrccht, and 
in connection thereuntil, Giraud-Teulon’s La Mire chcz 
certains Peuples de I’Antiqaite ; Studies in Ancient His- 
tory, and the Patriarchal Theory, by J. F. McLennan; 
also, ‘ The Worship of Animals and Plants,’ Fortnightly 
Review (1869-70); Kinship and Marriage in Early 
Arabia, by W. Robertson Smith ; Herbert Spencer’s 
Principles of Sociology, vol. i. ; Sir J. Lubbock’s Origin 
of Civilisation ; and Lewis H. Morgan’s Ancient Society. 

Family, in zoological classification, means an 
alliance of nearly related genera. Individual, 
species, genus, family, order, class, and phylum are 
the common categories of classification in ascending 
order, with intermediate ranks, such as sub-genus, 
sub-order, sub-family, section, and sub-phylum. 
Thus, the dolphin family — Delpliinidie — includes 
the genera Delpliinus or Dolphin, Monodon or 
Narwhal, Delphinapterus or Beluga, Phoctena or 
Porpoise, Orca or Grampus, &c., and is itself in- 
cluded in the order Cetacea, in the class Mam- 
malia, in the phylum Vertebrata. See Genus, 
Species, Taxonomy, Zoology. 

Family Compact, the name given to certain 
political leagues entered into by the Bourbon kings 
of Europe. Of these, two deserve mention. The 
first, an agreement concluded between the kings of 
France and Spain in 1733, was aimed on the one 
hand against the ascendency of Austria in Italy 
and on the other against the mercantile supremacy 
of Britain on the sea. Out of this arose a war 
between Britain and Spain in 1739. The second 
compact, signed in 1761, had for its object the 
union, in a close offensive and defensive alliance, 
of the Bourbon sovereigns of France, Spain, and 
the two Italian kingdoms Naples and Sicily, and 
Parma and Piacenza ; and next year Britain 
declared war. 

Family of Love, or Familists, or Davidists, 
a sect which appeared in Holland in the middle 
of the 16th century. It was founded by David 
Joris or George (1501-56), an Anabaptist of Delft, 
who left the Anabaptists about 1538, and founded 
the new communion, while apparently conforming 
to the Reformed Church (see Anabaptists). In 
the reign of Edward VI., according to Fuller, 
Henry Nicholas, a disciple of Joris, came over to 
England, and commenced the perversion of silly 
people in a secret way. By 1572 they had appar- 
ently increased in numbers considerably, for in 
that year one John Rogers published a work against 
the Horrible Scctc of Grossc and Wicked Hcrctiques 
naming themselves the Family of Love. In 1580 
Queen Elizabeth issued a proclamation for the 
hunting out and punishing of this ‘damnable sect.’ 
The Family of Love, ‘or Lust rather,’ as old Fuller 
has it, tried in vain to insinuate themselves into 
the good graces of King James, and the society 
gradually disappeared in the 17tli century. They 
disregarded dogma and church ceremonies, and 
insisted that religion consisted simply in love, 
which makes us one with God — a doctrine that 
led to extreme Antinomianism (q.v.). 

Families, or times during which there is a 
scarcity, more or less severe, more or less local, of 
food-supplies, are due to a variety of causes. They 
have been perhaps oftenest caused by drought or 
deficiency ot rainfall, especially in tropical regions ; 
by excess of rainfall, giving origin to floods and 
inundations, more particularly in northern climes ; 
by excessive frosts and other irregular incidences of 
ciimatic conditions ; by the ravages of insects ( flies, 
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locusts, ants, grasshoppers, &c.) and vermin (rats, 
mice, &c.); by the devastations of war; and by 
the wholesale destruction of forests, especially on 
hillsides, giving rise to drought — a cause which 
has operated more particularly in northern China. 
Apart from these causes, the occurrence of famine 
in a particular locality depends upon the ratio 
between the population and the food-supply for 
the time being of that district, or, more cor- 
rectly, between the amount and extent of the 
failure in the supplies and the density of the local 
population. Amongst the factors which exert an 
injurious effect upon the food-supply must be 
mentioned not only backward and inadequate 
methods of agriculture, but sometimes also the 
system of agriculture in vogue ; deficient means of 
communication and transport ; misappropriation of 
the soil — i.e. using it for growing crops which 
add nothing to the food-supply when the land that 
is devoted to the production of the necessaries of 
life is inadequate for the normal wants of the 
population ; legislative interference, either prevent- 
ing the free exploitation and development of the 
complete resources of the soil, or throwing obstacles 
in the way of the natural distribution of food- 
supplies ; the ill-regulated distribution of food- 
supplies apart from governmental interference ; 
sudden immigrations of large bodies of people into 
districts of confined area ; the social customs and 
agricultural habits of a people making them prin- 
cipally dependent upon one kind of food, as the 
Irish upon the potato ; the religious belief of 
a people restricting them to certain prescribed 
kinds of food ; lack of foresight and energy in 
the administrative authorities, provincial, national, 
or general, as the case may be, together with 
the limited extent and inaccessibility of the 
resources they have at their command ; insufficient 
resources and powers of organisation of private 
merchants ; undue facilities for commercial specula- 
tion in grain and other necessaries of subsistence ; 
and the misapplication of grain, &c. — i.e. the 
using of it in undue quantity for brewing or dis- 
tilling, and the like. Attempts have also been 
made to trace some law of relation between the 


occurrence of famines, more particularly in India, 
and the sun-spot cycle, the links of connection 
being the meteorological effects that are supposed 
to manifest themselves on our planet in dependence 
upon the cyclical phases of the waxing and waning 
of the sun’s spots. 

Famines cannot be wholly prevented. The 
powerful climatic causes to which they are prin- 
cipally due cannot be controlled by human agency, 
except to an extremely small degree, chiefly by the 
maintenance of river-banks and sea-banks, and by 
the regulation of the forests. The local conditions 
are in every case so diverse, and often so com- 
plicated, that it is fruitless to attempt to give more 
than a few general rules. In cases wliere_ the 
country is dependent upon irrigation for its fertility, 
it should be the first care of the inhabitants, or, 


failing them, of the government, to make pro- 
vision for the storing of water, to regulate its dis- 
tribution, and to utilise it in the most economical 
ways. But the most efficient methods of rendering 
governmental assistance are to improve the means 
of transport, to encourage more scientific systems 
of agriculture, to give warning to districts that are 
likely to be affected of the threatened approach of 
a period of scarcity, and then to leave the rest to 
the enterprise of private merchants. There should 
be no legislative restrictions on the free trans- 
mission of food-supplies from centres of abundance 
to districts which are suffering from famine. The 
systems of agriculture best calculated to prevent 
tlie occurrence of famines and counteract their 


devastating effects are perhaps those in which the 
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quantity of land in each farm is large enough to 
allow of a sufficient variety of crops being produced 
year by year, so that the cultivator need not 
necessarily be dependent upon the success of one 
single crop for his sustenance, or even his livelihood. 

The appended list includes a few of the more 
important famines of the world, either from their 
historical significance or from the great destruction 
of life that attendee! them. A much more detailed 
list, together with a couple of excellent papers on 
the subject, by C. Walford, will be found in the 
Journal of tlio Statistical Society (1S7S-79). 


879 a.d. Universal famine. 

1005. England. 

1016. Famine throughout 
Europe. 

1022. In many parts of 
the world. 

1051. Mexico. 

1052-60. In Glior, India. 

1064-72. Seven years’ famine 
in Egypt. 

10G9. In north of England. 

1162. Universal famine. 

1314. Silesia, Poland, and 
Lithuania. 

1344-45. India, especially in 
the Deccan. 

1347. Italy. 

1401. Ireland. 

1586-89. Ireland. 

1600. Russia. 


1631. 

1711. 

17G9-70. 

1781- 83. 

1782- 84. 

1790-91. 

1822. 

1S46-47. 

1866. 

1877. 

1877-7S. 

1SS8-89. 


India, Asia generally. 

Carniola ; lasted 

several years. 

India; three million 
people perished. 

In Carnatic and 
Madras. 

In North-west Pro- 
vinces, India. 

India. 

Ireland. 

Ireland ; potato 

famine. 

Bengal; one million 
and a half died. 

India. 

North China ; nine 
millions reported 
to have died. 

North China. 


It was after a famine of 15SC that the poor-law 
in England had its beginning. That of 1781-83 
in India led to the institution for the relief of the 
native poor called Moncgar Choultry. See also 
Reports of Indian Famine Commission, and Digby, 
Famine Campaign in Southern India (Lond. 1S7S). 

Fan. an implement for creating a current of air, 
generally with the view of cooling the person. The 
term comes from the Latin vannus, the broad, 
shallow basket into which corn and chaff from 
thrashing were received to be tossed in the air so 
that the wind might carry away the chaff. The 
ordinary fan may consist of any light, flat, ex- 
panded surface set in rapid reciprocating motion by 
the hand ; but for many mechanical operations, such 
as sifting, winnowing, ventilating, and extracting 
gases, rotating fan-blades are mounted, under such 
names as Fans, Fanners (q.v.), or Fan-blasts, by 
which strong and continuous air-currents are raised. 
The Punkah (q.v.) employed in India for circu- 
lating air in apartments is simply an enormous fan. 

The common hand-fan, used as a personal ac- 
cessory, is an implement of great antiquity, which 
naturally was prized most in regions where the 
heat was greatest. It is known to have been in 
use among the ancient Assyrians and Egyptians, 
and from its frequent representation on early Greek 
vases it must have been a familiar implement 
among that people. These ancient fans were some- 
times made of very large size, and carried on long 
shafts or poles by female slaves (/labclliferm), 
eunuchs, or boys, whose duty was to keep the ait- 
in circulation, and to drive away flies from the 
table or the person. The Jlabcllnm, or fan to brush 
away flies from the sacred vessels, was used in the 
Western Church from the 4th till the 14th century; 
and gorgeous Jlabclla of peacocks’ feathers are still 
borne by the pope’s attendants in solemn proces- 
sions. .Similar fan®, used to keep flies from settling 
on the embroidered case of the torn]:, may be seen 
in Holman Hunt’s picture of * The Finding of Christ 
in the Temple and Mr Butler’s Ancient Coptic 
Church contains, several pages on the use of the fan 
in that communion. Among eastern nations gener- 
ally the fan was an implement of great import- 
ance, and la roe fans— like sunshades, to which they 
arc closely allied — possessed special significance as. 
symbols of authority and emblems of royalty. In 
Japan, where to this day the fnn is an'indis- 


f iensable adjunct of the daily life of all classes, 
arge rich fans are used in ceremonial dances, in 
which they are accessories of peculiar significance. 

Fans are of two kinds, the folding and the non- 
folding. To the latter class belong all state and 
ceremonial fans, while those carried about by ladies 
belong to the folding class. Beyond those distinc- 
tions, however, it is impossible to define the material, 
form, or structure of fans, these, especially in the 
case of non-folding fans, being endlessly diverse, 
The folding fan consists of two principal portions, 
the mount or leaf (Fr. fcuille) and the stick {Lois). 
The leaf, which forms a segment of a circle, consists 
of two equal pieces of paper, fine parchment, satin, 
crape, tulle, or cotton, folded into from twelve to 
twenty-four equal folds. The stick consists of a- 
number of ‘brins’ equal to the folds in the leaf, 
with two stout outer guards (panaches) These 
may consist of wood, ivory, mother-of-pearl, or 
metal, richly carved, inlaid, or otherwise worked in 
the case of fine fans, the leaf of which may be 
elaborately painted. The upper part of the brins 
is continued by thin, flat strips of wood between 
the folds of the leaf. The brins with tho outer 
guards are collected and held together at the head 
or end (tete) by a pin passing through them, which 
forms the pivot on which the fan opens or closes. 
The folding fan is said to have been a Japanese 
invention which originated in the 7th century, the 
idea having been supplied by the wing of the bat. 
From Japan the invention passed into China ; but 
it was not till about the beginning of the 16th 
century that such fans began to be used in Europe. 
They first found their homes in Italy and Spain, 
but early in the 16th century they came into use 
in France, and their manufacture was established 
in Paris, where since that time they have formed 
the most prominent of the small industries known ns 
articles de Paris. In 1673 the maitres cvcntaillislcs 
were formed into a corporation by Louis XIV. 
French fans of the 18th century became real woiks 
of art, on which frequently the ability and taste 
of the most skilful goldsmiths, jewellers,, metal- 
workers, and carvers were combined with tho 
decorative painting of artists of the foremost posi- 
tion. Fans painted by the 18th-century artists 
Watteau, Lancret, Pater, Boucher, &c. command 
very high prices ; and such eminent artists of tho 
19tii century as Diaz, Lami, Glaize, Isabey, J.acquc- 
mart, &c. have devoted their talents to fan-painting. 
See O. Uzanne, The Fan (Eng. trans. 18S3), and 
English Fans and Fan Leaves, by Lady Chnrlotto 
Schreiber (1889). 

Fanariots, the name given to the Greeks in- 
habiting the Fanar or Fanal quarter of Constan- 
tinople. They appear to have been originally 
descendants of such noble Byzantine families as 
escaped the fury of the Turks, and their numbers 
were afterwards recruited by emigrants, froin dif- 
ferent parts of the old Byzantine empire. They 
have figured in Turkish history principally as diplo- 
matists, administrators, and bankers. From 1669 
onwards the dragomans of the Porte were usually 
chosen from amongst them. From them too were 
chosen, until the outbreak of the revolution in 
1822, the hospodars of Wallncliia and Moldavia, 
while, in addition, the disposal of most of the civil 
and military posts under the Turkish government 
was in their hands. In the Gieck struggle for 
freedom (1821-26) the Fanariots displayed no great 
zeal or activity, lmt nevcrtliele-s were severely 
punished hy the Turks. 

Fandango, like the Bolero, is an old Spanish 
national dance, in J time. It is danced most grace- 
fully in the south countrv, usually to the accom- 
paniment of a guitar, while the dancers beat tune 
with castanets. It proceeds gradually from a slow 
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and uniform to the liveliest motion ; and, notwith- 
standing the simplicity of thecas, expresses vividly 
all the gradations of the passion of love. See 
Dance. 

Faneilil, Peter, a merchant in Boston, U.S., 
was born of a Huguenot family at New Rochelle, 
N.Y., in 1700, and died in 1743. His name is 
remembered from his having built the Faneuil Hall 
in Boston at his own cost ( 1742), and presented it to 
the town. Originally the building contained a hall 
for public meetings, with lesser apartments above, 
and a basement used as a market. In 1761 it was 
destroyed by fire, and rebuilt. During the revolu- 
tionary struggle with England the hall was so 
often used for important political meetings that it 
became known as ‘the cradle of American liberty.’ 
In 1805 the building was increased in height by an 
additional story, and also increased in width. 

Fanners, a machine employed to winnow grain, 
driven by hand or by machinery. In passing through 
the macliine the grain is rapidly agitated in a sieve, 
and as it falls through a strong current of wind, 
created by a rotatory fan, the chaff is blown out at 
one end, whilst the cleansed particles fall out at 
an orifice beneath. The fanners superseded the 
old and slow process of winnowing, which consisted 
in throwing up the grain by means of sieves or 
shovels, while a current of wind, blowing across the 
thrashing-floor, carried away the chaff. A machine 
for the winnowing of corn seems for the first time 
to have been made in Britain by Andrew Rodger, 
a farmer on the estate of Cavers in Roxburghshire, 
in the year 1737. Strangely enough, there was a 
strong opposition to the use of this helpful instru- 
ment, the objectors seeing in it an impious evasion 
of the Divine will. To create an artificial wind 
was a distinct flying in the face of the text Amos, 
iv. 13 : ‘ He that fornietli the mountains and 
createth the wind.’ See Blowing-machines. 

Fanning, a coral island in the Pacific, lying 
in 3° 51’ N. lat. and 159° 22’ W. long. It has 
about 150 inhabitants, and was formally annexed 
by Britain in 1888, as lying in the path of a possible 
submarine cable between Canada and Australia. 
Fanning Island is also called American Island. 
The name of Fanning Islands is sometimes given 
to the group comprising Fanning, Christmas, 
New York or Washington, Jarvis, and Palmyra 
Islands. 

Fano (Lat. Fanum Fortunw, so called from the 
temple of Fortune commemorating the defeat of 
Hasdrubal on the Metaurus), a town and seaport 
of Italy, on the Adriatic, 29 miles NW. of Ancona 
by rail. Its cathedral of St Fortunato and numer- 
ous churches contain paintings by Domenichino, 
Guido, Guercino, &c. ; and there is a triumphal 
arch of white marble, raised in honour of Augustus. 
The inhabitants (9484) carry on considerable trade 
in corn, oil, and silk goods ; but the harbour is 
now greatly choked up with sand. 

Fail Palin, a name common to all those palms 
which have fan-shaped (palmate ) leaves, but more 
particularly applied to Chamrerops (q.v.), and in 
the United States to the Palmetto. The Talipot 
Palm ( Cort/pha umbraculifcra ) is also called the 
Great Fan Palm. 

Fails, a race of aborigines, but apparently not 
true Negroes, in western equatorial Africa, between 
the Gaboon and the Ogoway rivers, first accurately 
described by Du Chaillu. They are a fine race of 
savages, but are avowedly cannibals, and their 
morals have suffered sadly from contact with the 
French. They are constantly moving westwards, 
and in 1S67 Admiral Fleuriot de Langle estimated 
that no fewer than 60,000 had within a few years 
approached the French settlements on the Gaboon. 


Fansliawe, Sir Richard, was horn at Ware 
Park, Hertfordshire, in 1608, studied at Jesus 
College, Cambridge, and afterwards entered the 
Inner Temple, but found law distasteful, and went 
abroad to study languages. On the outbreak of 
the Civil War he took part with the king, and 
while noth him at Oxford met and married 
in 1644 the lively and brave Anne Harrison (bom 
1625), with whom he lived in the most complete 
happiness throughout life. In 1648 he became 
treasurer to the navy under Prince Rupert, in 
1651 was taken prisoner at the battle of Worcester, 
and on Cromwell’s death withdrew to the Con- 
tinent. After the Restoration he was appointed 
ambassador at the courts of Portugal and Spain, 
but was superseded by Lord Sandwich early in 
1666, and before his return died suddenly at 
Madrid on the 26th June of the same year. His 
devoted wife carried his body to England for burial 
in Ware church, had much difficulty in recovering 
but a part of her husband’s arrears of salary and 
money expended in the king’s service, and survived 
till 1680. Fanshawe’s works include The Faithfull 
Shepheard (1647), a translation from the Italian 
of Guarini ; Selected Parts of Horace (1652); and 
The Lusiad, or Portugal's Historicall Poem (1655), 
a translation from Camoens. Lady Fanshawe’s 
charming Memoir of her husband was first printed 
by Sir Harris Nicolas in 1829. 

Fantasia is, like Capriccio, a title given to an 
instrumental composition whose form cannot be 
classified under any of the recognised species, but 
is a product of the individual fancy of the com- 
poser. In the music of the last two centuries it 
was applied to pieces containing imitative passages, 
similar to the vocal madrigal ; and hence the 
‘working-out’ section in the sonata form has 
obtained the name of 1 free fantasia. ’ The modem 
fantasia is, however, usually a pot-pourri — a medley 
of favourite airs, with intermediate ‘brilliant’ 
assages — a species of effusion to which it is to 
e regretted an impetus has been given by pianists 
of the rank of Tlialberg and Liszt. 

Fantis, a Negro people on the Gold Coast, 
belonging to the same stem as their Ashanti (q.v.) 
neighbours, but possessing a greater muscular 
development. They were once the most powerful 
race in that part of Africa, but early in the 19th 
century were subjugated by the Ashantis, and 
since the Ashanti wars have come completely under 
British rule. In the war of 1873-74 they proved 
cowardly and worthless allies. Not very successful 
efforts have been made by Wesleyan and Swiss 
missionaries to convert the coast tribes to Chris- 
tianity. See Brackenbury and Huyshe, Fanti and 
Ashanti (1873). 

Fantoccini. See Puppet. 

Fan-tracery Vaulting, a kind of Late 
Gothic vaulting ( 15th and 16th centuries), so called 
from its resemblance to a fan. The ribs or veins 
spring from one point, the cap of the vaulting shaft, 
and radiate with the same curvature, and at equal 
intervals, round the surface of an inverted curved 
cone or polvgon, till they reach the semicircular 
or polygonal ribs which bound the upper part of 
the cone and divide the roof horizontally at the 
ridge level into diamond and other patterns. The 
spaces between the ribs are filled with foils and 
cusps, resembling the tracery of a Gothic win- 
dow ; hence the name fan-traccry. The spaces 
between tire outlines of the fans at the ridge 
level are called by Professor Whewell ( German 
Churches) ridge lozenges. In Henry VII. ’s Chapel, 
Westminster, one of the best examples of this 
kind of vaulting, these lozenges are occupied by 

f iendants, which produce a very astonishing effect, 
ooking like arches resting on nothing. They are, 
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however, supported with great ingenuity by in- 
ternal arches, rising high above the visible vaulting. 



Fan-tracery : 

From the Cloisters, Gloucester Cathedral. 

This arrangement is one of those tours-dc-forcc 
which astonish the vulgar, but are only adopted 
when art has reached a low level and has in a 
great measure given place to artifice. Fan-tracery 
is a very’ beautiful kind of vaulting, and is peculiar 
to England, where it originated, and where alone 
it was practised. Among the finest examples are 
St George’s Chapel, Windsor, and King’s College 
Chapel, Cambridge. Fan-tracery is also frequently 
used in the vaulting of cloisters, as at Gloucester, 
Canterbury, and Chester. 

Farad (from Faraday), the name of the prac- 
tical unit of electrical capacity, first given by the 
British Association Committee on Electrical Stan- 
dards in 1S03, and authorised bv the International 
Electrical Congress held in Paris in 1884. Under 
Electricity will be found the definitions of the 
ampere, the volt, and the ohm, which are respec- 
tively the practical units of current, potential, and 
resistance. The Coulomb is the name given to the 
unit of quantity, and is the quantity of electricity 
transferred by a current of one ampere in one 
second ; and then the farad is defined as the 
capacity of a conductor which when raised to a 
potential of one volt has a charge of one coulomb. 
.The farad is, however, an inconveniently large quan- 
tity, so that it is customary to measure capacities 
in microfarads, the microfarad being the millionth 
part of a farad. Sec also Magnetism. 

Faraday, Michael, one of the most distin- 
guished chemists and natural philosophers of the 
19th century, was bom, a blacksmith’s son, at New- 
ington Butts, near London, 22d September 1791. At 
thirteen he was apprenticed to a bookbinder; yet 
even then he devoted his leisure hours to science, 
and made experiments with an electrical machine 
of his own construction. Chance having procured 
him admission, in 1S12, to the chemical lectures 
of Sir IT. Davy, the latter engaged him as his 
assistant at the Royal Institution. He travelled 
to the Continent with Davy, as his assistant and 
amanuensis. On their return to London Davy con- 
fided to Faraday the performance of certain experi- 
ments, which led in Ins hands to the condensation 
of gases into liquids by pressure. In 1827 he suc- 
ceeded to Davy s chair of Chemistrv in the Royal 
Institution. He was created D.C.L' in 1832. 

In chemistry his ticatise on Chemical Manipula- 
tion (1827 ; 2d cd. 1842) is even now a very valu- 
able book of reference. As discoveries or investi- 
gations of a high order in this branch of science 


we may mention new compounds of chlorine amt 
carbon (1821); alloys of steel (1822); compounds 
of hydrogen and carbon (1825) ; action of sulphuric 
acid on naphthaline ( 1826) ; decomposition of hydro- 
carbons by expansion (1S27); and the very valu- 
able series of experiments, made in 1829-30, on 
the manufacture of glass for optical purposes, 
which resulted in one of his greatest discoveries, 
to be afterwards mentioned. 

As practical applications of science his sugges- 
tions as to the preparation of the lungs for diving 
and the ventilation of lighthouse lamps are conspicu- 
ous, as are also his celebrated letter on table- 
turning and his lecture on mental education. 

To enumerate only the most prominent of his 
publications on physical science, we may commence 
with the condensation of the gases ( already referred 
to) ; then we have limits of vaporisation, optical 
deceptions, acoustical figures, re-gelation, relation 
of gold and other metals to light, and conservation 
of force. Of these the condensation of gases into 
liquids and solids, though in some cases previously 
effected by others (and Faraday was ever the 
foremost to acknowledge another’s priority), he 
really made his own, not only by the extent and 
accuracy of his experiments, but by the exquisite 
experimental methods by’ which he obtained the 
results. His ideas on re-gelation and its connection 
with the motion of glaciers have not met with 
universal acceptance, though (see Heat, Ice, 
Glacier) there is no dispute as to his being 
correct in his facts. In regard to conservation of 
force, he seems to have been misled by the incorrect 
use of the word Force (q.v.), for in his article on 
the subject he describes experiments made with 
the view of proving the conservation of force 
proper ; whereas the doctrine of conservation 
asserts merely the conservation of ‘energy,’ which 
is not in any sense force. He mat/ be right also; 
but, if so, it will be by a new discovery’ having 
no connection whatever with ‘ conservation of 
energy.’ 

His Christmas lectures at the Royal Institution, 
though professedly addressed to the young, contain 
much that may well be pondered by’ the old. His 
manner, his unvarying success in illustration, and 
his felicitous choice of expression, though the 
subjects were often of the most abstruse nature, 
were such as to charm and attract all classes of 
hearers. Besides his Lectures on the Non-mclcdho 
Elements and Lectures on the Chemical History 
of a Candle , we have his Lectures on the Physical 
Forces, a simple work, but in reality most profound, 
even in its slightest remarks. . , 

But the great work of his life is the series of 
Experimental Ecsccn-chcs on Electricity, published 
in the Philosophical Transactions during forty 
y’ears and more. Fully’ to understand all the dis- 
coveries contained in that extraordinary’ set or 
papers would require a knowledge of all that 
has been discovered during that time as to electri- 
city’, magnetism, electro-magnetism, and diamag- 
netism. We may merely mention the following, 
almost all of which are discoveries of the first 
importance. They’ are given in the order of publica- 
tion, which is nearly that of discovery : (1 ) Induced 
electricity (1831), comprehending and explaining a 
vast variety’ of phenomena, sonic of . which hare 
already been applied in practice ( especially ns mag* 

neto-electricity'Jtolighthouses, electro-plating, linng 

of mines, telegraphy, and medical purposes— -elec- 
tric currents derived from the earth’s magnetism , 
(2) the electrotonic state of matter (1831) ) (•’! 
identity of electricity from different sources (lq 3;>JJ 
(4) equivalents in electro-chemical decomposition 

(1834); (5) electrostatic induction— specific induc- 
tive capacitv (1838); (6) relation of electric nnu 
magnetic forces (1S3S); (7) the electricity' of t»o 
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Gymnotus (1839); (8) hydro electricity (1843); (9) 
magnetic rotatory polarisation (1846), effected by 
means of the optical glass already mentioned ; ( 10 ) 
diamagnetism and the magnetic condition of all 
matter (1846); (11) polarity of diamagnetics, and 
the relation of diamagnetism to crystalline forms 
(1849); (12) relation of gravity to electricity 
(1851) — this, as before remarked, is Faraday’s 
attempt to prove a conservation of force proper; 
(13) atmospheric magnetism (1851), an attempt 
to explain the diurnal changes of the earth’s mag- 
netic force by the solar effect on the oxygen of the 
air, a very interesting paper. Faraday’s work is 
not only of extreme importance in itself, but it 
has been of the utmost consequence to science by 
leading Clerk-Maxwell to his wonderful investi- 
gations of the dynamics of the electro-magnetic 
field and the electro-magnetic theory of light. 

Faraday, who had received a pension in 1835, was 
in 1858 given a house in Hampton Court. In 1862 
lie delivered his last discourse on ‘gas-furnaces,’ 
and advocated the use of magneto-electric light in 
lighthouses. In 1865 he resigned the position of 
adviser to the Trinity House, also that of director 
of the laboratory of the Royal Institution. Fara- 
day, who was a devout Christian and a member 
of the religious body called Sandemanians or 
Glassites, died at Hampton Court, 25th August 
1867. See Life by Tyndall (1868; 4th ed. 1884), 
Bence Jones (1870), and J. H. Gladstone (1872). 

Faradisation. See Electricity (Medical). 

Fardizi (Arab, faraiz , ‘divine ordinances’), 
a sect of reformed Mohammedans, numerous in 
Eastern Bengal since the middle of the 19th cen- 
tury. The sect originated in a puritan reaction 
against many obvious corruptions into which the 
Islamism of Bengal had fallen ; but they differ 
from the orthodox Sunnites (of whom they may 
be regarded as a branch) in rejecting traditional 
custom, and in holding that the Koran is the sole 
and complete guide to spiritual life. 

Farce (Ital. farsa, from Lat. farcirc, ‘to stuff’), 
a dramatic piece of a broad comic character. The 
difference between it and comedy proper is one of 
degree and not of kind. The aim of both is to 
excite mirth ; but, while the latter does so by a 
comparatively faithful adherence to nature and 
.truth, the former assumes to itself a much greater 
license, and does not scrapie to make use of any 
extravagance or improbability that may serve its 
purpose. It does not therefore exhibit, m general, 
a refined wit or humour, but contents itself with 
grotesque rencontres and dialogues provocative of 
fun and jollity. The beginnings of Greek and 
Roman comedy consist of rustic farces or panto- 
mimes (see Atellanue); the first farces, in the 
modern sense, were composed by the fraternity of 
.the Bazoche (q.v.) in Paris, as a contrast to the 
ecclesiastical plays performed by the religious 
orders. The most widely celebrated and most 
important of early farces is that of the advocate 
Maistrc Pierre Palelin, which was acted in the 
loth century, and quickly spread itself over Italy 
and Germany. It is full of genuine comic quality, 
and its dialogue has brightness and reality. See 
L. E. Chevaldin, La Fcircc do Patclin ct scs Imita- 
tions (Paris, 1S89), from the work by Dr Iv. 
Schaumburg. Subsequently Moliere elevated and 
refined the farce into his wonderful series of 
comedies of character. In England the origin of 
the modern farce dates from about the commence- 
ment of the ISth century. Of all the numerous 
farces which have been performed before English 
audiences only those of Samuel Foote, who re- 
verted, however, to the abuse of personal mimicry 
which characterised the earliest farces, have kept a 
place in literature. See Drama. 


Farcy in homes depends upon the same causes 
as Glanders (q.v.) — in fact, is an outward mani- 
festation of glanders. The absorbent vessels of 
the superficial parts of the body, but usually those 
of one or both hind limbs, are inflamed, tender, 
swollen, hard, and knotted. The vitiated lymph 
thus poured out softens, and ulcers or farcy buds 
appear. Unlike the ulcers of glanders, they are 
sometimes thought to be curable, but an animal 
apparently cured is not safe to be with other horses, 
as the contagium — the Bacillus mallei — almost 
invariably remains, and the animal is thus a 
centre of infection and a source of danger. 

Farcy and glanders are included in the contagious 
diseases dealt with by the Contagious Diseases 
(Animals) Acts, 1878-86. See handbook of said 
Acts, pp. 126, 563, and 631. 

Fardel-bound. See Constipation. 

Farehmn, a market-town and watering-place 
of Hampshire, on a creek at the north-west end of 
Portsmouth harbour, 12 miles SE. of Southampton 
and 9 NW. of Portsmouth. It has earthenware 
manufactures and shipbuilding. Pop. (1851) 3451; 
(1881) 7183. 

Farel, Guillaume, one of the most active 
romoters of the Reformation in Switzerland, was 
om in 1489 at Gap, in Dauphine. He studied at 
Paris, and was at first distinguished by his extra- 
vagant zeal for the practices of the Catholic Church; 
but, moved to the study of the Scriptures, he was 
converted to Protestantism, and, being by nature 
vehement even to indiscretion, lie immediately 
commenced to proselytise. The chief scene of his 
labours was France and Switzerland. At Basel, 
in 1524, he opened his career of controversy and 
evangelisation by publicly sustaining thirty theses 
on the points in dispute between Roman Catholi- 
cism and Protestantism. He subsequently preached 
at Strasburg, at Montbeliard, and at Neuclifitel. 
In 1532 he went to Geneva, but soon had to 
leave the city. He returned in 1533, was again 
compelled to withdraw, but once more entered it 
in 1534 ; and in 1535 the town-council of Geneva 
formally proclaimed the Reformation. Farel, how- 
ever, was a missionary, not a legislator, and the 
organisation of the Genevan Church passed into 
the hands of Calvin (q.v.). The severity of the 
new ecclesiastical discipline produced a reaction, 
and in 1538 the two Reformers were expelled from 
the city. Farel took up his residence at Neu- 
chhtel. In 1557, along with Beza, he was sent 
to the Protestant princes of Germany, to implore 
their aid for the Waklenses, and on his return 
sought a new sphere of evangelistic labour in the 
Jura Mountains. When trembling upon three- 
score-and-ten, he married a young wife. In 1560 
he proceeded to his native Dauphine, and passed 
several months preaching against Catholicism ; and 
in November 1561 he was thrown into prison for 
a time. He died at Neuclifitel on the 13th Sep- 
tember 1565. His works were mainly polemical 
See the German work by Kirchhofer (Zur. 1833); 
two French works by E. Schmidt (1834 and 1860) ; 
and a Life in French by Goguel (1873). 

Farewell. Cape, the southern extremity of 
Greenland, lying in 59° 44' N. lat. and 43” 54' W. 
long., consists of a rocky hill, nearly 1000 feet 
high, situated on an island off the coast. It is 
generally beset with ice, which appears to come 
from the north-east and to sweep round into 
Davis Strait. Hence the cape is but little known ; 
and, in fact, the Danish traders and seamen gener- 
ally round it at more than 100 miles distance. 

Fargo, capital of Cass county, North Dakota, 
on the Red River of the North, 254 miles W. of 
Duluth by rail. From an insignificant village in 
1S74 it has become the financial and commercial 
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centre of the state, with six hanks, as many public 
schools, a Congregational college, and numerous 
churches. Flour is the chief manufacture. Pop. 
10 , 000 . 

Faria y Sousa, Manuel de, a Portuguese 
historian and poet, was bom near Pombeiro in 
1590, studied at Braga, next was secretary to 
his kinsman the Bishop of Oporto, afterwards 
lived at Madrid and Lisbon, and became in 1631 
secretary to the Spanish embassy at Borne, where 
he enjoyed the favour of Pope Urban VIII. Three 
years later he returned to Spain, and died at 
Madrid in 1649. His writings fill more than sixty 
volumes, partly in Spanish, and comprise works 
on Portuguese history, on Portugal and its posses- 
sions in America and Africa, and commentaries on 
Camoens. His Portuguese poems comprise about 
two hundred good sonnets and twelve eclogues, and 
it is mainly by these, and also by three theoretical 
treatises on poetry, that he has influenced the 
development of the poetic literature of Portugal, 
in which lie was long regarded as an oracle. His 
poetry exhibits talent and spirit, but is on the 
whole tasteless and bombastic. — He must not be 
confounded with Manuel Severin de Faria ( 1583- 
1655), who was one of the most learned numis- 
matists of his age. 

Faribault, capital of Rice county, Minnesota, 
on the Cannon River, 53 miles S. of St Paul by 
rail, with a Catholic academy and convent, a state 
institution for the deaf, dumb, and blind, and the 
Seabury divinity school. It has manufactures of 
flour, bricks, furniture, &c. Pop. (1885) 6459. 

Faridkot, one of the Sikh cis-Sutlej states, 
south-east of Firozpur, with an area of 612 sq. m., 
and a pop. (1SS1) of 97,034. Under the political 
superintendence of the Punjab government, it is 
ruled by a rajah, resident in the town of Faridkot 
(pop. 6593), 00 miles SSE. of Lahore. 

Faridpur, chief town of a district of the same 
name in the delta of the Ganges, 110 miles NE. of 
Calcutta. Pop. 10,203. — The district, forming a 
tongue of land between the great rivers Ganges 
and Madhumati, sinks in the south into a vast 
swamp, while during the rains boats of some size 
can ply over nearly the whole surface. Rice is, of 
course, the principal crop ; sugar is grown and 
manufactured, and forms the staple of the district 
trade ; and the river traffic and extensive fisheries 
employ large numbers of the inhabitants. Area, 
2207 sq. m. ; pop. 1,031,734. 

Farina, a Latin term for meal or flour. It is 
also frequently extended to many substances which 
agree with the meal of the corn-plants or Cerealia 
in containing much starch ; and food made of such 
substances is often called farinaceous. In South 
America the name is commonly applied to the meal 
of the cassava. 

Fossil farina, mountain mil h, or Agaric mineral, 
is a deposit of silicilied animalcules, obtained from 
China, &c. In 100 parts it contains of silica 501, 
alumina 264, magnesia 9, water and organic matter 
13, with traces of lime and oxide of iron. 

Farina, Johann Maria. See Eau de 
Cologne. 

Far ini, Luigi Carlo, an Italian statesman, 
was born in 1S12 at Russi, in the province of 
Ravenna. He studied medicine at Bologna, and 
practised with success in his native city, but in 
1S41 had to leave the Papal States for Turin, 
owing to the part he had taken in politics. The 
amnesty and liberalism of the new pope, Pius IX., 
called him to Rome in 1846, where he became an 
under-secretary for Home Affairs, and held office 
under the ill-fated Rossi, l'arini next found in 
Piedmont public honours as well as a home. In 


1851 he became minister of Public Instruction, 
in 1859 provisional governor of Modena, in 1861 
minister of Commerce in the last cabinet of 
Cavour, and he was himself premier from Decem- 
ber 1862 till the breakdown of his health in tho 
following March. He died near Genoa on 1st 
August 1866 ; and in 1878 his remains were trans- 
lated to Russi. Amoim Farini’s literary produc- 
tions may be mentioned II Stato Eomano, trans- 
lated into English by Mr Gladstone (4 vols. Load. 
1851-54), and Storia d’ Italia, a continuation of 
Botta’s celebrated work. 


Farm (A.S. feonn; Low Lat. frma, from Lat. 
firmus, ‘ durable ’ ), the term usually employed to 
denote a piece of land, either pasture or arable, 
held in lease by a tenant from the proprietor; 
but of course the - term farmer is often applied 
to a person who owns as well as cultivates land. 
In America the farmer usually owns the land lie 
cultivates. In this work the history and present 
position of agriculture, agricultural statistics, and 
the division of land are dealt with under the head 
Agriculture; and other matters relevant to 
fanning ( such as cattle, daily, landlord and tenant, 
lease) are treated under the various heads cited at 
the end of that article. 

Farm Buildings. — The buildings of a well- 
appointed farm in Great Britain consist of a 
residence for the farmer and his family, cottages 
for the farm-labourers, and the farm-steading. 
The dwelling-house varies to some extent with 
the size and character of the holding, the ‘rules 
of the estate,’ the fashion of the district, and the 
taste and social standing of the tenant. Modem 
farm dwelling-houses upon holdings of about 
200 acres and upwards are, as a rule, both 
commodious and comfortable, substantial in con- 
struction if not ornate in external appearance, 
usually surrounded by simply but tastefully 
laid out grounds, with a moderately sized garden 
—for, despite the old adage, farmers are not now 
all bad gardeners. The dwelling-house should, he 
from 50 to 200 yards distant from the steading, 
and, if possible, upon a slightly higher level, and 
so situated that from the farmer’s parlour and bed- 
room windows the whole of the steading and stack- 
yard may be in view. 

The servants’ cottages should be near the stead- 
ing, perhaps at the opposite side from the fanners 
dwelling-house. The cottages should be plain, 
substantial, and roomy; they are often in one 
continuous row, often in pairs, seldom built 
singly. Each family may have three or four 
compartments, with a separate door, and a separate 
plot of ground for garden produce. Cottages for 
farm-servants are now more fully provided than 
prior to IS70 ; and it is well known that, where there 
js ample cottago accommodation, the supply oj 
agricultural labour is, as a rule, both abundant and 
of good quality. 

The farm-stcading, as the term is understood m 
its narrowest and most generally accepted sense, 
consists of erections provided for the accommoda- 
tion of the crops, stock, and farm implements 
and machines. The cost, character, and capacity 
of the farm-steading vary not only with the extent 
of the holding, the system of fanning pursued, and 
the situation of the farm in regard to climate, hut 
also to no small extent with the tastes and desires 
of the land-owner, and perhaps likewise, although 
to a smaller extent, with the fancies of the tenant. 
It is the presumption that all the buildings and 
other permanent equipments of the farm are pro- 
vided i iy and are the property of the owner of the 
soil. The character of the steading is therefore, 
as a rule, determined by the ‘rules of the estate. 
These estate rules too often enforce the observance 
of certain plans irrespective of the exceptional 
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necessities and peculiarities of individual farms. On 
this account, and through a widespread ambition 
on the part of both landlords and tenants for im- 
posing and almost luxurious farm buildings— an 
ambition fostered by, if not born of, the times of 
exceptional prosperity experienced prior to 1875 — 
an excessive ana unreasonable amount of capital 
has in many cases been sunk in the buildings of the 
farm, thus placing upon the land a burden which 
it is ill able to bear, and which is therefore detri- 
mental alike to the land-owner and to the tenant. 
The greatest amount of steading accommodation 
is required upon mixed husbandry farms, where 
a large quantity of home-grown produce is con- 
sumed by cattle in winter. Unfortunately upon 
such a farm the maximum expenditure is required 
where the land is, as a rule, least able to bear 
heavy burdens — viz. in the cold northern districts, 
where substantial and comfortable houses have to 
be provided for the stock during the long and severe 
winters. In many instances there is four or five 
times as much money sunk in buildings — i.e. apart 
from the dwelling-houses — upon mixed husbandry 
farms in the north of Scotland as upon similar 
farms in the south of England. For farms exceed- 
ing 200 acres in extent the outlay upon buildings 
would range from £4 to £10 per acre. 

The following estimate of the cost of buildings 
for different farms is based upon actual experience 
of extensive estates in Scotland, rent instead of 
acreage being taken as indicating the character 
and wants of the farm — viz. : £80 annual rent — 
dwelling-house, £190 ; offices or steading, £310 ; 
total, £500. £160 annual rent — dwelling-house, 

£325 ; offices, £475 ; total, £800. £240 annual rent 
— dwelling-house, £410 ; offices, £740 ; total, £1150. 
£500 annual rent — dwelling-house, £500 ; offices, 
£1100; total, £1600. 

The farm-steading is usually situated as near as 
possible to the centre of the holding, on a dry, airy, 
yet well-sheltered elevation, with the water-supply 
abundant, if such is to be had on the farm, but not 
in close proximity to stagnant water or swampy 
ground. The open part of the steading should, as 
a rule, have a southern exposure, yet the immediate 
situation as to shelter may warrant variations from 
this rule. The most common and convenient plan 
for a farm-steading is in the form of three sides of a 
square or parallelogram, with a wing down the 
centre, and perhaps also stretching out a short 
distance at the back of the cross wing, the dimen- 
sions of the square or parallelogram being so regu- 
lated as to provide the required capacity in the 
various compartments. Modern experience has fully 
demonstrated the advantages of covered courts for 
cattle. In most improved steadings, therefore, the 
whole or greater part of the spaces between the 
centre and side wings is roofed and arranged as 
courts for cattle. The whole of the season’s dung 
is often accommodated in these courts, and is 
benefited by the treading of the cattle, while the 
roof saves it from damage by w'ashing with rain- 
water. Where good management prevails, the 
liquid manure is collected in a tank close to these 
courts, and periodically pumped over the heap of 
solid manure. Quantities of gypsum are sprinkled 
over liquid manure wherever it is exposed, to fix 
free ammonia, which would otherwise volatilise and 
pass away in the atmosphere. 

A point worthy of careful consideration is the 
placing of the various compartments of the stead- 
ing in such relation to each other that there may 
be no unnecessary moving of food, manure, or dairy 
produce, so that time in performing the various 
operations going on in the steading may as far as 
possible be economised. The straw-barn should be 
near the centre of the steading, and the classes of 
stock receiving most straw accommodated nearest 


to the straw-bam. The root-stores should be 
easily accessible from the cattle compartments, the 
hay-store from the stable, the dairy from the cow- 
house, and the stack-yard from the threshing-mill 
and straw-barn. The cart and implement sheds 
should be near to the stable. 

In close steadings most careful attention should 
be given to ventilation, so as to secure a sufficient 
current overhead to keep the atmosphere pure and 
equable without allowing draughts to play directly 
upon the animals. Eesides stone and bricks, con- 
crete — 1 part of stale Portland cement to 6 parts of 
broken stones or pure gravel (free from earthy 
matter) — is now largely employed in the construc- 
tion of farm buildings, notably servants’ cottages. 
Galvanised corrugated sheet-iron is extensively used 
in roofing courts for cattle. Covered stack-yards 
have not come into use, as was at one time expected, 
but large liay-barns, roofed with corrugated iron, are 
now very common, and are a valuable acquisition 
to farm-steadings. 

On the American continent farm buildings are 
generally' constructed of wood. It is common there 
to find all the eompartmentsof the farm-steading 
grouped under one roof, which is often of great 
dimensions. 

Fanner, Richard, D.D., a well-knowm 18th- 
century scholar, was born at Leicester, August 28, 
1735, and in 1753 was entered a pensioner of 
Emmanuel College, Cambridge, where four years 
later he graduated a senior optime. Appointed 
classical tutor of his college, he took orders, 
and served the curacy of Swavesey, a milage 9 
miles from Cambridge. On Dr Johnson’s visit to 
Cambridge the two scholars had a ‘ joyous meet- 
ing,’ and ever after kept up the most friendly 
relations. Dr Farmer became a member of the 
famous Literary' Club, and helped Johnson with 
Cambridge notes for his Lives of the Poets. He soon 
abandoned his projected history of Leicester, and 
published in 1767 liis only work, the once famous 
Essay on the Learning of Shalccspcare, which showed 
that the great dramatist derived his knowledge of 
the ancients from translations, having often pre- 
served the phraseology and even the errors of the 
translators. In 1775 Farmer was elected to the 
mastership of Emmanuel College, and in 1778 be- 
came chief-librarian to the university. In 1780 he 
obtained a prebendal stall at Lichfield, in 1782 at 
Canterbury', which he exchanged in 1788 for a resi- 
dentiary prebend in St Paul’s. The remaining 
years of his life he divided betwixt residence in 
London and at Cambridge, beloved alike by' the 
members of his college and by London men of 
lettere for his geniality and his brilliant talk over 
a pipe of tobacco and a bottle of port. He was 
careless of his appearance, an inveterate collector 
of old books, and habitually' indolent — a failing 
which alone prevented his making a figure in 
literature. He died September 8, 1797. 

Fjivmcrs-gcncral ( Fr. fcrmicrs-ginlraux ) was 
the name given before the Revolution of 1789 to 
the members of a privileged association in France, 
who farmed or leased the public revenues of the 
nation. This system of tax -gathering became gene- 
ral in France from the year 1546, when Francis I. let 
out the gabcllc or salt-tax in this way. The privi- 
leges of the position were sold to the highest bidder; 
but they were largely' in the hands of the king’s 
favourites. The powers, rights, and duties of the 
class were defined by' special decrees ; but, however 
severe may have been the fiscal laws against fraud 
and contraband, it is notorious that shortly before 
the Revolution abuses of the most flagrant descrip- 
tion had demoralised the system and the men. 
During the Revolution most of these odious tax- 
gatherers perished on the scaffold, the innocent 
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among them being occasionally confounded with 
the guilty. Farm ere of the revenue were an insti- 
tution of ancient Rome ( see Publicans ). Tolls on 
roads and duties of various kinds were at one time 
farmed also in Great Britain. See MONOPOLY. 

Farm-servants. See Labourers. 

Farilliorougll, a village on the east border of 
Hampshire, 32 miles SW. of London, contains part 
of the camp of Aldershot (q.v.). Near it is Farn- 
borough Hill, the residence of the Empress Eugenie, 
beside which is the mausoleum whither the remains 
of her husband and her son were removed from 
Chiselhurst in 1S88. 

Fame, Fearne, or Fern Isles, or the 
Staples, form a group of seventeen islets and rocks 
(area, 80 acres ; pop. 49 in 1881 ), some being visible 
only at low-tide, two to five miles off the north-east 
coast of Northumberland, opposite Bamborough. 
On House Island are remains of a Benedictine 
priory, dedicated to St Cuthbert (q.v.). The pas- 
sage between the isles is very dangerous in rough 
weather; and on the group there are two light- 
houses. Here the Forfarshire was wrecked in 
1838 (see Darling, Grace) ; and here, in 1843, the 
Pegasus met the same fate, when sixty persons were 
drowned, 

Farnese, the name of an illustrious Italian 
family, three members of whom occupy a prominent 
position in history. Alessandro Farnese was 
raised to the papal see in 1534 as Paul III. (q.v.). 
He founded the duchy of Parma and Piacenza. — 
Alessandro Farnese (1546-92), son of the second 
duke, and one of the most skilful generals of his 
age, first distinguished himself at Lepanto (1571). 
Afterwards, as governor of the Spanish Nether- 
lands, he captured Antwerp (1585) for Philip II., 
and compelled Henry IV. of France to raise the 
siege of Paris ( 1590 (.—Elizabeth Farnese ( 1692- 
1766) became the wife of Philip V. of Spain in 
1714, and was a warm supporter of the policy of 
Alberoni, Philip’s minister. — The three pieces of 
antique sculpture (the Farnese Hercules, Flora, 
and Bull) were removed about 1790 from the 
Farnese Palace at Rome to the national museum 
at Naples. 

Farnliam, a town of Surrey, 3S miles SW. of 
London by rail, stands on the AVey, embosomed in 
hop-gardens. The principal feature is the old castle 
of the bishops of Winchester, first built by Bishop 
Henry de Blois, King Stephen’s brother. Razed 
by Henry III., and afterwards rebuilt, it was gar- 
risoned by Charles I., and restored in 1684 to its 
present state by Bishop Morley. A handsome 
Italian town-hall was built in 1866. Moor Park, 
the seat of Sir William Temple, with memories of 
Swift and ‘ Stella,’ is in the vicinity ; so, too, are 
the remains of Waverley Abbey (1128), whose 
Annalcs IVavcrlicnscs suggested to Scott the name 
of his first romance. The chief trade is in hops, a 
very fine variety being grown here. Pop. ( 1881 ) 
44S8. Toplady and Cobbett were natives. Aider- 
shot Camp (q.v.) is 3 miles NE. of Famham. 

FarmvorUi. a township of Lancashire, 12 miles 
by rail ESE. of Liverpool. The manufacture of 
Fail-canvas, watches, files, &c. is carried on. Pop. 
(1S01) 8720; (1881) 20, 70S. 

Faro, the capital of the Portuguese province of 
Algarve, on the south coast, behind three islands 
which form a good roadstead. It has considerable 
exports of fruits, cork, sumach, and fish. Pop. 
S671. Faro was burned by the English in 1596, and 
partly destroyed by the earthquake of 1755. 

Faro, a widely-known game of hazard, plaved 
with cards by a ‘banker’ against an indefinite 
number of players. It is fo called from Pharaon or 
Pharaoh, the old name of one of the court cards. 


Faroe Islands (Dan. Faar-Ocr , ‘sheep 
islands ’ ), a Danish group of islands, twenty-two in 
number, of which seventeen are inhabited, lying 
between the Shetlands and Iceland, 200 miles N\V . 
of the former, in 61° 25' — 62° 25' N. lat., and 6° 19’ 
—7° 40' W. long. Their area is 513 sq. m., and 
their population (1850) 9150; (1880) 11,220. The 
islands are the remains of a single continuous 
plateau, originally trenched by deep erosion valleys, 
which, being inundated by the sea during a sub- 
sequent era of depression of the land, became con- 
verted into fjords and sounds. Geologically they 
consist of volcanic rocks, horizontally disposed beds 
of basalt predominating. Seaward they present 
rugged precipitous cliffs, ranging in height from 1000 
to 2300 feet, whilst inland they rise into flat-topped 
pyramidal mountains, which attain maximum 
elevations of 2502 feet in Skellingfjeld in Striimo, 
and of 2895 feet in Slattaretind in Ostcra The 
currents that run through the sounds are swift and 
dangerous; storms and whirlwinds are frequent; 
and the harbours and anchorages in the fjords 
and bays are not very secure, nut, on the other 



hand, nearly always free from ice. For, though the 
climate is misty and moist, the winter's aie com- 
paratively mild. Peat and coal are used for fuel. 
Trees there are none, owing to the storms ; timber 
for building purposes is imported from Norway. 
Tillage is confined to the cultivation of a few vege- 
tables, and attempts, not always successful, to grow 
barley. The principal sources of wealth are sheep- 
farming, wild-fowling, and fishing; and the products 
of these, including wool, feathers, salt and dried 
fish, train-oil, and skins, are the principal exports, 
sent for the most part to Denmark. The largest 
islands are Stronib (2S miles long by 8 broad), 
Ostero, A r nago, Sando, and Siidero. The capital or 
the group is Tlrorslravn in Stronro, with 984 inhabit- 
ants; the town of Kirkebo, on the same island, was 
formerly the seat of a bishop. The inhabitants, oi 
Norse descent, are simple and grave in their man- 
ners, and industrious in their habits. They speak 
an Old Norse dialect, though modem Danish is 
the language of law-courts, churches, and schools. 
They belong to the Lutheran Church. Since 1 S«h 
the islanders have enjoyed a certain amount of sell- 
govemment under the control of three Datum 
administrative officers, who officiate as governor, 
police-inspector, and judge respectively. They 
send two representatives to the Danish parlia- 
ment, one to the Upper House, chosen by t* 10 
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popular assembly of the islands, the other to the 
Lower House, elected directly by the people 
themselves. From the time of their first colonisa- 
tion in the 9th century the Faroe Islands belonged 
to Norway down to 138 0, in which year they passed 
to Denmark. The natives possess a number of 
ancient epical ballads (kvccSi), the most important 
group being the Sjurfiar KvceSi, or songs of Sigurd 
(ed. with grammar, glossary, &c. by Max Vogler, 
i. Paderborn, 1877 ). The chief names in the native 
literature are Svabo (1746-1824); N. Mohr (1742- 
90) ; J. H. Schroter (1771-1851), the first to devote 
much attention to the prose literature— some of the 
folk-stories he collected are to be found in Anti- 
qwcirisk Tidslcrift ( 1849-51 ) ; the patriotic Poul 
Nolso (1766-1809), whose Vogelliea is the most 
popular modern poem in the Faroe dialect ; and 
Venzel Ulrik Hammershaimb (born 1819), editor of 
Fmrbiske Kvccder (i. and ii. Copenhagen, 1851-55), 
in the well-known Nordiske Literatur-Samfimd. 
The last prepared the first grammar in 1854, and 
in the pages of Dimmalcctting — the only newspaper 
of the islands, but printed mostly in Danish — a 
new translation into the modern dialect of the 
so-called Fmreyingasaga. 


Farquliar, George, was born at Londonderry 
in 1678, and received his education at Trinity Col- 
lege, Dublin, where, although he did not take any 
degree, he secured among his comrades the reputa- 
tion of a wit who was a spendthrift of his witticisms. 
When he left the university he was engaged as an 
actor at one of the Dublin theatres, but, like most 
dramatists -who have figured on the stage, he proved 
but an indifferent performer. Playing a part in 
Dryden’s Indian Emperor, and forgetting that he 
wore a sword instead of a foil, he accidentally 
wounded a brother-performer, and was so shocked 
by the occurrence that he at once quitted the 
boards. Accompanied by the actor Wilks, he pro- 
ceeded to London, and shortly after received a 
commission in the regiment commanded by the 
Earl of Orrery, which was then stationed in Ireland. 
Urged by Wilks, and perhaps stimulated by the 
gaiety and leisure of a military life, he in 1698 
produced his first comedy, entitled Love and a 
Bottle, which proved a success. Two years after- 
wards his Constant Couple appeared, which met 
with a brilliant reception, and to which he wrote 
a sequel, called Sir llano/ Wildair. In 1703 he pro- 
duced The Inconstant, founded on the Wild-goose 
Chase of Beaumont and Fletcher, a version in which 
all the coarseness, and none of the poetry, of the 
elder dramatists is retained. Having married in 
the same year, he fell into serious pecuniary diffi- 
culties, sold his commission, and, struggling with 
adverse fortune, succumbed. He died of decline 
in 1707, leaving ‘ two helpless girls ’ to the care 
of his friend Wilks. During his last illness he 
wrote the best of his plays, The Beaux' Strata- 
gem — in six weeks, it is said — and died while its 
wit and invention were making the town roar with 
delight. Another popular play, The Recruiting 
Officer, had been produced in 1706. 

Farquhar is one of the best of our comic drama- 
tists, although Pope called him ‘ a farce writer.’ 
He is less icily brilliant than Congreve, and pos- 
sesses on the whole more variety and character than 
any of his compeers. He had wit in abundance, 
but he had humanity too. He was a tender-hearted 
and somewhat melancholy man — 1 very splenetic, 
and yet very amorous.’ 


Farr, William, statistician, was bom at Ken- 
ley, in Shropshire, November 30, 1S07. He studied 
medicine at Paris and London, and afterwards gave 
his attention mainly to medical statistics and the 
questions connected'therewith. In 1839, two years 
after the registration of deaths, and of the causes of 


death was commenced in England, Farr received 
an appointment in the Registrar-general’s Office in 
London, where he eventually became superintend- 
ent of tlie statistical department, a post which he 
Held until 1880. He died in London, 14th April 
18S3. His chief books are Tables of Lifetimes, 
Annuities, and Premiums (1S64); English Repro- 
duction Table (1880); and Net Premiums for Insur- 
ance against Fatal Accident (1S80). His Vital 
Statistics, a memorial volume, appeared in 1885. 

Farragut, David Glasgow, the greatest of 
American seamen, was born of Spanish origin, near 
Knoxville, Tennessee, 5th July 1801. Entering the 
navy in 1810, he became a lieutenant in 1825, com- 
mander in 1841, and captain in 1855. On the out- 
break of the civil war he held by the Union, and in 
1862 was given the command of the armament of 
wooden steamers and mortar-boats fitted out for the 
capture of New Orleans. The approach to the city 
was defended by two strong forts, a number of 
Confederate steamers and an ironclad ram, besides 
chains stretched across the river, whilst sharp- 
shooters and fire-rafts had been prepared to harass 
the attacking force. After the forts had been 
shelled for six days and nights without effect, Far- 
ragut decided to force the passage in the darkness, 
and actually carried through all but three of his 
vessels, in spite of the terrible raking fire poured in 
as they passed the opening made in the boom. The 
Confederate fleet was sunk or burned, and, on the 
25th April, the last batteries having been silenced, 
the city was evacuated, and Farragut’s men landed. 
For many months thereafter he was employed on 
the Mississippi, until in July 1863 the last fort sur- 
rendered, and the entire river was open to naviga- 
tion. In July 1862 he had been commissioned rear- 
admiral, and in 1864 he returned to the Gulf, where 
on 5th August he fought the battle of Mobile Bay, 
destroying the enemy’s gunboats and a powerful 
ironclad ram ; a few days later the forts surrendered, 
and the port of Mobile was thenceforth closed to 
blockade-runners. In December he was made vice- 
admiral, the grade being created for him by congress, 
as was also the rank of admiral, to which lie was 
raised in 1S66. He died at Portsmouth, New Hamp- 
shire, 14th August 1870. There is a colossal bronze 
statue of Farragut in Washington, and another, of 
heroic size, in New York. See the Life by his son 
(New York, 1879). 

Farrant, Richard, musician, was bom about 
1530, entered the Chapel Royal, became organist 
of St George’s Chapel in 1564, returned to the 
Chapel Royal in 1569, whence lie retired in 1580, 
and died in 15S5. His name is best known in con- 
nection with the anthem, ‘Lord, for Thy tender 
mercies’ sake,’ and a chant based on it, which, how- 
ever, seem certainly not to be his. He actually 
did compose a full morning and evening service, 
and two anthems which have been printed, with 
parts of other services. 

Farrar, Frederic William, D. D. , Archdeacon 
of Westminster, was bom in Bombay, 7th August 
1831, and graduated at London University and at 
Cambridge, where he was fourth classic. Ordained 
in 1S54, he was for many years a master at Harrow, 
and in 1871-76 head-master of Marlborough College ; 
in 1S6S and 1874-75 he was a select preacher 
before the university of Cambridge, in 1869-73 
honorary chaplain to the Queen, and afterwards a 
chaplain-in-ordinary. He became canon of West- 
minster and rector of St Margaret’s in 1876, and 
archdeacon in 18S3. An eloquent preacher, he has 
taken an active part in temperance reform. As an 
author, his industry and productiveness have been 
equalled only by the remarkable popularity of 
some of his writings, which include, besides Eric 
( 1S5S ) and other stories of school-life, and his earlier 
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■works on philology and education, The Witness 
of History to Christ { Hulsean Lectures for 1S70); 
The Life of Christ (2 vols. 1S74), which passed 
through twelve editions in as many months ; a 
Life of St Paul (2 vols. 1879) ; The Early Days of 
Christianity (2 vols. 1882); The History of Inter- 
pretation (Bampton Lectures for 1885); and The 
Lives of the Fathers (2 vols. 1889). He has also 
contributed largely to the magazines, and published 
several volumes of sermons ; among these last is his 
Eternal Hope (1878), which denied the probability 
of eternal punishment. 

Farrier, a shoer of horses, who formerly also 
treated their diseases. Though these old farriers 
were frequently men of great shrewdness and 
observation, their management of sick horses, 
while often sensible, was generally altogether 
empirical ; and their practice has mostly passed 
into the hands of regularly educated veterinarians. 
See Horse-shoeing, Veterinary Medicine. 

Army Farriers. — In each regiment of British 
cavalry there is a farrier quartermaster-sergeant 
(formerly farrier-major), with eight sergeant- 
farriers and eight shoeing-smitbs, who attend to 
the shoeing of the horses and their treatment when 
sick, subject to the directions of the veterinary 
surgeon. The daily pay of the three ranks is 4s., 
2s. 10d., and Is. lOd. respectively. They wear as a 
badge on the sleeve a horseshoe, in worsted for the 
shoeing-smitlis, and in gold for the farriers, who 
rank as sergeants and wear Chevrons (q.v.). All 
other mounted troops have farriers and shoeing- 
smitbs in proportion to the number of their horses. 

Fars, or Farsistan (anciently Persis), a pro- 
vince of Persia, bordering on the Persian Gulf, rises 
from the steep coast in a succession of broad ter- 
races. The coast zone or ‘hot country,’ the pro- 
ductiveness of which is greatly dependent upon the 
rainfall, is backed by the ‘land of the passes,’ 
behind which comes the ‘ cold country ; ’ the in- 
terior belongs to the Iranian plateau. The moun- 
tain chains, lying parallel to the coast, embrace 
numerous fertile valleys, rich in pasturage and 
•sines and fruit-trees. Amongst the mountains 
are several lakes, the largest Lake Bakhtegan 
(q.v.). The rivers are small. The climate varies 
with the difl'erent districts. The principal products 
of the province arc fruits, dates, tobacco, cotton, 
silk, and excellent wine. Area, about 53,500 sq. m. 
The population, the exact number of which is not 
known, is very sparse. The capital of Fars is 
Shiraz ; the port, Bushire, on the Persian Gulf. 

Fartllillg (Sax. f carting, from fcorS, ‘fourth’), 
an English copper coin equivalent in value to the 
fourth part of a penny. In accordance with repre- 
sentations made to the Government by Dean Swift 
for the improvement of the coinage, certain pattern 
farthings were struck in the years 1713-14, known 
as * Queen Anne’s farthings. ’ Five distinct varieties 
are known to exist. The scarcity and value of the 
pieces, which are indeed not rare amongst collec- 
tors, has been strangely exaggerated. 

Farthingale, or Fardingale (Old Fr. vcrlu- 
yc/llc, from Span, vertuyada, ‘a hooped petticoat’). 
See Crinoline. 

Farulihahad, a city of the North-west Pro- 
vinces of India, near the right bank of the Ganges, 
S3 miles NAY. of Cawnporc. It is a clean and 
healthy place, with a considerable trade, and a 
population ( 1S81 ) of G2,437.— 1 The district of Faruk- 
habad belongs to the alluvial plain of the Doab, 
the soil being for the most part high-lving, sandy, 
and infertile. Area, 1719 sq. m. ; pop. 907.G0S. 
The most important crops are potatoes, indigo, and 
sugar-cane. The capital is Fatehgarh. Tiie ruins 
of Kananj, the capital of a powerful Hindu king- 
dom, still exist within the district. 


Fasano, a town of Italy, in the province of 
Bari, 35 miles N1Y. of Brindisi by rail, in the 
midst of an olive district. There are numerous 
oil-presses in the town and neighbourhood. Pop. 
13,941. 

Fasces were bundles of rods usually made of 
hircli, hut sometimes of elm, with an axe ( sccuris ) 
projecting from the middle of them, which were 
carried before the chief magistrates of ancient 
Rome as symbols of their power over life and 
limb. They were borne by the lictors, at first 
before the kings, in the time of the republic before 
consuls and prrctors, and afterwards before the 
emperors. Their number varied, a consul and a 
proconsul in his province haling twelve, a prmtor 
six, but within the city only two. Valerius Publi- 
cola introduced a law that within the city the axe 
should he withdrawn, except in the case of a 
dictator, who was preceded by twenty-four lictors, 
bearing as many fasces. Publicola also made the 
fasces he lowered at the assemblies of the people, 
as an acknowledgment of their supreme power. 

Fascia, in Architecture, a flat space or band 
between mouldings. See Entablature. 

Fasciatioil is a form of monstrosity not un- 
common in plants. The growing apex loses its 
usual conical shape and becomes greatly extended 
in one diameter, so as to produce a broad band- 
sliaped growing-point. This may continue to widen 
until it has reached many times the normal breadth 
without any proportional increase in thickness, and 
often becomes thrown into irregular folds, the leaf 
arrangement becoming correspondingly confused. 
Cases of fasciation occur not unfrequently in the 
ash-tree, the auricula, daisy, and other common 
plants, and constantly in the cultivated Cocks- 
comb ( q.v. ). Such growths are with Welsh Gypsies 
an object of superstitious reverence. 

Fascination (Lat. fasdno, ‘ I bewitch,’ doubt- 
fully akin to Gr. baskaino), an interpretation 
of the fatal influence of some serpents over their 
destined prey. Kalm and others describe how the 
rattlesnake Axes a squirrel with its lidless eye, and 
so far demoralises the victim that it drops into the 
distended mouth. Le Vaillant describes the con- 
vulsions and finally the death of a shrike, paralysed 
by fear of a serpent at a distance of nearly four 
feet. Dr Andrew Smith reports that the non- 
venomous South African tree-snake (Bucephalus 
viridis) gathers quite a circle of victims. Ellis 
notes the interesting fact that an object pushed 
between the eye of the snake and a victimised 
frog broke the spell. In spite of many observations 
which suggest mesmeric or hypnotic influence, 
against which there is no strong improbability, 
most naturalists regard so-called _ fascination as 
equivalent to fear. In panic animals may un- 
doubtedly become paralysed or stupid, or lose the 
usual power of co-ordinating their actions. See 
Evil Eye, Serpent. 

Fascines (from Lat. fascis, ‘a. bundle’) arc 
brushwood fagots bound together with wire, yarn, 
or withes. They ate 18 feet long and 9 inches in 
diameter, used for revetting the steps and steep 
interior slopes of field-works and for other military 
purposes, such as roofing magazines, Casemates 
(q.v.), Blockhouses (q.v.), &c., when timber cannot 
be procured. A double row covered with earth 
several feet thick is almost bomb-proof. They also 
make a very strong stockade, and can be used in 
bridging operations and road-making. Cut into 
six-feet lengths, they arc often carried hy tho men 
of an assaulting column to fill up the ditch of ft 
work or lessen its depth. Five men can make ft 
fascine in an hour. 

Fasciola, See Fluke, Trematodes. 
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Fashcr, a province of Dar-fftr (q.v.). 

Fashion and Fashionable, terms applied to 
occupations, pursuits, education, and manners, as 
well as to most of the luxuries and necessaries of 
modern civilised life, denote an unending series of 
changes and modifications which are most marked 
and most apparent in the department of dress. 
Such variations of costume were unknown to most 
nations of the ancient world, and among the 
Romans only influenced the accessories of the 
toilet. The unchanging East is as unchanging in 
its dress as in everything else, and the fashions 

to which savage tribes uncompromisingly adhere 
remain unaltered for long periods. In some remote 
districts of European countries peasants still dress 
in the costume brought two or three hundred years 
ago by the local nobility from court, and the 
smock-frock of the English agricultural labourer is 
a relic of Saxon times. The natural conservatism 
of man often throws strong light upon long-for- 
gotten social history, and nowhere more than in 
the survivals in modem costume. Thus, as Mr 
Tylor points out, there is much to be learnt from 
so quaintly cut a garment as the modern evening 
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1, Flemish (1311) ; 2, French (1410) ; 3, German (1530) ; 4, Spanish (15S0) ; 5, French (1590) ; 6, 7, Beginning of 17tli century. 


dress-coat. 1 The cutting away at the waist had once 
the reasonable purpose of preventing the coat skirts 
from getting in the way in riding, while the pair 
of useless buttons behind the waist are also relics 
from the times when such buttons really served 
the purpose of fastening these skirts behind ; the 
curiously cut collar keeps the now misplaced notches 
made to allow of its being worn turned up or 
down ; the smart facings represent the old ordinary 
lining ; and the sham cuffs now made with a seam 


round the wrist are survivals from real cuffs, when 
the sleeve used to be turned back. Thus, it is 
seen that the present ceremonial dress-coat owes 
its peculiarities to being descended from the old- 
fashioned practical coat in which a man rode and 
worked.’ Again, the English clergyman’s bands 
are directly traceable through intermediate stages 
to the wide collars which everybody wore in 
Milton’s time, the very name of which also survives 
in our word bandbox. And it is said that the 
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8, Louis XIV. and liis Queen (1670); 9, (1740) ; 10, Prussian court-dress (17S0); 11, A la Grecque (1S00); 12, (1E04). 


modem cylindrical hat is the indirect descendant 
of the Puritan steeple-crowned hat, carried across 
the Atlantic by the Pilgrim Fathers, thence again 
to France, when Benjamin Franklin and the young 
Republicans were the height of the fashion, and l>y 
the French manipulated into the hat which they 
have given to all the world. 

The Romans spread their dress with their civilisa- 
tion over Europe, and it was gradually modified by 
the close-fitting garments of the races of the north 
till the two styles were united in the 5th century ; 
but fashion in its modem sense cannot be said to 


begin till the 14th century. Then complaints first 
arise of clothes being cast aside for others of newer 
shape and cut. It must be remembered that till 
the 19th century men’s clothes were as delicate 
in colour and as rich in material as women’s; 
Pepys records in his diary how he had his wife’s 
gowns cut up into waistcoats for himself. The 
change during the 14th century from close-fitting 
tunic and hose to long, loose garments trailing on 
the ground is even more startling than the outcrop 
of steeple-like headgear which distinguished the 
ladies of the 15th century. 
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The sumptuary laws of the 13th, 14th, 15th, 
16th, and 17th centuries clearly show that dress 
was originally a symbol of rank, strictly prescribed 
for the various classes of society. An eai-ly French 
law complains of each man clothing himself as lie 
pleased, without reference to his rank, so that it 
was impossible to tell from his dress whether he 
was a prince, nobleman, citizen, or labourer. In 
modem days this state of things is fulfilled to the 
letter, though costume still retains its old signifi- 
cance in the uniforms of the army and navy, of 
policemen and postmen, in the lawyer’s wig and 
gown, the judge’s robe, the bishop’s lawn sleeves, 
and the university student’s cap and gown, all of 
which, as Mr Herbert Spencer remarks, are worn 
by people whose office it is to uphold established 
arrangements in church and state. The railway 
companies and the Post-office impose a uni- 
form on their employees, the maid-servant (in 
Britain) wears a cap and apron, and the waiter 
a black suit, but the only class who at all 
times voluntarily mark themselves off from other 
men are the clergy. Political and religious 
opinions have been at times symbolised by dress, 
as with the Puritans and Quakers ; and instances 
of such distinguishing marks as the tricolor of 
France, the white cockade of the Bourbons and 
the Stuarts, the blue and green of the factions in 
the circus of ancient Constantinople, the orange 
and green of Irish political parties, and the blue 
and buff of English elections might be multi- 
plied indefinitely. Dress attained its highest 
point of significance in France during the last 
half of the 18th century, when it marks unmis- 
takably the various stages of the Revolution. 
Rousseau’s Smile and Nonvelle Ktlo'ise and Goethe’s 
Werther brought sentimentality into fashion ; 
women’s hair was dressed in bandeaux d' amour or 
poufs dc sentiment ; and Marie Antoinette and the 
ladies of her court sought to return to the sim- 
j plicitv of nature by masquerading in the Trianon 
attired as shepherdesses and milkmaids. The works 
of Montesquieu and Voltaire had created an admira- 
tion for England, and the courtiers of Versailles 
dressed themselves like English foxhunting squires, 
while their wives and daughters got themselves up 
d I’Anglaisc in coats with culls, collars, and facings, 
beaver-hats, and cravats. As the political turmoil 
increased, fashionable attire grew more and more 
eccentric and multiform, till at last republican 
institutions triumphed, and the women of France 
began to clothe themselves as like as possible those 
of Greece and Romo both in style and scantiness. 
They discarded costly materials, and shivered 
through the winter months clad in a few yards of 
muslin. Men wore a combination of antique and 
romantic costume invented by the painter David, 
which was finished off with Hungarian boots. The 
gorgeous and stately dress of the courts of Louis 
XIV. and Louis XV. had disappeared with the 
old regime. At the present time the fashions for 
women in all civilised countries are set by Paris ; 
for men, though not so exclusively, by London. 

One marked feature of the ever-changing kaleido- 
scope of fashion is its tendency to revolve in cycles. 
The widely-distended skirts of the 16tli century 
reappear m the 18th and 19th centuries after 
periods of straight-falling folds ; the piles of false 
hair, artificial fiowers, feathers, and jewelrv which 
reached their greatest height on ladies’ heads about 
17S0 have hau their modified counterpart in the 
modern chignon; men’s nether garments are bv 
turns skin-tight or loose and full; and the vol- 
uminous folds of muslin in which they swathed 
their necks at the beginning of this century 
recall in some degree the rails ‘of Queen Eliza- 
beth’s courtiers. Cycles of alternate luxury and 
simplicity have also distinguished all ages, though 


the simplicity of fashion is often more apparent 
than real. There can be little doubt that 
fashions change more quickly each decade, a 
fact due in great measure to increased facil- 
ities of communication, while the triumph of 
democracy is shown by their universal adoption 
by all classes. The question cannot but arise 
whether in this continual variation the most 
advantageous and artistic costumes for men and 
women may not at last be found and kept, but the 
probabilities seem to be against such a conclusion. 
Lotze in his Microcosmus starts the theory that we 
prolong the consciousness of our personal existence 
into any foreign body brought into relationship 
with the surfaces of our own body, so that we 
feel ourselves grow taller with our high headgear, 
move with our fluttering laces and ribbons, and 
derive vigour from the feeling of resistance arising 
from a tight band or belt. At the same time it 
is generally allowed that we are more alive to a 
new sensation than to one which has been long 
in the field of consciousness, for, from the very 
fact that it is unusual, our attention is continually 
directed to it, while a well-known sensation loses 
its first intensity and the power of directing our 
thoughts to itself. In order, therefore, that our 
clothes may yield us the maximum of pleasant 
feeling which Lotze says we derive from them, 
they must not be too familiar in shape, colour, 
and cut — i.e. we must not only have new clothes, 
but new styles of clothes. But a volume would be 
required to determine whether this theory satis- 
factorily accounts for all the changes of fashion. 

See Fairholt, Costume in England (new ed. 1885); 
Planclie, Cyclopccdia of Costume (1876-79); Cliallamel, 
History of Fashion in France (Eng. trans. 1882) ; Jakob 
von Falke, ’ Kostiim und Mode,’ in Zur Kullur und Kunst 
(Vienna, 1878); Herbert Spencer’s Ceremonial Institu- 
tions (1879) ; and the articles Bloomer Costume, Crino- 
line, Hat, Beard, Wig, Fan, Tattooing, &c. 

Fnsliodn, a town in the Shillulc country, on an 
island in the White Nile, 60 miles below the month 
of the Sobat tributary. It was founded by the 
Egyptians, and made capital of a province in the 
Egyptian Soudan. 

Fast (a word common to the Teutonic tongues, 
which Grimm derives from a root signifying pri- 
marily to hold, keep, observe, and hence to restrain 
one’s self; Lat. jejvnium, Gr. ncsicia, Heb. tsom) 
is the word used to express a certain self-imposed 
restraint with respect to the nourishment ot the 
body. The abstinence enforced may be either 
partial, when the restriction is confined to certain 
articles of food, or total, when all sustenance is 
dispensed with for a specified time. The origin of 
the custom seems to be coeval with man’s first 
experience of the salutary influence which absti- 
nence exercises on the health, and with his more or 
less instinctive consciousness of the necessity ot 
retaining the body in due subjection to the soul. 
By degrees, the self-mortification which it implied 
raised it into a sacrifice oilered to the Deity ; it 
became a religious observance, was surrounded 
with rites and ceremonies, and finally bore the 
stamp of a divine law. Climate, the habits of a 

S fe, and their creed gave it at different periods 
l ent characteristics ; but it may bo pronounced 
to have been a recognised institution with all the 
more civilised nations, especially those of Asia, 
throughout all historic times. We find it in high 
estimation among the ancient Persians of Iran, it 
formed a prominent feature in the ceremonies of the 
Mysteries of Mithras, and found its way, together 
with these, over Armenia and Asia Minor, to 
Palestine, and northward to the wilds of Scythia. 
The ancient Hindus, in accordance with their 
primeval view — which they held in common ""1111 
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the Parsees — of heaven and hell, salvation and 
damnation, of the transmigration of the soul, and of 
the body as the temporary prison of a fallen spirit, 
earned fasting to an unnatural excess. Egypt 
seems to have had few or no compulsory general 
fasts ; but it is established beyond doubt that for 
the initiation into the mysteries of Isis and Osiris 
temporary abstinence was rigorously enforced. ( For 
Buddhist usages, see Buddhism.) That Greece 
observed and gave a high place to occasional fast- 
days, such as the third day of the festival of the 
Eleusinian mysteries, and that, for instance, those 
who came to consult the oracle of Trophonius had 
to abstain from food for twenty-four hours, is well 
known. It need hardly be added that the Romans 
did not omit so important an element of the 
festivals and ceremonies which they adopted from 
their neighbours, though with them the periods 
of fasting were of less frequent recurrence. 

As to the Semitic races, although we find the 
people of Nineveh undergoing occasional fasts, 
to which even animals were made to conform, yet 
the Mosaic law set apart one day only in the 
whole year for the purpose of fasting. The 10th 
day of the seventh month (Tishri), called ‘the Day 
of Atonement’ (Yom Kippur), or, as the holiest 
of the whole year, ‘the Sabbath of Sabbaths,’ 
was ordained for ‘ the chastening of the Nephcsh, ’ 
which the traditional law explains as meaning 
the strictest and most rigorous abstinence from 
all food or drink, as also from washing, anoint- 
ing, the putting on of sandals, &c., from the sun- 
set of the ninth to the rising of three stars on 
the evening of the tenth day. In process of 
time, five days of compulsory fasting were added, 
in commemoration of certain days of humiliation 
and national misfortune — viz. the 17tli of the 
fourth month (Tamus), as the anniversary of the 
taking of Jerusalem both by Nebuchadnezzar and 
Titus ; the 3d of the seventh month (Tishri), when 
Islimael had killed Gedaliah, the Jewish governor 
appointed by the Babylonians ; the ’ 10th of the 
tenth month (Tebetlx), m remembrance of the siege 
of Nebuchadnezzar ; the 13th of the twelfth month 
( Adar), the fast of Esther, and the day most rigor- 
ously kept next to the great Day of Atonement; 
and the 9th of the fifth month ( Ab), the anniversary 
of the destruction of the first temple by Nebuchad- 
nezzar and of the second by Titus. The com- 
munity loved to express their penitence for sin, or 
their grief on the death of great men, by occasional 
fastings, which were also considered an efficient 
means of averting the divine wrath, of insuiing 
victor}’ over an enemy, or of bringing down rain 
from heaven. Besides, fasting was not unfre- 
quently resorted to by those who wished to free 
their minds from all hindrances to meditation, as 
in the forty days of Moses (Exod. xxxiv. 28), or 
the fast of Daniel. In later times, when, after the 
destraction of the temple, sacrifices had ceased, 
fasting, as causing a decrease in the flesh and fat 
of the individual, was considered to be in some 
degree a substitute for the animal which had for- 
merly been offered up by the priest. From a means 
to repentance and inward purification, it became 
an end and a virtue in itself, an abuse, indeed, 
neither unknown nor undenounced even in the 
days of the prophets. Many new fasts were super- 
added from time to time, but they soon fell into 
oblivion ; and over and above the six already men- 
tioned but few entire days are now observed by 
the orthodox, and these merely of a local character. 
Fasting, with the Jews, always implies entire 
abstinence, and lasts, except on the Day of Atone- 
ment and the 9th of Ab — when the sunset of the 
previous evening is the sign for its commencement 
— from the break of the day to the appearance of 
the first three stars. Sackcloth and ashes, the garb 


of the penitent in ancient times, are no longer 
worn ; but the deepest mourning is visibly expressed 
by many ceremonies in the Jewish synagogues and 
homes on the 9th of Ab. Several half-days of fast- 
ing have also survived. The individual is bound 
to celebrate by fasting the anniversary of the 
death of his parents, his own wedding-day until 
the performance of the marriage-ceremony, and the 
birth of his first-bom male child (up to its thir- 
teenth year, when the duty falls upon the latter him- 
self), and on the day preceding the Pesacli ( Pasclia ), 
in commemoration of the sparing of the Israelite 
first-born in Egypt. The Sabbatli causes the post- 
ponement of any fast — that of the Day of Atone- 
ment only excepted — which may happen to be 
coincident with it ; and children— girls up to their 
twelfth, boys to their thirteenth year — women 
with child, and the sick are exempted from the 
observance. 

In the time of Christ, fasting, as we have seen, 
was held in high estimation. The Mondays and 
Thursdays — -the market-days, on which the judges 
sat, and the law was read in the synagogues — were 
especially set aside for this purpose by the Pharisees. 
The Essenes fasted even more frequently. The 
Sadducees alone took exception to this nte, and 
were therefore considered ungodly. Christ him- 
self neither approved nor disapproved of the custom, 
but, as in all matters of ceremony, allowed his 
disciples, Jew’s and Gentiles, to act according or 
contrary to their old habits. He is distinctly 
against such a commandment, and even excuses 
those who did not fast ; his own abstinence from 
food for forty days wms like that of Moses, entirely 
an individual act. Roman Catholics maintain 
that all the w’ords of our Lord, which to Protes- 
tants appear to discountenance the obligation of 
fasting, are directed exclusively against the osten- 
tatious and self-reliant fasts of the Pharisees. 
They even understand the language which he used 
in condemning the practice of the Pharisee fasters 
as containing a direct exhortation to his own 
disciples — not that they should abstain from fast- 
ing, but that they should fast with suitable disposi- 
tions. They hold, moreover, that in exempting his 
disciples from fasting lie had regard only to the 
actual time of his own presence among them. It 
w T as incongruous, he said, that the children of the 
marriage should fast as long as the bridegroom was 
with them; but, he added, ‘the days will come 
when the bridegroom shall be taken away from 
them, and then shall they fast in those days’ 
(Mark, ii. 20; Matt. ix. 15). Hence they infer 
that from the time of our Lord’s ascension the 
practice of fasting became obligatory on his 
disciples, the temporary cause of the exemption 
hitherto existing having ceased. 

During the first centuries of Christianity volun- 
tary fasts were frequent enougli ; and fasts were 
considered a befitting preparation for holy acts 
and feasts, for ordination and baptism. An annual 
fast generally observed by all from a very early 
date was that of the forty hours, from Friday 
afternoon to Sunday morning, during which Christ 
lay in the sepulchre. But during the first six 
centuries the difference in the various Christian 
communities in this matter was very great. The 
Montanist heretics w’ere especially rigorous in 
their fasts. Bishops and councils gradually fixed 
the times and seasons for the whole of Christen- 
dom. The forty hours had gradually become forty 
days, called the Quadragesima ; and the Council 
of Orleans in 541 made it binding upon every 
Christian not to eat any meat during this time, 
save only on the Sundays. The eighth council at 
Toledo in the 7tli century declared those who ate 
meat during Lent sinners unworthy to partake in 
the resurrection. From the 8th century to the 11th, 
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■when a gradual reaction set in, the laws of fasting 
and the punishments awarded to the transgressors 
became stricter and stricter ; interdict and excom- 
munication were among the penalties. By degrees 
fasts had become so numerous and different in 
kind that they were divided into— (1) Jcjunium 
generate (a fast binding for all) ; (2) Consuctu- 
dinarium (local fast, &c.); (3) Pcnilenlialc (atone- 
ment for all transgressions); (4) Votivum (con- 
I sequent upon a vow); (5) Voluntarc (for the better 
carrying out of an undertaking). These, again, 
were kept as either (1) Jcjunium naturate (an 
entire abstinence from food or drink, especially in 
preparation for the reception of the Eucharist) ; 
(2) Abstincntia (certain food only being allowed, 
but several times a day); (3) Jcjunium cum 
abstincntia (the same food, but which must be 
taken once a day only); or (4) Jcjunium sine 
abstincntia (all kinds of food, but only once a day). 
The food prohibited on partial fast-days included, 
during certain periods, not only the flesh of quad- 
rupeds, fowl, and fish, but also the ‘lacticima’ — 
i.e. all that comes from quadruped and bird, as 
butter, eggs, milk, &c. 

Fasts gradually developed in the Roman Church 
into — (1) Weekly fasts, of which Friday, as the 
day of the crucifixion, seems to have been early 
and generally observed. To this was added the 
Wednesday, as the day on which the death of 
Christ was resolved upon. At a synod in Spain 
in the beginning of the 4th century the Satur- 
day was superadded ; but this innovation met 
with great opposition, especially in the East. 
(2) Vigils, originally night-services observed by 
the first Christians on the eve of Sundays and 
festivals, partly in imitation of the Jewish custom 
of celebrating the entrance of the Sabbath and 
of festivals on the evening of the previous day, 
and partly from fear of the danger to which a 
service in the daytime would have exposed the 
early converts. Although these night-services 
became unnecessary in the course of time, they 
were still continued up to the 4th century, when, 
owing to the abuses to which they led, they wore 
abolished, or rather transformed into fast-days, 
kept on the eve of great festivals in honour of 
Christ, the Virgin, Saints, and Apostles. (3) 
Tlio great or forty days’ fast (Quadragesimal fast), 
the most important and most rigorously enforced 
of all. The forty. hours of fast, in commemoration 
of the forty hours during which Christ’s body lay 
in the tomb, gradually expanded to forty days, 
as mentioned before, in pious allusion to the 
forty days of Moses, Elijah, Christ, the forty years’ 
sojourn in the desert, or the forty camps — all con- 
sidered typical ; and the fasting became severer 
the nearer Passion-week itself approached, in 
which many other signs of mourning and con- 
trition were generally exhibited. (4) The Qna- 
tember fasts on the' Wednesdays, Fridays, and 
Saturdays in one week of each season, in imitation 
of the four Jewish fasts in the fourth, fifth, seventh, 
and tenth months.— There were still many other 
fasts, such as those of ordination, &c., but tliese had 
only a temporary' existence, and do not fall to be 
treated here, A or can we enter into the various 
dispensations granted by the church, or the special 
pastoral letters generally issued before Quadra- 
gesima, nor into the variations in the observance 
of fasts and fasting in our own days ; we can only 
add that they have in a great measure lost their 
former severity, and that only partial abstinence 
is the rule in all cases. More must not be taken 
than one full meal, and that not before mid-day, 
nor consisting of flesh meat. Besides this 'a 
collation of about eight ounces of fruit, vegetables 
bread, or small fishes may be taken. The modem 
.meaning of this word was originally due to the 


slight refreshment in the ancient monastic dis- 
cipline, taken just before the reading of the 
‘collations’ — i.e. conferences (of Cassian) and such 
other works. In spite of its diminution of the 
former severity in the practice of fasting, the 
opinion of the church held in former days, that fast- 
ing is meritorious and conducive to the salvation 
of the soul, has undergone no change. 

In the Greek Church fasting was and is kept 
with much greater severity, the non-observance of 
it being the least venial of sins. The days here 
extend over almost three-quarters of the year. The 
principal ones are the Wednesdays and Fridays — 
with a few exceptions — throughout the whole year ; 
the great Easter fast lasting forty-eight days ; that 
of Christmas, thirty-nine days ; that in honour of 
the Virgin, fourteen days ; and that of the Apostles, 
beginning on Monday after Trinity, and extending 
to the 29th of June. Besides those smaller fasts 
of preparation, which correspond to the vigils of 
the Roman Church, they have many more occa- 
sional fasts, which we, however, must omit here. 

The Church of England considers fasting a praise- 
worthy but by no means obligatory custom. 
Hook, in his Church Dictionary , explains the dis- 
tinction between the Protestant and the Roman 
Catholic view of fasting as consisting in this, that 
the Roman Catholic regards the use of fasting as an 
imperative means of grace, the Protestant only as a 
useful exercise preparatory for the means of grace. 
In proof how much the Church of England has left 
the question of fasting to the conscience and dis- 
cretion of her members, it may be observed that 
she has neither defined the mode or degree of fast- 
ing, nor anywhere given a positive command to fast. 
The days named by the English Church as seasons 
of fasting or abstinence are the forty days of Lent 
(q.v.), including Ash-Wednesday and Good Friday; 
the Ember (q.v.) days; the three Rogation (q.v.) 
days; all the Fridays in the year (unless Christ- 
mas Day fall on one ) ; and the eves or vigils of 
certain festivals. 

The sacramental fast-days so long observed in 
Scotland are now falling into disuse, and are 
already completely discontinued in such cities as 
Glasgow ( 18S6) and Edinburgh ( 1887). The Scotch 
fast-day was instituted as a day for ‘fasting, 
humiliation, and prayer,’ and always fell upon 
some day of the week preceding the yearly or half- 
yearly Communion Sunday, or Sunday set apart in 
the Presbyterian churches for the dispensation of 
the Lord’s Supper. It was observed exactly as a 
Sunday, with sermons in the churches and the 
complete cessation of business. 

In the United Kingdom, on occasion of warn and 
public calamities, the sovereign has from time to 
time appointed by proclamation a day for a solemn 
national fast, humiliation, and prayer — as on 21st 
March 1S55 (the Crimean war), and 7tli October 
1857 (the Indian Mutiny). 1 

A few words remain to be said of the Moham- 
medan fasts. Islam, as an offspring of Judaism 
and Christianity, adopted this custom with many 
others from both churches. During the whole 
month of Ramadan, in which the Prophet brought 
the Koran from heaven, eating, drinking, smoking, 
smelling perfumes, &c. arc strictly forbidden. from 
daybreak till sunset; for the intervening nights, 
however, all these restrictions arc removed. Inert 
are, besides, many voluntary fasts, expiatory like 
the 10th of Moharram, corresponding to the Jowwi 
Day of Atonement, or for the averting of the 
divine wrath in sudden calamities, or as an indem- 
nification for the omission of certain pious nets, os 
the pilgrimage, &c. See Jews, MOHAMMEDANISM, 

Moxachism, Asceticism. 

Besides the Bible, Schttlchan Arurh, Koran, and the 
Fathers generally, sec Bingham, Ori'/cn a Ecdcs in ft i ca\ von 
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is. (1708-22); Fabric; us, Bibliogr. Antiquaria; Muratori, 
be Quatuor Temporum Jejuniis, &c. ; Siegel, Alchristl. 
Allertleilmer ; 'W'alch, De Jejunio Quadragesimali (1727 ) ; 
Robert Nelson, Festivals and Fasts of the Church; and 
Liesmayr, Die Fntwickclung der Christlichen Fasten- 
disziplin ( 1S77 ). 

Fasting. — By this term is meant the deprivation 
of food — the materials by which loss of matter and 
energy from the body is made good. 

Food-stuff's may he divided into (1) oxygen, (2) 
water, (3) solid food-stuff's. For a discussion of 
the relationship of oxygen to the other food-stuff's, 
the reader is referred to the articles upon Res- 
piration, Metabolism. There is now no doubt 
that it takes part in the constructive changes in the 
tissues, and for this reason it must be classified 
among the food-stuff’s. Deprivation of oxygen 
rapidly results in death ( see Asphyxia ). 

When water is withheld death occurs in the 
course of a few days. For the protoplasm of the 
tissues to undergo the chemical changes upon which 
its vitality depends, a certain proportion of water is 
essential, and when this is not present death ensues 
through the cessation of these elianges. 

It is more especially to the deprivation of solid 
food that the term Fasting is applied. The physi- 
ology of this condition has been most careful!}' 
studied in dogs, cats, and other of the lower 
animals, while one or two observations have also 
been accomplished in cases of voluntary fasts in 
man. 

To understand the condition, it must be remem- 
bered that the energy required in the body is under 
normal conditions supplied by the various organic 
food-stuff's, which, entering the body in the condi- 
tion of large and complex chemical molecules, are 
broken down and excreted as simpler bodies, and 
by their disintegration yield energy (see Meta- 
bolism, Nutrition). During fasting it is by the 
disintegration of the tissues of the body that the 
necessary energy is yielded. This energy is re- 
quired not only for the production of mechanical 
work done by the body, but also for the production 
of heat, so that the temperature of the body may 
be maintained. Whenever, therefore, muscular 
exertion is severe, or when the individual is ex- 
posed to cold and has to produce large amounts 
of heat, then more energy must be forthcoming, 
and hence tissue waste is enormously increased. 
Whereas, if complete rest is maintained, and 
the animal is kept surrounded by air at a tem- 
perature approaching that of the body, the waste 
of tissue-substance is reduced to a minimum. From 
this it will be apparent that no conclusions of value 
with regard to the possible duration of life in the 
fasting state can be drawn from the records of those 
exposed to cold and hardships after shipwreck. It 
will be at once apparent that the amount of energy 
employed in maintaining the temperature of the 
body must be very much greater in warm-blooded 
than in cold-blooded animals. Indeed, in the latter 
class, where the temperature is at most only a few 
degrees above that of the surrounding atmosphere, 
waste of tissue for the production of lieat is practi- 
cally in abeyance. The same may also be said of 
hibernating animals, which may be regarded dur- 
ing their winter sleep as cold-blooded. For this 
reason, and because during certain periods their 
movements are by no means active, cold-blooded 
animals can endure very prolonged periods of 
inanition. In the case of some, months, gnd even 
apparently years, may pass without a cessation of 
the vital processes. 

When we come to consider the physiology of 
fasting more closely, we find that the amount of 
waste of the various tissues of the body is by no 
means equal. The following figures, indicating the 
percentage loss of various tissues in an animal 


dying of starvation, are taken from Voit’s article 
in Hermann’s Handbuch dcr Physiologic : 


Fatty tissue lost 97 per cent. 

Muscle 31 „ 

Blood 27 ii 

Brain and spinal cord 3 h 

Heart 3 u 


We thus see that the more essential tissues feed 
upon the less essential, and that the fats of the body- 
are the great source of nourishment during inani- 
tion. As long as a fair amount of fat remains in 
the body, the muscle can undergo its chemical 
changes, disintegrating and yielding energy, but 
always again undergoing a process of reconstruc- 
tion. Whenever the fat is used up, we find that a 
rapid disintegration of muscle-substance without 
reconstruction occurs, and death rapidly ensues. 
The onset of this condition is indicated by a rise in 
the excretion of nitrogen in the Urine (q.v.). 

In dogs this stage is reached in about thirty days. 
In the case of a Frenchman, Jacques, who under- 
took a voluntary fast of thirty days at Edinburgh, 
in 1S88, since no rise in the urea excretion could be 
determined at the end of the period, it was con- 
cluded that the fat had not all been used up. 

In regard to the symptoms observed during 
starvation little need be said, since in most cases 
they are due rather to the conditions which have led 
to or which accompany the fast. The sensation of 
hunger is a prominent symptom during the earlier 
days, but appears to diminish. Emaciation is, of 
course, invariable — the skin feeling' harsh and dry 
from the loss of subcutaneous fat. The temperature 
falls below the normal, and lassitude and finally 
torpor supervenes before death, which appears to 
occur simply from asthenia. 

In treating such a case, food must be adminis- 
tered with care, in small quantities at a time, and 
in a digestible form. 

Fast and Loose, the name of a cheating game, 
also called Pricking at the Belt, which appears to 
have been much practised by the Gypsies in the 
time of Shakespeare. The following is Brand’s 
description : ‘ A leathern belt is made up into a 
number of intricate folds, and placed edgewise upon 
a table. One of the folds is made to resemble the 
middle of a girdle, so that whoever shall thrust a 
skewer into it would think he held it fast to the 
table ; whereas, when he has so done, the person 
with whom he plays may take hold of both ends, 
and draw it away.’ The game is still practised at 
fairs, races, and similar meetings under the name 
of Prick the Garter ; the original name, in the phrase 
‘ to play fast and loose,’ has gone into the language 
to designate the conduct oi those whose easy ethics 
do not forbid them to say one thing and do another. 
See Book XIII. chap. xxix. of Reginald Scot, The 
Discoueric of Witchcraft (1584). 

Fasten’s E’en. See Shrovetide. 

Fasti (Lat. Dies fasti), those days among the 
ancient Romans on which it was lawful to transact 
legal or public business, in opposition to nefasti, on 
which it was not permitted. But the sacred books, 
in which the lawful days of the year were marked, 
were themselves denominated fasti, and the term 
was employed, in an extended sense, to signify 
various kinds of registers, especially the Fasti Sacri 
or Kalendares, and the Fasti Annates or Historici. 

The Fasti Kalendares or calendars of the year 
were kept exclusively by the priests for about four 
centuries and a half after the building of the city. 
The appearance of the new moon was proclaimed 
by a pontifex, who at the same time announced to 
the people the time which would intervene between 
tlie Kalends and the Nones. On the Nones the 
country-people assembled for the purpose of learn- 
ing from the Rex Sacrorum the various festivals of 
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tlie month, and the days on which they would fall. 
In the same way those who intended to go to law 
learned on what days it would he light [fas ) to do 
so. The mystery with which this lore was sur- 
rounded, for purposes of power and profit, by the 
favoured class was dispelled by Cn. Flavius, the 
scribe of App. Claudius Cmcus, who surreptitiously 
copied from the pontifical book the requisite infor- 
mation, and published it to the people m the forum. 
Consequently time-tables [fasti ) became common, 
very much resembling modem almanacs. They 
contained the days and months of the year, the 
Nones, Ides, lawful and unlawful days, &c., 
astronomical observations on the rising and setting 
of the fixed stars, the commencement of the seasons, 
brief notices concerning the introduction and signi- 
fication of certain rites, the dedication of temples, 
the dates of victories, disasters, and the like. In 
later times the exploits and honours of the imperial 
family were duly entered in the calendar. The 
celebrated Fasti of Ovid is a sort of poetical year- 
book or companion to the almanac, as arranged by 
Julius Ctesar, who remodelled the Roman year. 

Several very curious specimens of fasti on stone 
and marble have been discovered, of which the most 
remarkable are the Kalcndarimn Maff daman (so 
called from its first possessor), upon almost all the 
days of the year ; the Kalcndarimn Prwncstinum of 
Verrius Flaccus, discovered in 1770 at Prameste, 
containing the months January to April and 
December; the Kalcndarimn Vaticinum (March, 
April, August), Vcnusimtm (May, June), Esquil- 
inum (May and June), and Farncsianum (Feb- 
ruary and March). These are printed in vol. i. 
of Mommsen’s Corpus Inscnptiomnn Latinarum 
(Berlin, 1863), in which the Roman calendar for 
almost the complete year is elucidated. 

The Fasti Annalcs or Historici were chronicles 
containing the names of the consuls and other 
magistrates of the year, and an enumeration of the 
most remarkable events in the history of Rome, 
noted down opposite the days on which they 
occurred. From its application to these chronicles 
the word fasti came to be used by the poets as 
synonymous with historical records. Of these, frag- 
ments have come down to us, of which the most 
important are the so-called Fasti Capitolini, dis- 
covered in the neighbourhood of the ancient forum 
in the 16th and 19th centuries. See Calendar ; 
also Boor, Die Fasti Ccnsorii (1S73), and AVehr- 
mann, Die Fasti Prcvtorii (1S75). 

Fastuct Lighthouse, on a rock 4 miles SW. 
of Cape Clear (q.v.), with a revolving light 148 feet 
above high-water, and visible for 18 miles. 

Fastolf, Sir John, was born about 1378 at 
Caistor, near Yarmouth, and ‘exercised,’ says 
Caxton, ‘ the wars in the royaume of France and 
other countries for forty years enduring.’ He 
distinguished himself at Agincourt (1415), and 
still more in the ‘Battle of the Herrings’ (1429), 
so called because, while convoying supplies to the 
English besiegers of Orleans, lie formed a sort of 
laager of herring-barrels, and with his archers 
beat off a whole French army. Later in the same 
year he was less successful against Joan of Arc, 
and at Patay, according to Monstrelet, whom 
Shakespeare follows, displayed such cowardice that 
the Duke of Bedford stripped him of his Garter. 
This, however, is. very questionable; he rather 
seems to have retained all his honours till in 14-10 
he came home to Norfolk, and in 1441 he was 
granted a pension of £20 ‘for notable and praise- 
worthy sen-ice and good counsel.’ His Norfolk 
life is mirrored faithfully in the Fusion Letters, 
where we see him adding to his broad possessions, 
heaping up riches, building a huge new castle at 
Caistor— a hard old man, yet not without love of 


learning and the church. He died 5th November 
1459. His identification with ‘ Sir John Falstaff’ 
is at least incomplete, for Oldcastle (q.v.) was 
certainly Shakespeare’s prototype. 

Fat. See Fats, Obesity. 

Fata Morgana, the Italian name for a 
striking kind of mirage observed in the Strait of 
Messina. A spectator on the shore sees images of 
men, houses, ships, &e., sometimes in the water, 
sometimes in the air, the same object having fre- 
quently two images, one inverted. It is so named 
because supposed to he caused by the fairy [fata) 
Morgana of Arthurian romance. 'See Mirage. 

Fate. The Fates, Fatalism, express a con- 
ception which has more or less prevailed in all 
religions. The words are derived from the Latin 
Fatum, which has primarily a passive signification, 
denoting something uttered — a decree or ordinance. 
The Greeks expressed the same thought by 
Eimarmene. Moira (from mcros, ‘part’ or ‘lot,’ 
‘ share’ ), again, was the active personification of the 
idea — the goddess Fate or Destiny. It constituted 
in the Greek mythology something like an 
ultimate monotheistic element — the vague "Unity 
binding together and dominating over the crowd 
of Olympian deities. With Homer, who in every 
instance save one speaks of Fate (Moira) in the 
singular, Fate was not a deity, but a mere per- 
sonification, the destinies of men being made by 
him to depend upon the will of the gods ; whilst, 
according to the later Greeks and the Romans, the 
gods themselves were subject to the control of the 
Moirai or Parcai. Hesiod, however, who is almost 
contemporary with Homer, speaks of three Fates, 
whom he calls daughters of Night — Clotlio, 
the spinner of the thread of life ; Lachesis, who 
determines the lot of life ; and Atropos, the 
inevitable. They were usually represented as 
young women of serious aspect; Clotho witli a 
spindle, Lachesis pointing with a staff to the 
horoscope of man on a globe, and Atropos with a 
pair of scales, or sun-dial, or an instrument to cut 
the thread of life. In the oldest representations of 
them, however, they appear as matrons, with 
staffs or sceptres. They had places consecrated to 
them throughout all Greece, at Corinth, Sparta, 
Thebes, Olympia, and elsewhere. 

With the course of Greek thought the conception 
of Fate became more spiritualised. In /Eschylus it 
is an inexorable Destiny ; in Sophocles and Plato 
it is more of a free and ordering Will. In the 
later forms of Greco-Roman speculation, again, 
it undergoes various modifications. With the 
Epicureans it seems identical with Chance ( Tucltc) ; 
with the Stoics it is the very opposite of this. In 
the one case the Absolute is a mere blind fatality; 
in the other case it is an imminent necessity of 
reason, governing with iron sway the apparently 
accidental phenomena of life. 

In the two great religions of modern times, 
Christianity and Mohammedanism, the same con- 
ception is found in various fornis. In the latter 
the Highest seems to be conceived as inexorable 
law, swallowing up every lower law of activity ; 
yet the abject self-subjection to fate generally 
understood to be implied in the Moslem lusinct 
is by no means inculcated in the Koran (see 
Mohammed). In Christianity and the modern 
speculation which it has coloured it shows itscll 
less broadly in the well-known doctrines of 1 re- 
destination' and of philosophical Necessity. _ In the 
Predestination theory of Augustine, Calvin, ana 
many others, the old' fatalistic doctrine is repudi- 
ated ; the recognition of a free determining element 
in the divine Will separates their idea of it 
altogether from that of a mere blind Destiny: hut 
the iniluence of the mode of thought out of whicu 
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the old idea sprang appeal's in the manner in 
which the divine decrees are sometimes spoken of 
as inexorably overbearing human freedom. In the 
doctrine of philosophical necessity promulgated by 
Leibnitz and Edwards, and in a somewhat different 
form by modern scientific modes of thought, the 
same idea emerges as inevitable sequence — of an 
invariable connection linking together all pheno- 
mena, material and mental. An immutable law is 
declared to pervade and harmonise all existence. 
This is a much higher conception, but is obviously 
not wholly unrelated to the old pagan doctrine of 
Fate. See Predestination, Necessity. 

Fatehganj (‘Victory Market’), the name of 
two villages and battlefields in Bareilly district, in 
the North-west Provinces. (1) East Fatehganj, 
23 miles SE. of Bareilly, was founded by the Nawdb 
of Oudh to commemorate the British victory over 
the Rohillas (1774), which gave him possession of a 
large part of Rohilkhand.— (2) WEST FATEHGANJ, 
about 35 miles NW. of the former, was the scene 
of another victor}' over the Rohillas in 1794. There 
is a monument over the grave of the Company’s 
troops, and a carved and minareted tomb holds the 
remains of two Rohilla chieftains. 

Fatellgarh, the cantonment and administrative 
headquarters of Farakhabad district, lies 3 miles 
E. of the native city of Farakhabad, with which 
it forms a joint municipality. Government has 
here an important gun-carriage factor}' ; and there 
are flourishing settlements of native Christians, 
established by the American Presbyterian Mission, 
which was formed in 1838. A British military 
station since 1802, the place was attacked by 
Holkar in 1804, and is infamous in the annals of 
the mutiny of 1857, in the course of which upwards 
of 200 Europeans— men, women, and children — 
mostly fugitives brought hack after escaping down 
the Ganges, were sabred or shot by the rebels, 
either here or at Cawnpore. Pop. 12,435. 

Fatchpur, (1) capital of a district in the 
North-west Provinces, on the East Indian Rail- 
way, 70 miles NW. of Allahabad. It contains two 
interesting mosques, and has a trade in hides, 
soap, and grain. Pop. 21,328. The district of 
Fatehpur lies wholly within the Doab (q.v.), and 
occupies its entire breadth from Jumna to Ganges. 
Area, 1639 sq. m., more than half of which is 
highly cultivated ; pop. (1881) 683,745, nearly nine- 
tenths Hindus. — (2) A fortified town of Rajputana, 
145 miles NW. of Jaipur. Pop. 14,731. 

Fatchpur Sikri, a former capital of the 
Mogul empire, was founded by Akbar in 1570, but 
soon after abandoned for Agra, 23 miles to the 
east. The remains of the magnificent architectural 
works with which he and his son enriched it are 
inclosed by a high stone wall, about 5 miles in 
circuit, and include several palaces, a noble mosque, 
and numerous other splendid ruins. Within the 
bounds of Alcbar’s wall are the modern town of 
Fatehpur and the village of Sikri, with insignificant 
manufactures of carpets and millstones. Pop. 
6243. 

Father. See Parent and Child, Family, 
Patria Potestas. 

Father-lasher, a name applied to two Bull- 
heads (Cottus scorpius and bubalis) which occur 
commonly on British coasts. They have a wide 
European and American distribution, and belong 
to the Gurnard (q.v.) family ( Cottidre), in the spiny - 
rayed ( Acnnthopteri ) order of bonv fishes. They are 
both somewhat forbidding little fishes, four or five 
inches in length, with dark, quaintly mottled skins, 
and with spines on the head. The head and 
pectoral fins are large in proportion to the body. 
The male builds a nest and guards the young. 
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In Scotland the second species is sometimes called 
the Lucky Proach, while the first species is also 
known as the Sea Scorpion. Both forms, but 



especially the first, are often left on the shore 
or among the rocks by the retiring tide. 

Fathers of the Church ( Patrcs Ecclcsi- 
astici), a term which, strictly used, denotes only 
certain early writers of unimpeachable orthodoxy 
and eminent sanctity, who have been accepted by 
the church as duly qualified exponents of her 
doctrines. The title of ‘ father ’ was given in early 
times to all bishops, confessors, and heads of 
monasteries (see Abbot); but the expression 
‘ fathers of the church ’ has become restricted to 
this more definite sense, while those writers whose 
heterodoxy is manifest are called simply Scrip- 
tores Ecclesiastic i ( ‘ Church-writers ’ ). The title of 
‘fathers,’ however, is often bestowed on some, 
such as Origen and Tertullian, the errors in whose 
writings are overlooked for the sake of the value of 
their orthodox contents. Historians are generally 
agreed in excluding from the patristic period the 
Apostolic Fathers (q.v.), and in dating its com- 
mencement from the 2d century ; but there is no 
unanimity regarding the time at which it may 
be said to have closed. In the Greek Church 
the period is often brought down to the Council 
of Florence (1441). Roman Catholic writers 
include within its limits all writers who were 
witnesses to the Catholic doctrine of the church 
during the first twelve centuries of the Christian 
era, or even down to the Council of Trent ; more- 
over, in 1871-78 Saints Alfonso de Liguori and 
Francis de Sales, the former of whom died so late 
as 1787, were raised to the dignity of Doctores 
Ecclesicc. But there appears no good reason why 
Anselm and Bernard and those that immediately 
follow them should be removed from the list of the 
schoolmen, and the patristic period may con- 
veniently be taken to have closed for the Eastern 
Church with John of Damascus (756), and for the 
Western with Gregory the Great (604). Even 
Roman Catholic theologians acknowledge the 
higher value and importance of the fathers of the 
first six centuries. Arranged in the order of their 
deaths, chief among the ante-Nicene fathers are 
Justin Martyr, Irenreus, Clement of Alexandria, 
Tertullian, Origen, Cyprian, and Gregor}- Thauma- 
turgus ; while the post-Nicene fathers include 
Eusebius of Crcsarea, Hilar}- of Poitiers, Athanasius, 
Basil, Cyril of Jerusalem, Gregory Nazianzen, 
Gregory of Nyssa, Ambrose, Epiphanius, Chrysos- 
tom, Jerome, Augustine, Cyril of Alexandria, Leo 
the Great, Gregory the Great, and John of 
Damascus. For all these, see separate articles, as 
well as for many of the other early writers whom 
the Latin Church includes in the list. In both 
divisions of the church four authors are recognised 
as fathers per cminentiam : in the East, Athanasius, 
Basil, Chrysostom, Gregor}- Nazianzen ; in the W est, 
Ambrose, "Jerome, Augustine, Gregor}-. The study 
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of the life and writings of the fathers is some- 
times regarded as constituting a distinct discipline, 
known as patristics or patrology ; but this 
practically constitutes a study of the church’s 
history during the first six centuries. See Church 
History. With respect to the authority of the 
fathers, the Roman Catholic position is that the 
teaching of individual fathers is to be accepted or 
rejected on its merits, and their evidence as 
witnesses to the tradition of the church, either 
singly or when several concur, is to receive so 
much credence as may appear due after the quality 
and circumstances of the testimony have been con- 
sidered; but their morally unanimous consent is 
held to carry decisive authority in matters of faith. 
Protestant writers, on the other hand, while 
acknowledging the merits of the patristic writings, 
and recognising in many important points a con- 
sensus patrum, dwell upon the admitted fallibility 
of the authors, and insist upon the sufficiency of 
Holy Scripture, as containing ‘ all things necessary 
to salvation.’ See Exegesis ; also Infallibility. 

Editions of individual fathers are noted under their 
separate artiotes. ChiiVcffve ei itiians <rru Zte fa .Bigrrek 
Maxima bibliotheca vcterum Patrum (Paris, 1575 ; im- 
proved ed. 27 vols. Leyden, 1077 — the Greek writings 
translated into Latin); Gallandi’s Bibliotheca veterum 
Patrum ( 14 vols. Venice, 1705-81 ) ; and M igne’s exhaustive 
Petrologies cursus completes (387 vols. Paris, 1844-06). 
This last is continued in Horoy’s il Tedii cevi bibliotheca 
patristica, sive Patrologia ab anno 1216 usque ad concil. 
Tridcntinum (1st series, Doctorcs eccl. /at., Paris, 1S79 
ct srq.). Also the Vienna Academy has been issuing 
since 1800 a Corpus scriptorum ccclcsiasticorv.ru latinorum, 
based on a critical comparison of MSS. ; a fifth of the 
series, which will be completed in about 100 volumes, 
had appeared down to 1889. English translations are 
numerous. Clark’s Antc-Niccne Library (Edin. 18G4- 
71) is complete in 24 vols., and the Library of the 
Fathers ( Lond. 1838-85 ), edited by Pusey, Keble, Newman, 
and others, extends to 48 vols. There is a Select Library 
of the L’iccne and post-FTiccnc Fathers (New York; 9 
vols. down to 18S9), edited by Dr Philip Scliaff; and the 
useful series of Fathers for English Leaders (S.P.C.K., 
11 vols. 1878-84) likewise deserves mention. See also 
Farrar’s Lives of the Fathers (2 vols. Edin. 1889). 

Fathom, a measure of six feet, principally used 
in reference to marine soundings, and in mines. 
Originally a fathom (A.S. facSm) was taken 
as the width to which the two outstretched anus 
extended. 

Fatimiiles, or Fatimites, an Arab dynasty, 
descended from Ali and Fatima, daughter of 
Mohammed, ruled over Egypt and North Africa 
(909-1171), and later over Syria and Palestine. 
In religion the Fatiniides were Shiites of the 
Isniailian sect. The Fatimide calif Hakem was 
the founder of the Druses (q.v.). Compare also 
Calif, Egypt. 

Fats are natural oils, solid at the ordinary 
temperature, which occur in plants and animals. 
They are all compounds of glycerin with various 
fatty acids. The animal fats are to be regarded 
as ethers formed by replacing the removal atoms 
of hydrogen in the triatomic alcohol glycerin, 
C IT I ° y 

3 H ’}0 3 , by the acid radicles of the acetic and oleic 

series. The most important of these fats are 
Palmitin, Stearin, and Olein. 

Palmitin ( C^O)J° 3 

Stearm 

01ein (cfiLoJ 0 ^ 

In addition to these we have in milk, butter, Ac. 
small quantities of the neutral fats of Butyric, 
Caproic, Caprylic, Capric, and Myristic acids. 


They are oily bodies ; some solid, others fluid) at 
the 'ordinary temperature. They are insoluble 
in water and iu cold alcohol, soluble in hot 
alcohol, in ether, chloroform, &c. Under the 
action of caustic alkalies or superheated steam 
they are decomposed into their fatty acid and 
glycerin. The fat of different animals differs 
in its characters according to the relative pro- 
portion of these various fats which it contains. 
Thus, the fat of the dog, which contains a large 
proportion of olein, melts at a comparatively low 
temperature, while the fat of the sheep, on the 
other hand, which is particularly rich in stearin, 
has a much higher melting-point. 

Whatever be the nature of the fat, it occurs in 
the animal body inside the living units or cells in 
the form of small globules. Fats appear to be an 
almost invariable constituent of all living proto- 
plasm ; but in certain tissues they accumulate in 
very large amounts. This is especially the cose in 
the cells of loose fibrous tissue, where the deposition 
of fat is frequently so great as to form regular 
masses or lobules. Under the skin, in the abdomen, 
in the orbits, rotznd the heart, and in rations 
other places these masses are well marked. 

The quantity of fat in the human body varies 
considerably at different periods of life. In the 
earlier stages of foetal existence we find scarcely 
any fat ; in new-born children there is usually a 
considerable quantity of this substance deposited 
under the skin, and the organism continues rich in 
fat till the age of puberty, when a marked diminu- 
tion of the substance occurs. It again increases 
about middle life, and then occasionally occurs in 
great excess ; for example, three or four inches of 
fat are not unfrequently found under the skin of 
the abdomen in corpulent persons. 

The fats of the body are derived not only from 
the fats of the food, but also from both carbo- 
hydrates and proteids. It lias now been clearly 
shown that an animal takes up and stores in its 
body any fat which may be administered in the 
food, anil that it may thus for the time being have 
the chemical nature of its fat entirely altered. 
After a time, however, the living protoplasm of 
the body seems to be able to convert tlm/forcign 
fat so stored into the proper fat of the an’Amal. 

By feeding dogs on a flesh diet, ai/ul carefully 
analysing the excreta, Pettenkofer and\Yoil have 
shown that the flesh of the food is a Vource of 
fat in the body. That carbohydrates— Vuch as 
sugar and starch — are also sources of fat is » 
matter of popular belief. Various researches’ll'' 0 
clearly demonstrated that this belief is correct. 
By feeding young growing pigs on a diet of kn?)' 7 j 
composition, and afterwards killing them a 10 
analysing their bodies, it was shown that tP 
fat found was in such amounts that it could bar'., 
been derived only from the carbohydrates of the 
food. ' 

The physiological value of the fats is due partly 
to their physical and partly to their chemical 
characters. The uses of the fat deposited beneath 
the skin are, first, to protect the body from external 
shocks by a uniform diffusion of pressure through 
the whole adipose tissue ; and, secondly, to keep up 
the heat of the body, by materially checking, 
through its very' slight conducting power, the hws 
of free beat by radiation. This use of the fat is 
most clearly seen in some of the lower animals 
(the seal, whale, Ac.), which arc exposed to very 
low temperatures. Another physical use of fat is 
to promote the mobility of various organs. Hence, 
in cases of extreme emaciation, it always remains 
in the- parts where motion is most essential, as 
the heart and the orbit of the eye. 

The chief chemical use of fat is as a store of 
potential energy for the body (see Fasting). 
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On account of tlie large amount of carbon and 
the small amount of oxygen contained in the 
molecule, it is peculiarly valuable in this respect. 
Measuring the potential energy in gramme degrees, 
we find that 1 gramme of fat yields 9069 gramme 
degrees of heat; 1 gramme of proteids yields 4363 ; 
1 gramme of carbohydrates yields 3912. Unfor- 
tunately the process of digestion and assimilation 
of fat is difficult, and for this reason, as well 
as on account of its relatively high price, only a 
moderate amount can be daily consumed (see 
Obesity). 

Fatty Acids. See Oils. 

Fatuity. See Imbecility, Insanity. 

Fatwa, a town of Bengal, at the confluence of 
the Punpun and the Ganges, and on the East 
Indian Kailway, 8 miles from Patna. It is thus 
a place of some commercial importance ; and as 
the Ganges is here deemed peculiarly sacred, 
Fatwa is at certain seasons of the year the resort 
of large numbers of pilgrims. Pop. 10,919. 

Fauclier, Leon, a French publicist and states- 
man, was born at Limoges, 8th September 1803. 
He studied at first philology and arclueology, but 
about the period of the July revolution (1830) 
betook himself to journalism and political economy. 
From 1830 to 1842 he was successively editor of 
the Temps, the Const it utionnel, and the Courrier 
Francais. In 1843 he began to write for the 
lievue cles Deux Mondcs a series of articles on the 
industrial condition of England, collected in two 
volumes in 1845 under the title of fitudcs snr 
l' Anglcterre. After the revolution of 1848 he sat 
in the Constituent and Legislative Assemblies for 
the department of Maine. When Louis Napoleon 
was chosen president, Faucher became first minister 
of Public Works, and subseouently minister of the 
Interior; but, when the president proposed to appeal 
to universal suffrage, Faucher gave in his resigna- 
tion, and withdrew from political life. He died at 
Marseilles, 14th December 1854. Several of his 
most valuable contributions to politics are printed 
in Fconomistes et Publicistes Contemporains, and in 
the Bibliothique des Sciences Morales ct Politiques. 

Faucit, Helen. See Martin, Lady. 

Fault ? the term in Mining and Geology for any 
interruption in the continuity of the strata, coupled 
with the displacement of the beds on either side of 
the line of fracture. See Dislocation. 

Fauna, a term employed to designate animals 
collectively, or those of a particular country, or of a 
particular geological period. Thus, we speak of the 
fauna of Great Britain, the recent fauna, the fossil 
fauna, the fauna of the Eocene period or formation, 
&c. The term bears the same relation to the animal 
kingdom that Flora does to the vegetable. Its 
derivation is from the mythological fauns, regarded 
as the patrons of wild animals. In the fauna of any 
country are included only those animals which are 
indigenous to it, and not those which have been 
introduced. 

Fauns. Faunus, grandson of Saturn, was an 
ancient Italian king, who instructed his subjects in 
agriculture and the management of flocks, and was 
afterwards worshipped as the god of fields and of 
shepherds. The festival of the Faunalia, held on 
the otli December, referred to the protection he 
exercised over agriculture and cattle. Fauna was 
liis female complement. He was also worshipped 
as a prophetic divinity. A deity of the woods and 
of flocks and herds, he corresponds to the Greek 
Pan, and hence until his name became associated 
the attributes of the latter. The idea also arose of 
a plurality of Fauns, like the Greek Satyrs, who 
were represented with short horns, pointed ears, 
tails, and goats’ feet, and to whom all terrifying 


sounds and appearances were ascribed. Readers of 
Hawthorne’s Marble Faun ( or Transformation ) will 
remember the artistic use there made of the concep- 
tion. 

Fauntleroy, Henry, forger, was born in 1785, 
and at fifteen entered the London banking-house of 
Marsh, Sibbald & Co. His father had been one 
of the original founders, and on his death in 
1807 the son became a partner, and ere long 
almost its sole manager. In 1824 it was discovered 
that the signatures of two trustees for a sum of 
£1000 had been forged four years before for the 
purpose of selling the stock, while Fauntleroy had 
been paying the dividends regularly ever since. 
Other and much larger transactions of the same 
nature were discovered, and Fauntleroy was put on 
trial (30th October) with seven separate indict- 
ments against him, the one on which the attorney- 
general most relied being a forged deed in his sister- 
in-law’s name for a transfer of £5480. A paper in 
Fauntleroy’s handwriting was produced in which 
he confessed to having forged powers of attorney in 
order to save the credit of the nouse. The prisoner 
was condemned to death. The case excited great 
interest, and many influential persons exerted 
themselves to procure a commutation of the penalty, 
but without success. Fauntleroy was hanged, 30th 
November 1824, in the presence of a vast multitude 
of spectators. See Griffith’s Chronicles of Neivgate 
( 1S84). 

Fauriel, Claude Charles, an eminent French 
litterateur, was born at St Etienne, 21st October 
1772, and educated at the College des Orato- 
riens at Tournon. In 1799 he was appointed 
secretary under Fouche, but soon resigned his office 
to devote himself entirely to letters. He made him- 
self familiar with Sanskrit, Arabic, and the treasures 
of classical antiquity and of the middle ages, and 

ut in circulation, says M. Renan, a greater num- 

er of ideas than did any contemporary writer. 
After the July revolution he was appointed a 
professor in the Paris Faculto des Lettres, and 
was elected to the Academy in 1836. He died at 
Paris, 15th July 1S44. His earliest works were 
translations of Baggesen’s Parthcnais (1810), Man- 
zoni’s tragedies (1823), and modem Greek folk- 
songs (1824). In 1836 lie published his chief work, 
Histoirc de la Garde Mtridionale sous la Domina- 
tion des ConqiUrants Germains (4 vols.); the year 
after, an edition of the Provencal rhymed chronicle 
on the crusade against the Albigenses, with a 
remarkable historical introduction. Fauriel also 
contributed several important essays to the literary 
journals of France, the best known, Sur VOrigine 
de VFpopcc du Moycn Age (1833). Two years 
after his death appeared his professorial lectures, 
Histoirc de la Pocsic Provencals (3 vols. 1S46), in 
which he endeavoured with great erudition and 
originality of criticism to show that to the 
Provencals are to be attributed the composi- 
tion and primitive development of the greater 
portion of the romances of chivalry, including 
those which describe the contests of the Christians 
and Moors in Spain, and those which form the 
Charlemagne cycle, and that thus the old Spanish 
and German poetry found its origin on the soil of 
France. See Sainte-Beuve in vol. iv. of Portraits 
Contemporains. 

Faust, Dr, a famous dealer in the black art, 
whose legendary story, a product of the Reforma- 
tion period, has filled a great place in literature. 
The historical person who bore the name of Faust 
lived in the first half of the 16th century, and can 
be traced in the testimonies of contemporaries from 
1507 down to about 1540. He was bora at Ivnitt- 
lingen in Wiirtemllerg, or, according to others, at 
Roda, near Weimar. His parents were poor, but 
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tlie bequest of a rich uncle enabled him to study 
medicine and magic at Cracow. From a letter 
of the Abbot Trithemius of Spanheim, written 
August 20, 1507, we find an account of him 
first at Gelrihausen the year before, then at 
Wiirtzburg, next at Kreuzuach, under the name 
of Georgius Sabellicus Faustus junior. He is 
described as a vagabond, boastful and pretentious, 
giving himself out as skilled in necromancy, astro- 
logy, magic, chiromancy, agromancy, pyromancy, 
and hydromancy, able to restore by his own genius 
the works of Aristotle and Plato if they were lost, 
and reproduce as often as required all the miracles 
of Christ. At Kreuznach lie was employed to 
teach by Franz von Sickingen, but was soon 
obliged to flee for his abominable debaucheries. In 
1509 one Johann Faust was pursuing his studies at 
Heidelberg, where he took the degree of bachelor of 
theology, and may be the same as the vagabond 
scholar whom Tritlieim denounced. Mutianus 
Kufus, in a letter to Henri Urbain in 1513, 
speaks with contempt of one Georgius Faustus 
at Erfurt, whose follies — as those of a stranger — 
are of no consequence. Here he seems to have 
made long and frequent sojourns, if the chronicle 
first published by Motschmann may be accepted as 
contemporary evidence ; and, moreover, the main 
elements in iiis story appear to be already formed. 
In 1516 we find him at Maulbronn, next in 1525 ( tra- 
ditionally) at Leipzig ; in 1528, as Dr George Faust 
of Heidelberg, he was expelled from Ingolstadt. 
The physician Philip Begardi, in his Index Sanitcitis 
( 1539 ), speaks of him as having been for some years 
known as a rogue and a vagabond who gave himself 
out as philosophies pkilosophorum, and was highly 
renowned among his dupes for his great skill, not 
alone in medicine, but also in chiromancy, necro- 
mancy, physiognomy, erystallomancy, and the 
like other aids. Begardi had not himself seen him, 
but had many accounts of him. A somewhat am- 
biguous sentence at the end of the passage about 
Faust has been interpreted as conveying the fact 
that lie was just dead, and certainly after 1539 we 
have no positive proofs of his existence, while we 
know that he was dead by 1544. The Protestant 
theologian Johann Gast, in the second volume of 
his Cbnvivialium Sermonwn Liber (1544), speaks of 
having supped with Faust at Basel, where he was 
attended by a dog and a horse that were evi- 
dently demons, and further describes his deplorable 
end, how the devil strangled him, and how his dead 
body lay constantly on its face on the bier, although 
as often as five times turned upwards. 

Conrad Gesner of Zurich, in a letter written in 
1501, mentions him as a wandering scholar of mar- 
vellous powers, long since dead. Next Manlius, a 
pupil of Melanchthon, tells us in his Locorum Coni- 
viunium Collectanea (1562) that his master knew 
Faust, who was a native of Kundling in liis own 
country, and described him as ‘ turpissima bestia, 
et cloaca multorum diabolorum.’ He described 
further how he had studied magic at Cracow, 
worked many vain wonders throughout Germany, 
and was at last carried oil' by the devil some years 
before. Joannes Wierus, a pupil of Cornelius 
Agrippa, in his Dc Prccstiqiis Dremomnn (1583), 
speaks of Faust as having been born at Kundling 
and educated at Cracow, and as having travelled 
over all Germany, and been imprisoned for Iris mis- 
deeds in a town in Holland. He tells two stories 
of him which harmonise until the tradition. Accord- 
ing to V idman, Luther in his conversations spoke 
freely of Faust and his familiar in illustration of 
the craft and wickedness of the devil, and of the 
necessity of avoiding all perilous dealings with him. 
Faust- lie condemned as the typical infidel and 
impious man. as well as tlie mere profligate 
and the vagabond. Here we sec the beginnings 


of the religious colour which was later to become 
one of the main characteristics of the story. 
Count Froben Christoph von Zimmern in liis 
Chronik twice alludes to Faust, confirming the 
account that he died in an inn during the night 
at the hands of his familiar when his hour had 
come. One of the last notices of Faust before tlie 
publication of the Volksbitch, which was to fix the 
form of the legend for all time, is that of Augustin 
Lercheimer of Steinfelden, a Protestant theologian, 
and, like Manlius, a pupil of Melanchthon. In his 
Christlichc Bedcnkcn mid Erinncrung von Zaubcrci 
( 15S5 ) we find frequent notices of Faust, and in the 
minuteness of his details we see the legend full- 
grown. Again, in two among the seventeen tracts 
composing the Thcatrum de Vcncficis (15S6) there 
is distinct mention of Faust. Martin Delrio, in his 
Disquisitiomnn magicarum Libri sex (1624), and 
Philip Camerarius, in his Ojicrcc Ilorarum Subcisi- 
varum ( 1658 ), testify further to his story. 

The first literary version of the Faust story 
was the Volksbuch, published by Johann Spies at 
Frankfurt in 1587, under the title Historia von Dr 
Johcmn Fausten, dem Wcitbeschrcitcn Zaubcrcr 
mid Schivartzkiinstler, <L-c., of which but five copies 
are in existence — one in the British Museum. At 
the close of the dedication Spies explains that 
he has printed the book for a warning to all 
Christians, and tells how he had received _ his 
version of the legend from a friend at Spires, 
evidently a Protestant theologian from the Scrip- 
ture texts with which it is scattered, Th? 
‘preface to the Christian reader’ is an ndmir-', 
able sermon upon the damnable consequences of 
magic and commerce with the devil. The bool 
is divided into sixty- eight chapters, unequally 
arranged in three parts and a conclusion. The 
first part recounts, in seventeen chapters, the birth 
of Faust at Hod, near Weimar, his early studies 
and bold speculations, liis meeting with the devil 
in a wood near Wittenberg, and Iris three several 
disputations in Iris own dwelling with the fiend, 
who gives his name as Mephistophiles, when the 
compact is concluded by which Faust signs away 
his soul in blood drawn from a vein in liis left 
hand, in return for the services of Mephistophiles 
for twenty-four years. The fiend now supplies him 
with the means wherewith Faust and Ins famulus 
Wagner are able to live in the greatest luxury'. 
Ere long Faust wishes to marry, but is not 
allowed, as marriage is an institution of God, 
and therefore hateful to the devil. Then follow 
the answers of Mephistophiles to Faust’s questions 
about hell and its ten governments, the form and 
figure of the fallen angels, the power of the devil, 
the division of hell called Gehenna, its creation, 
and the tortures peculiar to it. 

• The second part contains fifteen chapters relating 
to the rest of Faust’s questions about astronomy 
and astrology, the causes of winter and summer, 
the creation of the finnament ; after which follow 
the false answers of the fiend about the creation 
of the world and the birth of man, and the 
account of Faust’s earliest adventures, including a 
visit to hell and an account of its hierarchy, a 
journey to the stars, riding upon Mephistophiles 
in the form of a horse with the wings of a drome- 
dary, and next to many distant countries and fam°w 
cities, ns Paris, Naples, Venice, and Borne. Here 
lie torments and bewilders the pope with liis strange 
enchantments, remaining three days invisible m 
the papal palnce, seeing in the pope aim ins 
attendants countless sins like his own— shame- 
lessness, audacity, pride, presumption, gluttony . 
drunkenness, luxury, adultery, and impieties oi 
all kinds. At Constantinople he lives rovally m j* ® 
sultan’s palace in the form of Mohammed, rcturnii a 
to Wittenberg after a year and a half’s absence. 
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The third part, in twenty-eight chapters, narrates 
the conclusion of Faust’s adventures, and especially 
the mighty deeds done by his necromancy at the 
courts of divers potentates. At Innsbruck he 
calls up the shades of Alexander the Great and 
his wife for the delectation of the Emperor Charles 
V., and afterwards plays many tricks upon his 
knights — planting a stag’s horns on the bead of 
one, devouring a peasant’s load of hay together 
with the horse and wagon, and producing fresh 
apples and grapes in January ; and at carnival 
time lie revels with a company of students, draw- 
ing forth wine from a table, and raising Helen of 
Troy from the shades to gratify their eyes with the 
sight of her beauty. The story tells further of his 
debaucheries, and of the seven diabolical succubuses 
whom he made his concubines ; and lastly of his 
liaison in the last year of liis term \yith the famous 
Helen of Troy, who bore him a son whom he 
named Faustus junior. As the end approached 
he was filled with profound melancholy, seeing 
hell yawning before his eyes and its unutterable 
torments, from which there was for him no possible 
escape, while the wicked spirit now began to 
torment him with cruelly ironical raillery. On 
the night on which his twenty-four years expired 
he was in company with a "roup of students in a 
tavern of the village of Rimlich, near Wittenberg, 
and to them lie made a long address expressing Ins 
deep penitence, after which he remained alone in 
his chamber. At midnight a fearful storm arose ; 
horrible hisses as of a thousand serpents were 
heard, and for a little the agonising cries of Faust 
with a hollow and suffocated sound ; but soon 
all was still. In the morning the floor of the 
room was found stained with blood, his brains 
were spattered upon the walls, and liis body was 
found outside, lying near a dunghill, the head 
and every member hanging half torn off. Helen 
and her child had disappeared, and the famulus 
Wagner succeeded as heir to his master’s property. 
The history ends with an edifying conclusion. 

This Volksbuch, which we have seen is not a 
product of the imagination, at once became popu- 
lar, as many as four impressions being printed 
before the close of the following year. A second 
and corrected edition was published by Spies him- 
self in 1588. In the same year a Low German 
rendering was published, and a close though some- 
what shortened English translation before 15S9, 
the earliest copies not being dated. See the reprint 
in vol. iii. of W. J. Tlioms’s Early English Prose 
Romances (2ded. 1858). Danish, Dutch, Flemish, 
and French versions were also made — the last not 
till 1598. A Berlin edition of 1590 added six new 
chapters, of which one relates to the Leipzig tradi- 
tion of Faust’s adventures in Auerbach’s cellar. A 
version of the book in rhyme, executed by Tubingen 
students, appeared there in 1588 (printed in vol. 
xi. of Scheible’s Klostcr, 1849). At Hamburg in 
1599 was issued the second form of the popular 
book, the enlarged version of Widman (printed in 
vol. ii. of Sclieible’s Klostcr, 1846). Many addi- 
tional stories and details are here inserted, and each 
chapter concludes with an edifying discourse, called 
a reminder ( Erinncrung ), which reveals a violently 
Protestant bias, extorting everywhere a moral 
against Rome. A later version of Widman is that 
by the Nuremberg physician, Joliann Nicol. Pfitzcr 
(i674; new ed. by A. v. Keller, Stuttgart, 1S80), 
which is chiefly interesting as containing the proto- 
type of Goethe’s Grctchcn in the citizen’s daughter 
whom Faust wishes to marry, but which the devil 
will not permit him to do. Yet another version was 
issued at Frankfurt about the beginning of the 18tli 
century, by ‘ One with Christian Intentions,’ in an 
abridged and modernised form, which was the basis 
of many widely diffused chapbook impressions (see 


‘Des Christlich Meynenden Geschichte Faust’s,’ in 
vol. ii. of Scheible’s Klostcr, from an edition dated 
1728). The life of Christopher Wagner (Sclieible’s 
Klostcr, vol. iii. 1846) was issued in 1593, and 
originated in the same year an imitation, rather 
than a translation, in English. It closely follows 
the form of Faust ; Wagner is attended by an ape- 
shaped attendant devil named Auerban, has similar 
adventures to his master’s, and in the end shares 
the same fate. 

Independent poetic versions of the Faust story 
also began early to appear. Of these, the earliest, 
and still the greatest but one, was Marlowe’s Tragi- 
cal History of the life and death of Doctor Fanstus. 
English itinerant players traversed Germany in the 
beginning of the 17th century, and may have car- 
ried with them Marlowe’s magnificent tragedy, but 
the popularity of the theme was so great that it 
may well have inspired the native imagination also, 
anil given rise to the numberless marionettes in 
which the story was continuously represented down 
to the present century. These were seldom printed, 
and usually largely extemporised, keeping at the 
same time more or less closely to the theme. See 
the excellent Ulm piece and others in vol. v. of 
Scheible’s Klostcr (1847); also the marionette ver- 
sions edited by W. Hamm (1850; Eng. trans. by 
T. C. H. Hedderwick, 1887), 0. Schade (1856), Iv. 
Engel (1874), Bielschowsky (1882), and Kralik and 
Winter (1885). 

Lessing had projected two versions of the story, 
one close to the original legend, the other with the 
supernatural element eliminated ; but of these only 
some fine fragments now exist. Klinger worked the 
subject into a romance, Fausts Lcben, Thcitcn, vnd 
Hbllenfahrt (1791; translated into English by 
George Borrow in 1826) ; and Klingemann published 
in 1815 liis absurd tragedy, * the hero of which,’ 
says Carlyle, ‘ is not the old Faust driven desperate 
by the uncertainty of human knowledge, but plain 
John Faust, the" printer, driven desperate by an 
ambitious temper and a total deficiency of cash.’ 
Heine’s ballet, Der Doctor Faust, ein Tanzpocm, 
appeared in 1851, and N. Lenau’s really poetical 
epico-dramatic Faust in 1836. The Faust made 
known to the English public by Henry Irving was 
a free adaptation of Goethe’s Part I. horn the pen 
of Mr W. G. Wills (1885). Again, librettos for 
operas on the subject have been written by Bernard 
for Spolir (1814), and by Barbier and Carre for 
Gounod (1859). 

Of artistic representations of Faust all the world 
knows the fine engraving by Rembrandt. Still 
older are those by Christoph von Sicliem. The 
most famous illustrations to Goethe’s Faust have 
been those of Cornelius, Retzsch, Seibertz, Kaulbach, 
and Kreling. The first of the two ancient mural 
paintings in Auerbach’s cellar at Leipzig represents 
Faust sitting at the head of the table during a revel ; 
the second, as being by magical art carried out into 
the street sitting astride a wine-cask. Since 
Goethe’s time many fresh paintings have been added 
to the two venerable studies, which arc dated 1525. 

But it is time to come to the greatest genius who 
has ever experienced the spell of this ancient legend. 
‘The marionette fable of Faust,’ Goethe says, 

‘ murmured with many voices in my soul. I too 
had wandered into every department of knowledge, 
and had returned early enough satisfied with the 
vanity of science. And life, too, I had tried under 
various aspects, and always came back sorrowing 
and unsatisfied.’ Goethe had thought out his Faust 
as early as 1774, but did not publish the first part 
of his greatest work till ISOS, the second till 1831. 
In liis hands it has become a splendid masterpiece, 
the most really original, moreover, of all his works, 
although, indeed, in the details of the plot lie has 
invented nothing. It will remain a magnificent 
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dramatic realisation of the elemental struggle be- 
tween the higher and the lower natures in man. 
Impossible as it is to compare the English with the 
German Faust, it is still true that Marlowe’s con- 
ception of the character has the stronger grasp of 
the actual. His Faust is always a man, real and 
living; Goethe’s is often idealised and subtilised to 
the point of being a shadow, or rather a symbol. 

See Sommer, in Part 42 of Ersch u. Gruber’s Encyklo- 
pridic (1845); Diintzer, Die Sage vom Doctor Faustus 
(184G); Bistelhuber, Faust dans VUistoirc et dans la 
Deg end e ( 1SG3), to be read with caution ; and Dr Ernest 
Faligan’s admirable work, Hisloirc dc la Dtgendc de 
Faust (1888), with its excellent * index bibliograpliique ’ 
(pp. 433-452). A complete special bibliography of Faust 
literature is Karl Engel’s Zusammenstcllung dcr Faust- 
schriftcn (Oldenburg, 1885), containing 2714 numbers. 

Faust, Johann, printer. See Fust. 

Faustina, mother and daughter, wives of two 
of the noblest among the Roman emperors. The 
elder, Annia Galeria, usually spoken of as Faustina 
Senior, was the wife of Antoninus Pius, and died 
141 a.d. ; the younger, known as Faustina Junior, 
was married to Ins successor, Marcus Aurelius 
Antoninus, and died at a village near Mount Taurus 
in 175 a.d. Both, but particularly the younger, 
were notorious for the profligacy of their lives, yet 
after their deaths their memories were marked with 
signal honours by their forgiving husbands. Insti- 
tutions for the relief of poor girls were founded 
by both emperors, and were called ‘ puclltc ali- 
mcntaricc Faustincc.‘ 

Fauvcttc, a name sometimes used for the birds 
called Warblers (q.v.). 

Favara, a town of Sicily, 4 miles SE. of Gir- 
genti, with sulphur-mines and marble-quarries. 
Pop. 15,983. 

Favart, Charles Simon, a French dramatist, 
was bom at Paris, 13th November 1710, and first 
became known by his La Chcrchcitsc cT Esprit, per- 
formed in 1741. In 1745 he became director of the 
Optra Comiguc, where lie and his wife (a singer 
and actress, who had a share in the composition of 
several of her husband's plays) made the first 
attempt to harmonise the costume of the actors 
and actresses with their impersonations. This 
excited the jealousy of the other theatres, and the 
Optra Comiguc was closed in the fust year of its 
existence. After spending some time in Flanders, 
with a troupe of comedians, in the army under 
Marshal Saxe, Favart returned to Paris and con- 
tinued to write operas. He died 12th May 1792. 
His most celebrated pieces are Lc Cog du Village, 
Basticn cl Basticnnc, Ninette A la Cour, Lcs Trois 
Sultancs, and_ IJ Anglais a Bordeaux. An edition 
of his works in ten volumes was published at Paris 
in 1S10; Lcs Mcmoircs cl la Corrcspondancc dc 
Favart, giving delightful glimpses of the literary 
and theatrical world of the IStli century, was pub- 
lished at Paris in 1809 by his grandson. — Madame 
Favart is the subject and the title of a popular 
comic opera (1878) by Offenbach. 

, Favcrsliain, an ancient municipal borough and 
river-port of Kent, 52 miles by rail ESE. of London, 
and 10 WNW. of Canterbury, chiefly consists of 
four streets forming an irregular cross. It lias a 
valuable oyster-fishery, and sends much agricul- 
tural produce to London. The creek on which it is 
situated admits vessels of 200 tons. In the vicinitv 
are important powder-mills. Pop. (1851) 4595‘; 
( 1 SSI ) 8743. Under the name of Favresfield it was 
a seat of the Saxon kings, where Athelstan in 930 
held a V itenagemot It has scanty remains of a 
Clugniac abbey founded (1147) by King Stephen, 
ivlm-c tomb is pointed out in the parish church. 
This in a line cruciform building. Early English in 
style, with a spire 148 feet high. Near itT is the 


house of ‘ Arden of Feversliam,’ whose murder by 
liis wife in 1551 forms the theme of an anonymous 
tragedy (1592; edited by A. H. Bullen, 1SSS). A 
grammar-school, founded in 1527, was lebuilt out- 
side the town in 1879. In 1688 James II. was 
seized at Faversham, attempting to fleo to France. 
See local histories by Jacob ( 1774) and Giraud(187G). 

Favre, Jules Claude Gabriel, a French 
advocate and statesman, was born at Lyons, 21st 
March 1S09. He studied for the bar at Paris, and 
took an active part in the July revolution of 1830. 
As the defender of the Mutucllistcs at Lyons in 
1831, and in 1835 of those who had been impeached 
in April, he displayed a spirit of the most ardent 
and uncompromising republicanism ; and in the 
February revolution of 184S he wrote the notorious 
circular for which Ledra-Rollin’s administration 
was so severely reproached, investing the com- 
missioners of the republic with dictatorial authority 
in the provinces. On being elected deputy to the 
Constituent Assembly for the department of the 
Loire, Favre became a member of the Committee 
of Foreign Affairs, and advocated the prosecution 
of Louis Blanc. After the election of the 10th 
December he showed himself a persistent antagonist 
of Louis Napoleon, and after the flight of Ledru- 
Rollin became tlie virtual leader of tlie Mountain. 
The coup d’ttat closed his political career at this 
time, and compelled him to return to his profession. 
In 1S58 he defended Orsini, on his trial for a con- 
spiracy to murder; this procured liis election ns 
member of the Legislature for Paris, and lie 
became one of the leaders of the republican party 
against Napoleon III. In September 1870, after 
the downfall of tlie empire, he was appointed 
minister of Foreign Affairs, and carried on negotia- 
tions, though fruitlessly, with Bismarck. But in 
January 1871, when settling the terms of the 
capitulation of the capital, he committed tlie very 
serious blunders of omitting Bourbaki’s army from 
the armistice and allowing tlie National Guards 
of Paris, contrary to Bismarck’s advice, to ictnin 
their arms, thus facilitating the outbreak^ of the 
Commune. He resigned office in July 1871, and 
resumed practice at the bar. Favre died at 
Versailles on 20th January 1880. He was greatest 
in political repartee, and though long accustomed 
to public strife, his language was noted for its 
Attic elegance. SeeMaritain, Jules Favre, Mtlangcs 
Politigucs (1882). 

Favus (Lat., ‘a honeycomb’), a disease of the 
skin, chiefly of the hairy scalp, characterised liv 
yellowish dry incrustations of more or less roundish 
form, anil often enp-simped, composed of the 
Sporulcs and Mycelia (q.v.) of a vegetable growth 
belonging to the order of Fungi (q.v.), with usually 
an unpleasant mousy odour. The discs of favus are 
produced with great rapidity, and spread rapidly, 
if not attended to at the first, over the whole scalp, 
destroying the bulbs of the hair, which becomes 
very short and tliin, and then falls out altogether. 
Favus is a disgusting and unsightly, hut hardly a 
dangerous disorder ; it is, beyond doubt, contagious, 
but only spreads where cleanliness is gicntl) 
neglected, and is therefore almost unknown among 
the better classes. It is far more common among 
children than among adults, often affecting those 
in delicate health, and seems to be more frequent) 
in Scotland than in England, and more freqiji’u 3 
also on tlie Continent than in either England orj 
Scotland. It seems to he gradually diminishing m j 
frequency. On the general surface of the boil) i 
is easily cured ; but on tlie hairy scab) its ciailioa- 
tion is a matter of great dilliciiltv. The treaimen 
consists in careful removal of the cruris am 
scrupulous cleanliness, pulling out the hairs lroi 
affected parts by tlie roots, and the pcrscverin 0 
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employment of ointments containing a parasiticide. 
Resorcin, a substance allied to benzoic acid, is 
much praised by recent writers. General tonic 
treatment is usually necessary. Farms, if allowed 
to run its course unchecked, is almost always 
followed by permanent baldness of the parts 
affected; unlike Ringworm (q.v. ), which is a 
minor disease of the same order. 

The Favus fungus, Achorion Schosnleinii, is nearly 
allied to the fungus which is so destructive to 
vines, and has by some botanists been placed in 
the same genus, Oidium. 

Fawcett, Henry, was born in 1S33 at Salis- 
bury. His father, William Fawcett (born at 
Kirkby Lonsdale, Westmorland, in 1793), settled 
at Salisbury in early life, entered into business as 
a draper, married (1827) Mary, daughter of Mr 
Cooper, solicitor of that city, and was mayor in 
1832. Henry was the third of their four children. 
His parents took a keen and active interest in 
politics and were decided Liberals. In 1841 Mr 
W. Fawcett took a farm at Longford, near Salis- 
bury, under the then Earl of Radnor, one of the 
few anti-protectionist land-owners of that time. 
The political and social influences under which 
Henry Fawcett’s youth was spent deeply affected 
his character and aspirations. As a mere lad at 
school he formed the intention of entering parlia- 
ment, mainly in the hope that from that vantage- 
ground he would be able to do somethin" to 
promote the education of the people and to 
improve the lot of the agricultural labourer. His 
natural impulses were far less for a life of study 
than for one of outdoor exercise and field-sports, 
which were his principal source of pleasure through- 
out life. He, however, succeeded in curbing his 
love for them sufficiently to devote the energies of 
his powerful mind to win success first of all in a 
student’s life. For it was through a successful 
.career at school and college, and afterwards at the 
bar, that he hoped to reach the House of Commons. 
Henry Fawcett was sent in succession to Queen wood 
College, Hants, King’s College School, and King’s 
College, London, and in 1832 to Cambridge, where 
in 1856 he graduated as seventh wrangler, and 
was elected to a fellowship at Trinity Hall. He 
commenced reading for the bar, and contemporary 
rivate letters show that he kept firmly to his 
oyish intention to enter parliament, and to work 
for a better time for agricultural labourers, natives 
of our Indian empire, and in general for all who 
were ‘desolate and oppressed.’ He was greatly 
influenced at this time by the writings of John 
Stuart Mill, and afterwards by his personal friend- 
ship. In September 1858 an event occurred which 
would have crushed all heart and hope out of 
any less dauntless spirit. When shooting par- 
tridges on Harnliam Hill, near Salisbury, shots 
from his father’s gun entered both Fawcett’s eyes, 
and the beautiful scene on which he had looked 
a moment before was blotted out for ever. With 
characteristic courage he at once realised and 
faced the extent of his misfortune, and resolved 
that it should not prevent him from entering 
parliament. He never once complained, and 
immediately set himself to work to adapt himself 
to the altered conditions of his life. He gave up 
the bar ; he had never looked upon it as anything 
but a stepping-stone to the House of Commons. 
He now determined upon a more direct pursuit of 
his ultimate object. ‘Blind, poor, unknown, he 
would force his way into the House of Commons.’ 
His first candidature was at Southwark in Novem- 
ber 1SG0. He retired before the day of the poll ; 
but he had kept up a spirited contest for a month, 
and done much to remove the impression that blind- 
ness was an insuperable obstacle to a parliament- 
ary career. His next fight was at Cambridge in 


January 1SG3, where he went to the poll, but was 
defeated by the Conservative candidate. About 
this time he brought out the result of several years’ 
work, his Manual of Political Economy, a text- 
book based mainly on the lines laid down by 
Ricardo and J. S. Mill -. the book has passed 
through a very large number of editions. The 
opportune appearance of this work no doubt con- 
tributed to his election to the chair of Political 
Economy in the university of Cambridge in the 
autumn of 1863, a post which he held without 
interruption till his death. The best known of his 
other writings are The Economic Position of the 
British Labourer and Protection and Free Trade. 
In 1864 he fought a contested parliamentary 
election at Brighton, and was 'defeated ; but he 
had gained a hold on the constituency which led to 
his return in the general election of the following 
year ; in June 1865 his boyish ambition was 
fulfilled, and he entered parliament as member for 
Brighton, and was again returned for the same 
place in 1868. In April 1867 he married Millicent, 
daughter of Mr Newson Garrett of Aldeburgh, 
Suffolk. They had one child, Philippa, bom in 
1868. 

Henry Fawcett’s candidature in his various elec- 
toral contests had not been favourably regarded 
by the wire-pullers of his own party ; and from the 
beginning of his active political life he showed an 
independence of party ties and a disregard of party 
discipline which were often misconstrued as half- 
hearted Liberalism. His first step in the direction 
of political independence was joining the so-called 
‘ Tea-room ’ party, which virtually insured the 
passing of Mr Disraeli’s Household Suffrage Bill of 
1867. He had pledged himself to support the 
extension of the suffrage, and he did not wish to 
refuse household suffrage because it was offered by 
the Conservative party. He devoted himself to 
urging forward measures for the abolition of 
religious tests at the universities, to the extension 
of tlie factory acts to agricultural children, and to 
the promotion of universal compulsory education. 
He also .took up two questions with which his 
name will always be identified, the preservation of 
commons and open spaces, and the government of 
India and the condition of its native populations. 
In all these questions his chief foes were among 
the leaders of his own party, and the friction 
between him and them became so acute that 
the parliamentary secretaries to the Treasury 
ceased to count him as a member of the party. 
Fawcett regarded with special distrust Mr Glad- 
stone’s attitude with regard to religious tests in 
education. When Mr Gladstone brought forward 
his Irish University Bill in 1873, Fawcett offered 
it a most uncompromising opposition. One of its 
features which he most strongly condemned was 
contained in the so-called ‘ gagging ’ clauses, which 
prohibited the teaching of modem history, philo- 
sophy, and theology in the new university. The 
debate on the second reading resulted in the defeat 
of the bill by three votes, and Mr Gladstone’s 
government received a blow from which it never 
rallied. .After this a bill introduced by Fawcett 
for the abolition of tests in Trinity College, 
Dnblin, became law. In the general election of 
February 1874 Fawcett lost bis seat for Brighton ; 
but his parliamentary position was now assured, 
and friends and foes alike deplored his absence 
from the House of Commons. His geniality and 
straightforwardness prevented him from having 
any personal enemies, and those who differed from 
him the most widely were among the most eager to 
welcome him back to the House of Commons. 
Through an informality in the Hackney election 
of February 1874, the seats were declared vacant, 
and Fawcett became member about six weeks 
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after his defeat at Brighton. The Liberal party 
having suffered a great reverse in the general 
election of 1874, the causes which had separated 
him from the official heads of his party were 
removed, and he joined cordially with them in 
opposition to the policy adopted by Lord Beacons- 
field’s government in reference to the Eastern 
Question. He continued his work for India, and 
was popularly known as ‘ the member for Hindu- 
stan/ He also pm-sued his efforts for the preserva- 
tion of open spaces ; and the retention of Epping 
Forest, the New Forest, and other regions of 
silvan beauty is a debt which the nation owes, in 
part at least, to the labours of one whose eyes 
could never behold them. While supporting the 
Factory Acts in their application to children, he 
was an opponent of legislative restrictions upon the 
industry of women, and a warm supporter of the 
claims of women to the protection of representation. 
He also supported various forms of proportional 
representation. He always took a lively interest in 
the welfare of Ireland, and hoped that much good 
would come of efforts to allay religious animosities 
in that country ; he also looked for benefit result- 
ing from the creation of a peasant proprietary and 
from the development of the industrial resources 
of Ireland. He never supported the Home Rule 
party, as he believed a separate parliament for 
Ireland would be injurious both to that country 
and to England. When Mr Gladstone was returned 
at the head of a large parliamentary majority in 
18S0, Fawcett had again been elected for Hackney 
by 18,306 votes against 8708 given for his oppo- 
nent. Mr Gladstone offered him the Postmaster- 
generalship in his government, but without a seat 
in the cabinet, it was generally felt that his 
political position entitled him to cabinet rank, but 
fears were expressed that his blindness would 
render it' impossible for him to guard cabinet 
secrets with the requisite jealousy. He accepted 
the decision with cheerfulness, but by no means 
regarded it as final. 

His situation was not an easy one, for his official 
position prevented him from criticising the govern- 
ment, while he had no voice or control of any kind 
in the preparation of its measures. He would have 
found the position unbearable but for the extra- 
ordinary vigour with which he threw himself into 
an entirely new field of work, the administration 
of a great government department. Before lie had 
been a fortnight at the Post-office lie had set 
before himself the task of carrying out five re- 
forms: (1) the introduction of the parcel post; (2) 
the introduction of postal orders; (3) a scheme 
for encouraging small savings; (4) the promotion 
of life-insurance; (5) sixpenny telegrams; and 
these, with the one exception of the life-insur- 
ance scheme, lie was able to set on foot in such 
a manner as to insure their successful working. 
He was the antithesis of red-tape and official- 
ism; lie regarded himself and his department as 
nothing hut. the servants of the public; and every 
apt of his official life was influenced by the convic- 
tion that his duty was to serve the convenience 
and interests of the public by all means in his 
power. He refused to regard the General Post- 
office simply as a department of revenue, and held 
that the outlying districts where the delivery of 
letters, See. was a source of expense should have 
postal facilities granted to them out of the surplus 
revenue yielded by populous regions. His care for 
the well-being of every member of the immense 
staff of the Post-office (00,000 persons) was mani- 
fested in a variety of ways; he instituted an 
annual week’s holiday for 'country postmen, im- 
proved the pay and conditions of employment of 
several branches of the service, encouraged and 
extended the employment of women, appointed 


female medical officers for the female staff in London, 
Liverpool, and Manchester, and extended the system 
of good-conduct stripes carrying an extra shilling 
a week with them from the town to the country 
letter-carriers. If the humblest employe had to lie 
censured or dismissed, Henry Fawcett would spend 
hours in most careful weighing of all the evidence, 
and he would be completely unable to rest or think 
of anything personal to himself unless he were 
thoroughly convinced that justice had been done. 
This sensitiveness on his part to liis duty to the 
public and to the well-being of his staff won him 
the most devoted affection in all ranks. A serious 
illness in 1S82-S3 revealed for the first time the 
place he had gained, not only as an upright poli- 
tician but as a man, in the gratitude and affection 
of his country men and countrywomen. He seemed 
completely to recover; his immense frame (his 
height was 6 ft. 3 in.) appeared as stalwart as 
ever, and he took pleasure in riding, fishing, swim- 
ming, skating, &e. as of.old. But the first illness 
had prohahiy weakened him more this any one , 
perceived. In the autumn of 1884 he caught 
a severe cold which turned to congestion of the 
lungs, and he died after a few days’ illness, Novem- 
ber 6, 1S84. His most memorable characteristics 
were his chivalrous nature and his power of enter- 
ing into pain and loss, as well as into pleasures 
which he could never share. It was this that made 
him the friend of women seeking to earn an honest 
living; of agricultural labourers going to bed at 
sundown because they could neither read nor 
write; of natives of- India living on 3d. a. day, 
and paying taxes on one of the first necessaries of 
life; and it was this that made him strive to 
preserve the open heaths and lovely forests, 
although his own eyes could never enjoy them. 
He sometimes said of himself that he had no 
imagination ; but there were those who thought 
that it was a very true and rare kind of imagine-, 
tion which enabled him so vividly to realise what 
made the happiness or unhappiness of lives very 
far removed from his own. 

He was buiied at Trumpington, near Cambridge. 

A national memorial has been erected to him in 
Westminster Abbey. See Leslie Stephen’s Life 
of Henry Fawcett (1885); and his article in the 
Dictionary of Rationed Biography (\ ol. xviii. 18S9). 

Fawkes, Guy, conspirator, was born in Yoik 
of Protestant parentage in 1570. Becoming a 
zealous Catholic before he was of age, he served in 
the Spanish army in the Netherlands from 1593 
until 1604, when he crossed to England at Catesbv’s 
invitation. For his share in the Gunpowder Plot 
(q.v.) he was hanged 31st January 1606. 

Fay, AkdrAs, a Hungarian poet and author, 
was bom on 30th May 17S6 at Kohany. He was 
educated for the legal profession, but abandoned 
it for literature, writing fables, plays, romance 5 , 
and tales. The fables show richness of invention, 
simplicity of design, and truth of character. Of 
the novels the most interesting are The House 
of the Bcitekis (1832) and Doctor favor (1855b 
both humorous. From 1825 to 1840 Fay was one 
of the chief leaders of the Liberal opposition. He I 
was the founder of the first savings-bank at Pesth, 
and one of the founders of the Hungarian national 
theatre. His earlier works were published in eight 
volumes at Pesth, 1843-44, and his novels in thiee 
volumes in 1883. He died 2Gtli July 1864. 

Fayal, one of the Azores (q.v.). The i 5 lnnd 
(area, 69 sq. m. ; pop. 26,264) is fertile, has a 
mountain 3000 feet in height, and on its south-east 
coast a bay with good anchorage, on which stands 
the town of Ilorta. 

Faye, IlEitVE Auguste Etiexxe, French as- 
tronomer, bom in 1814 at St-Benolt-du-Sault, j 
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studied under Arago, and became in 1873 professor 
of Astronomy at the Ecole Polytechnique, and in 
1878 director of the Paris Observatory. In 1843 he 
discovered the comet now known as Faye’s comet. 

Fayetteville, capital of Cumberland county, 
North Carolina, at the head of navigation on the 
Cape Fear River, 82 miles by rail (55 direct) S. of 
Raleigh. It contains several cotton-mills, and 
exports large quantities of tar and turpentine. 
Pop. 3485. - 

Fayy Ain (from Egypt. Phiom, ‘marsh-land’), a 
province of Egypt (pop. 160,000), consisting of a 
nearly circular basin or oasis, about 30 miles in 
diameter, or 840 sq. m. in area, sunk beneath the 
level of the Libyan desert, about half a degree S. 
of Cairo, and connected with the Nile valley by a 
narrow pass, through which an ancient canal ( the 
Bahr-Yftsuf, or ‘ Joseph’s stream,’ so named after 
Saladin, who restored an original construction of 
the Theban Pharaohs) pours the fertilising water 
which renders the Fayyftm one of the most produc- 
tive parts of Egypt. The irrigation was anciently 
regulated by a large reservoir, called Lake Moeris 
(q.v.), described by the Greeks as a work of extra- 
ordinary hydraulic ingenuity (the site of which 
was identified by Linant near the modem capital 
Medinet-el-Fayyilm, though other sites have been 
proposed by Mr Cope Whitehouse and others), and 
the overflow now forms the large sheet of brackish 
water, 35 miles long, known as the Birket-el-Karn, 
which marks the eastern boundary of the oasis. On 
the banks of Lake Mceris was the famous ‘ laby- 
rinth,’ probably built by Amenhemhat III., and 
reckoned one of the wonders of the world. The 
remains of this vast palace are seen in the ruins 
of numerous chambers near the brick pyramid of 
Hawftra. The capital of the Fayyftm was Croco- 
dilopolis, afterwards named Arsinoe, after the queen 
of Ptolemy Philadelphus, near the site of which is 
the modern chief town (pop. 10,000). Fidimin is a 
picturesque village in the Fayyftm. Recent ex- 
plorations by Mr Petrie and others have revealed 
more interesting remains of antiquity in the pro- 
vince than had formerly been suspected. The 
Fayyftm abounds in fruit, oranges, peaches, pome- 
granates, olives, figs, grapes, &c., and is famous 
for roses and other flowers. The inhabitants are 
chiefly agriculturists and fishermen. The fields 
yield splendid crops of cereals, besides rice, cotton, 
sugar, flax, and hemp. For an account of excava- 
tions in the Labyrinth, the ruins at Hawftra, &c., 
see W. M. Flinders Petrie’s Haiv&rci, Biahma , and 
Arsinoe ( 18S9). 

Fazy, Jean James, Swiss journalist and publi- 
cist, was born at Geneva, 12th May 1796. His early 
life was spent in Paris, where he acted as a political 
journalist in the ranks of the Liberal opposition. 
Returning to Geneva in 1833, he founded the Iicvuc 
dc Gcnive , and became the leading spirit in the 
radical movement which resulted in the new con- 
stitution of 1846. From this latter year until 1861 
he was the real ruler of Geneva, and it is due to 
his influence that the city has of late yearn been 
enriched with numerous fine public buildings. 
Fazy died on 5th November 1878. He wrote a 
History of Geneva (2 vols. 1S3S-40), and a Treatise 
on Constitutional Legislation (1874). 

Fcal and Divot (words both meaning turf), 
in the law of Scotland, are usually conjoined 
with the word Fuel, as ‘Fuel, Feal and Divot,’ 
to denote the rural servitudes which give right 
to the proprietor of the dominant tenement to 
dig and win peat and turf from the servient 
tenement for fuel, or for building fences, or thatch- 
ing houses, or similar purposes. They involve also 
a right of access to the peat-ground, and a right of 
using the ground to dry the cut turf. 


Fear. See Force and Fear. 

Fear, Cape, the most southerly point of North 
Carolina, forms the southern extremity of Smith’s 
Island, at the mouth of the Cape Fear River. It 
has a lighthouse, with a light 110 feet above the 
sea. — Cape Fear River, formed by the Deep and 
Haw rivers, runs south-east, and enters the Atlantic 
after a course of 250 miles, more than half of which 
is navigable for steamboats ; it is the largest river 
whose course is entirely within the state. 

Feasts. See Festivals. 

Featlier-grass ( Stipa ), a genus of grasses 
remarkable for the long awns which give a pecu- 
liar and very graceful appearance to the species, 
mostly natives of warm temperate climates, and 
including Esparto (q.v.). S. pennata, S. capillata, 
and S. elegantissima are favourite ornaments 
of gardens. When gathered before the seeds 
are ripe, its feathery awns remain attached, 
so_ that the tufts retain their beauty throughout 
winter. The feathery awns not only assist in the 
diffusion of the seed, which is carried by the wind 
to great distances, but in a very interesting manner 
help to fix it in the soil. Being very hygroscopic, 
the awn lengthens or shortens with each change of 
moisture, and each lengthening thus tends to push 
the sharp pointed grain a little into the earth, its 
return being prevented by barbed hairs. The awns 
are hence sometimes used to make rough hygro- 
meters. 


Feather River, California, a feeder of the 
Sacramento, rises in two forks in the Sierra Nevada, 
and has a southerly course of about 250 miles. It 
is navigable for steamboats to Marysville, and large 
quantities of gold have been found on its banks. 

Feathers, modified outgrowths of integument, 
characteristic of birds, and belonging to the same 
series of skin-structures as the scales of fishes 


and reptiles and the hairs of mammals. Even 

Aristotle suggested the parallelism of fish-scales 

and bird-feathers, and modern knowledge of the 

development has proved the fundamental similarity 

or homology of all 

the three types of 

integumentary out- /©if 

growth. Feathers 

must have been 

very early acquisi- 

tions of birds, since 

the most ancient 

form we know of— 

Arclueopteryxfrom 
Jurassic strata — 

n.lrpndv nnRSPRspd 




already possessed d 

them. 

Structure .— An 

ordinary feather IpgSfSPLL' 

exhibits two princi- 
pal parts — axis and 
barbs. The axis is asJjySgjjf I 

divided into a bare, 0s£ r 

hollow, inferior por- 'lisp 1 * 5 - 

tion — the quill, and ‘hy.jSji 

a barb-bearing, 
solid, upper part— 
the shaft. At its a 

base the quill is Fig. L— Feather from the hack of 
partly imbedded in Argus gujanteus : 

a small sac of the a, shaft (rachis); b, barbs forming 
i • tlie vexillum. removed from one 

skin, ana snows at gjjc 0 f both shaft and undcrshnft; 

the very end a c, barbules on the barbs ; d, after- 

small aperture for Shaft (after Nitzsch). 
the entrance of the 


Hi 


nutritive vascular pulp. The barbs or small plates, 
which together form the vane, are linked together 
by pointed lateral barbules, which may be again 
interlocked by minute booklets. Each barb with 
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its barhules is tlms itself like a little feather. 
In the ostrich family the barbs, though possess- 
ing barhules, are free, and the familiar loose 
plume results. In a great many birds the quill 
bears a second shaft, rising at the base of the vane. 
This is usually small, but in the cassowaries and 
a few other birds main shaft and ‘ aftershaft ’ are 
almost equal, and the feather is thus distinctly 
double. 

Delation to the Shin . — Only in a few birds — e.g. 
the ostrich tribe and the penguins — do the feathers 
occur all over the surface ; usually they are re- 
stricted to ‘ feather-tracts ’ between which the skin 
is bare or at most downy. Each feather is im- 
bedded in a sac, readily obvious on a plucked 
bird, and with this sac are associated muscle fibres, 
more or less abundant, serving to erect the 
feather. Unlike hairs, feathers have no sebaceous 
glands associated with them ; they are, however, 
anointed by the secretion of the ‘ preen-gland ’ on 
the tail. 

Kinds of Feathers . — The most conspicuous 
feathers clothing a bird are such as have been 
above described — ‘contour feathers,’ or pennee. 
Among these, however, there are down-featliers or 
plumes, in which the barbs remain soft and free 
from one another. These are the first feathers, 
for a time abundant on young birds, but gradu- 
ally for the most part ousted and replaced by the 
ordinary forms. Besides these are still simpler and 
smaller feathei-s with a long shaft and a rudiment- 
ary brush of barbs— the ‘ liloplumes.’ In addition 
to these common forms there are numerous pecu- 
liar modifications of restricted occurrence. Thus, in 
herons and some other birds small down-feathers 
occur, ‘ the summits of which break off into a fine 
dust or powder as fast as they are formed,’ and 
give rise on certain parts of the skin to ‘ powder- 
down patches.’ In many aquatic birds an almost 
fur-like down is very common, the minute com- 
ponent feathers having only a slight development 
of shaft. In great contrast are a tew strong quills 
on the cassowary’s wing, where the long shaft is 
quite destitute of barbs. 

Development . — The cells of the under-skin or 
dermis multiply and push out the epidermis into a 
papilla. As the papilla elongates into a cone, its 


rapidly, giving rise to a series of radial folds along 
a central axis, which extend inwards towards the 
pulp, and are externally bounded by the horny 
layer. These folds then become comified and 
separated from the surrounding cells, and by a 
gradual drying of the central pulp-substance give 
rise to a tuft of horny rays, which are, however, at 
first bound together by the enclosing outer layer.’ 
After hatching, the sheath is shed and the barbs 
set free ; the undivided lower part remains as the 
quill ; the barbs develop barhules ; the result is an 
embryonic down -feather. 

The more permanent feathers have an essentially 
similar history. From the base of the first follicle 
a second is formed ; the growing papilla within the 
latter ousts the embryonic feather and replaces it; 
one of the rays formed as above described ‘ becomes 
rapidly thickened, and forms the main axis or 
stem, to which the barbs are attached on each 
side.’ The result is an ordinary penna or contour- 
feather. 

Growth and Shedding. — "When in process of forma- 
tion, feathers are of course genuinely alive ; the 
vascular nutrient core of dermis keeps up the supply. 
They grow with great rapidity, and in some burls 
attain a length of more than two feet. When fully 
formed, however, the pulp dries and shrivels, and 
the feathers become virtually dead from tip to 
base. They usually last only one year, being re- 
placed by a fresh growth, which generally occurs at 
the end of the reproductive period. This process of 
moulting is in a general way equivalent to tlie 
‘ skin-casting ’ of reptiles and the shedding of hair 
in mammals, but its physiology is not yet under- 
stood. Involving no little expenditure of vital 
energy, generally occurring after the already severe 
strain of reproduction, brooding, and parental care, 
moulting is frequently associated with mortality, 
but when successfully accomplished is obviously of 
great advantage in repairing the injuries of the past 
and in equipping the birds afresh for migratory 
flight or tlie ordinary business of lifts (see Bird). 

Colow. — Feathers' excel hairs andhssnlesjn the 
richness and variety of their colouring. TlTftvTs 
usually most prominent in the male birds, but is 
emphasised in many cases only when sexual 
maturity is attained. Veiy often the bright colour- 
ing is acquired along with other decorations in 
a spring moult before the breeding period. The 
colour is due to the presence of pigment, but is 


Fig. 2. — Tlie Development of a Feather (from "Wieders- 
licim and Parker, mainly after Studcr) : 

A, an early stage of the feather papilla and follicle ; II, the 
papilla breaking np into a tuft of barbs ; C, the quill and 
primary rays or barbs, with indications of barbulcs ; D, the 
thickening of one of tlie rays to form the stein of tlie vane, 
n, pulp of dermis ; l, outer or homy layer of epidermis; c, 
inner or Malpighian layer of epidermis; d, fcather-folliclc. 

base sinks and becomes surrounded bv a moat-like 
depression, the feather-follicle or sac.' The core of 
the cone, consisting of dermis, is a nutritive pulp ; 
tlie sheath of the cone, consisting of epidermis, 
forms the feather. But here as elsewhere tlie 
epidermis has two layers— an outer or horny, an 
inner or Malpighian stratum (see Skin). The 
inner layer forms the real feather ; the outer layer 
is only a protective sheath which is eventually 
shed. ‘The cells of the Malpighian layer multiply 


greatly enhanced by physical peculiarities, such as 
markings on tlie barbs and the occurrence of air- 
spaces (see Pigment). 

In regard to the general physiology of feathers 
but little can be said. Tlieir utility as a clothing 
for the skin and as organs of flight is evident 
enough, hut the conditions determining the historic 
and individual development of these most highly- 
evolved skin-structures are quite obscure, it is 
noteworthy, however, that this climax of integu- 
mentary outgrowth occurs in animals living a very 
active life, with the highest body-temperature, and 
with peculiarly thin skin almost devoid of tlie usual 
glands. 

Industrial Uses . — Feathers are still largely used 
ns Quills (q.v.) for writing, for holding the sable 
hairs of artists’ brushes, and for toothpicks. Much 
more important is their use for stuffing beds, quilts, 
and cushions, when dried and cleaned ; tlie feathers 
and down of the Eider-duck (q.v.) being most 
highly esteemed, and after them those of geese, 
swans, and poultry. The feathers of most kinds 
of birds are used for personal ornament, often after 
being washed, bleached, dyed, curled, or made up. 
Ostrich (q.v.) feathers arc the most notable for 
ornamental purposes, and it is for its feathers alone 
that it is reared. Other feathers for various kinds 
of ornament arc those of the American ostrich or 
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rhea, adjutant, bird of paradise, humming-bird, 
albatross, grebe, and penguin (see the articles on 
these various birds). The value of ornamental 
feathers and bird skins imported into the United 
Kingdom increased from £800,000 in 1875 to over 
£2,000,000 by 1885. Feathers are often wrought 
into ingenious artificial flowers. 

See Bird, Flight, Hair, Pigment, Skin. Nitzsch, 
Ptcrylography, trans. by Selater, Bay Soc. (1867) ; B. 
Wiedersheim and W. 27. Parker, Comparative Anatomy 
of Vertebrates (Loud. 1886); Huxley, ‘Tegumentary 
Organs,’ Todd’s Cyclop, vol. v. (1859); T. Studer (De- 
velopment), Zcitsclir. wiss. ZooX. vol. xxx. 

Febrifuge ( Lat. febris, ‘ a fever,’ and /ago, ‘I 
drive away 5 ), a medicine calculated to remove or 
cut short Fever (q.v.). 

Fcbroilianism, a system of doctrine antagon- 
istic to the claims of the Roman pontiff and assert- 
ing the independence of national churches, pro- 
pounded in 1703 by Johann Nikolaus von Hontheim 
(q.v.), under the pseudonym ‘ Justinus Febronius.’ 

February, the second month of the year, con- 
tains in ordinary years 28 days, but in leap-year it 
has an additional or intercalary day. Until the 
time of the Decemvirs it was the last month of the 
Roman year. Its name was due to the fact that 
during this month (15th) was held the Lupcrcalia 
(q.v.) or Fcbrua, the great feast of expiation and 
purification. The word februum ( ‘ a means of puri- 
fication ’ ) appears to have been of Sabine origin. 

Fecamp, a manufacturing town and seaport 
in the French department of Seine-Inferieure, is 
situated in a narrow valley, flanked on either side 
by steep cliffs, at the mouth of a little stream, 28 
miles NNE. of Havre by rail. It consists mainly 
of one long street, and has a fine abbey church 
(c. 1220) in the Early Pointed style, rich in painted 
glass, monuments, and carved woodwork. The 
harbour is frequented by colliers from Newcastle 
and Sunderland, by Baltic timber-ships, and by 
fishing-vessels. Fecamp has cotton-mills, sugar- 
refineries, tanneries, slupbuilding-yards, and some 
linen-cloth and hardware ' manufactures. Pop. 
(1872) 12,651 ; (1886) 12,487. 

Fccliner, Gustav Theodor, one of the princi- 
pal German writers on the subject of psycho- 
physics, or the relations and laws that obtain 
between the mental and the physical sides of 
man’s nature, was born at Gross-Sarehen in Lower 
Lusatia, 19th April 1801. After studying physics 
at Leipzig, he became professor of the sciences 
comprehended under that name in the same uni- 
versity in 1834, his labours being principally de- 
voted to galvanism, electro-chemistry, and the 
theory of colour. Five years later, however, in 
consequence of a disease of the eyes, he abandoned 
these branches for that of philosophy and psycho- 
physics. His most important book on this subject 
is Elcmcntc dcr Psychophysik (2 vols. I860), whilst 
on galvanism he wrote Massbcstimmungcn fiber die 
cjctlvanisclic Kcttc (1S31), and brought out an en- 
larged translation of Biot’s Handbook of Experi- 
mental Physics (5 vols. 1828-29). Besides these 
he wrote some books on belief and on the soul, and 
under the pen-name of Dr Mises published a 
number of smaller miscellaneous works, including 
a volume of Humorous Essays (1824) and another 
of Poems ( 1842). In Mind for 1876 will be found 
a paper on Feehner’s psycho-physical law by James 
Ward. Fechner died iSth November 1887. 

Fcchtei’, Charles Albert, an actor of 
eminence, was bom in London, 23d October 1823, 
his father being a Frenchman of German extrac- 
tion, his mother an Englishwoman. When only 
three or four years old he went with his parents to 
France, and was there educated as a sculptor. His 
predilections were, however, in favour of the stage ; 


and, making his dtbnt in 1840, he soon became a 
popular actor. In 1S60 he appeared in London 
with great success in an English version of Buy 
Bias, and next year astonished Londoners by his 
powerful impersonations of Hamlet and of Othello, 
departin'* widely from stage traditions. Subse- 
quently Fecliter became the lessee of the Lyceum 
Theatre, playing the chief part in most of the pieces 
produced. In 1869 and 1872 Fecliter paid visits 
to the United States, where he thenceforward 
remained. He was not successful as a manager in 
Boston. He died at his farm near Quakertown, 
Pennsylvania, 5th August 1879. 

Fecundation. See Fertilisation. 

Federalists, a political party formed in the 
United States in 1788, whose members claimed to 
be the defenders of the constitution and of the 
federal government, in opposition to the Repub- 
licans or Democrats (q.v.), whom they dubbed 
Anti-federalists. Besides Washington and John 
Adams, Hamilton, Jay, and Marshall were among 
its leaders. Its fate was sealed by the holding of 
the Hartford Convention (q.v.), and by 1820 the 
Federalists, as a national party, had disappeared. 

Federation. When several states, otherwise 
independent, bind themselves together by a treaty, 
so as to present to the external world the aspect 
of a single state, without wholly renouncing their 
individual powers of internal self-government, 
they are said to form a Federation. The con- 
tracting parties are sovereign states acting through 
their representatives ; and the extent to which 
the central overrules the local legislatures is 
fixed by the terms of the contract. In so far as 
the local sovereignty is renounced, and the central 
power becomes sovereign within the limits of the 
federated states, the federation approaches to the 
character of a Union ; and the only renunciation 


each separate state otherwise would possess of 
forming independent relations until foreign states. 
‘ There are,’ says Mr Mill, 1 two different modes of 
organising a federal union. The federal authorities 
may represent the governments solely, and their 
acts may be obligatory only on the governments as 
such, or they may have the power of enacting laws 
and issuing orders which are binding directly on 
individual citizens.’ The former was the plan of 
the German so-called confederation, and of the 
Swiss constitution previous to 1847. ‘The other 
principle is that of the existing constitution of the 
United States, and has been adopted by the Swiss 
confederacy. The federal congress of the American 
Union is a substantive part of the government of 
every individual state. Within the limits of its 
attributions, it makes laws which are obeyed by 
every citizen individually, executes them through 
its own officers, and enforces them by its own 
tribunals. This is the only principle which has 
been found or which is even likely to produce an 
effective federal government. A union between 
the governments only is a mere alliance, and subject 
to all the contingencies which render alliances pre- 
carious.’ Federalism is opposed to Centralisation 
(q.v.). See Government, and United States; 
and for schemes of federating the British colonies 
in an imperial confederation, sec Colony. . 

Fee ; Fee-simple and Fee-fail. The term fee 
is derived from fendum, a feudal holding; bnt in 
English law it has now no reference to tenure ; fee 
means an estate of inheritance in land. The person 
who has the fee is entitled not only to the annual 
profits, but also to the corpus of the land ; he may 
sell or otherwise dispose ot it, and he may commit 
acts of waste, which impair its permanent value. 
If he dies owner in fee, the land will go to his heirs 
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or to the person entitled under his will (in legal 
phrase, the devisee). If a man holds ‘ to him and 
his heirs,’ he is owner in fee-simple; he has the 
largest estate known to the law. But a fee-simple 
may he mad e determinable, as if land be given 1 to 
A and his heirs, lords of the manor of Dale ; ’ in 
this case, if A or any of his heirs ceases to be lord 
of that manor, the estate, and all interests derived 
from the owner of the estate, will come to an end. 
A fee-simple may also be made conditional, to vest 
only on the happening of an event. In early times, 
if land was given ‘ to A and the heirs of his body,’ 
or ‘to A, if he shall have an heir of his body,’ the 
judges held that the fee was conditional ; as soon 
as the condition was fulfilled (as soon, that is, as a 
child was bom to A), the donee became owner in 
fee-simple, with full power to alienate the estate. 
In 1285 the lords ana great men of the kingdom 
procured an act, commonly known as the statute 
Be Donis Conditionalibns, whereby it was provided 
that in such cases the land should descend to the 
heirs of the body, according to the form of the gift. 
The statute therefore restricted the right of aliena- 
tion, and limited the succession to a particular clas^ 
of heirs. An estate given with worcls limiting it to 
heirs of the body was therefore called a fee-tail 
( tailU, ‘ cut down or limited ’ ). The strict rules of 
the statute remained in force until means were 
devised for breaking entails. See Entail. It is 
to be observed that, when heirs are mentioned in 
limiting an estate, the heirs themselves take nothing 
directly ; thus, an estate given to A and his heirs 
means simply an estate of inheritance given to A. 
If land be granted to A and his heirs in trust for 
B and his heirs, the legal fee is in A the trustee, 
and the equitable fee in B tiie beneficial owner. 
An estate in fee may be given by will without tech- 
nical words of limitation ; but in a deed it is neces- 
sary to mention heirs or heirs of the body, or to use 
the words ‘ in fee-simple,’ or the words ‘ in tail.’ 

In Scotland the term fee signifies the property in 
land granted to be held by feudal sendees. Fee is 
al«o used as a correlative to liferent, to signify the 
corpus or full ownership of land or money. In some 
cases the fee is vested m a person whose beneficial 
interest does not extend beyond his life ; his 1 fidu- 
ciary fee ’ corresponds to the ‘ legal fee ’ of English 
law. 

Feeling. See Emotion. 

Fees. Neither a barrister nor an advocate can 
take legal proceedings against his client for the 
recovery of his fees, even under a special contract. 
The case of Kennedy v. Broun (13 Common Bench 
Ecports, N.S., p. 077) clearly established this 
doctrine : ‘ The relation of counsel and client,’ it 
was laid down,. ‘ renders the parties mutually in- 
capable of making any legal contract of hiring* and 
service concerning advocacy in litigation.’ There 
is nothing, however, to prevent an advocate recover- 
ing fees earned by him, by the exercise of his pro- 
fessional knowledge where the relation of counsel 
and client did not exist between the contracting 
parties— e.g. by acting as arbitrator or returning 
officer. There is some, but not strong, authority 
for the proposition that an express promise to pay 
fees (night be enforced by a barrister against a 
solicitor who had actually received them from the 
client. On the other hand, a solicitor is entitled 
under his general retainer to employ and pay 
counsel; and fees fo paid can be recovered by the 
solicitor front his client, or from an unsuccessful 
adversary. No action lies to recover back fees given 
to a barrister to argue a cause which he did not 
attend. Special pleaders, equity draftsmen, anti 
conveyancers who have taken out certificates to 
practise under the bar, and are not therefore 
counsel, may recover their reasonable charges for 
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business done by them. Barristers’ and advocates’ 
fees are paid before being earned. This rule, by 
removing from members of the bar all pecuniary 
interest in the issue of suits, has done much to 
maintain its independence and integrity. 

In the United States the two branches of the 
legal profession are not separated as in England. 
A banister is entitled to recover his fees, and is 
liable to be sued for professional incompetency or 
negligence. Nor is there anything illegal or 
improper in an American counsel agreeing to let 
the payment of a fee by a poor client depend on 
the issue of his action. 

In France an action by a barrister for his fees 
is maintainable, but in most of the French bars 
such a proceeding is rigorously discountenanced, 
and in Paris it would lead to* disbarment. The 
fees of French advocates are now usually paid in 
advance, and any bargain between an advocate 
and his client which made the amount depend 
upon the issue of an action would be regarded 
as most dishonourable. 

The theory that an advocate's services ought to 
be given gratuitously arose at Borne. To defend 
his client was one of the duties incumbent upon a 
patron, and it was all the more readily and faith- 
fully discharged when forensic eloquence was per- 
ceived to be an avenue to political power. The 
Cincian law (204 B.C. ), in which the receipt of pecu- 
niary reward by an advocate was simply prohibited, 
gave expression to the prevalent public feeling 
upon the subject at this time. The Cincian law 
was first systematically evaded, and was then 
practically repealed by a decree of the Emperor 
Claudius, which limited the maximum fee which 
an advocate might receive to 10 sestertia (about 
£7S). The old Boman idea that the gifts of 
eloquence and peisuasion should not be sold has 
made itself felt in the restrictions imposed by law 
or custom upon an advocate’s power to bargain 
for fees or to secure their payment. 

By the common law of England, a physician 
could not recover liis fees by an action at Jaw; 
but this rule was repealed in 1849. 

The members of the inferior branches of both 
professions, such as solicitors, apothecaries, and 
dentists, have never been prevented by any rule 
of law from taking legal proceedings for the 
recovery of their charges. 

Fclirbcllln. a town of Prussia, with 1920 
inhabitants, 40 miles NW, of Berlin by rail. Ileio 
on 28th June 1075 the Swedes under Wrangel 
were disastrously defeated by the Great Elector, 
Frederick William, with a loss of 2100 men. A 
tower (1875-79) marks the battlefield. 

Fcitll, Bhijnvis, a Dutch poet, was born 7th 
February 1753, at Zwolle, in Overyssel. He studied 
law at Leyden and settled in 1772 at Iris native place, 
of which he became mayor in 1780, and where lie 
died on 8th February 1824. Feith tried almost all 
kinds of poetry. In 1792 appeared Hci Graf ( ‘ The 
Tomb’), a didactic though sentimental poem; in 
1S02, Be Omkrdom ( 1 Old Age ’) ; in 1790-1 810, four 
vols. of lyrical pieces marked by a high enthusiasm 
and warmth of feeling. Of his tragedies thcjicst 
known are Thirza (1784), Johanna Gray (1791), 
and Incs dc Castro ( 1793). Of Feith’s prose works 
the most important arc his Bricvcn (‘Letters on 
Di Heron t Subjects,’ 0 vols. Amst. 1784-91), which 
by their polished style nnd relincd criticism did 
much to improve tile literary taste of Holland. 
His complete works (1824 (till 11 vols. 

Folsilliclic, or FllANITX, a well-built town of 
the island of Majoica, is situated in ft mountain- 
girdled valley, which produces nine. The making 
of water-jars and brandy-distilling are carried on, 
nnd wine is exported. Pop. 11,018. 
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Fclcgyliaza, a town of Hungary, 80 miles SE. 
of Pestli by rail, has an extensive trade in grain, 
fruit, wine, tobacco, and cattle. Destroyed by the 
Turks in the J 7th century, it was not rebuilt until 
1743. Pop. 23,912. 

Felidte, a family of carnivores in the digiti- 
grade or rcluroid section, corresponding to the 
genus Felis of Linmeus, and to what we commonly 
call the cat tribe. They include the most car- 
nivorous of Carnivora, excelling the less specialised 
forms, just as falcons and eagles are in a similar 
direction more perfect than many other less pre- 
dacious birds. Their chief characteristics of habit 
and structure may be taken together, being obvi- 
ously complementary. 

Conspicuous for their muscular development, 
they express this most characteristically in the 
sudden leaps and bounds to which they trust after 
stalking .their prey with all the cunning of true 
hunters. They crawl stealthily on noiseless, velvety 
paws, or patiently lurk for passing victims ; at the 
lit moment occurs a sudden, almost explosive, out- 
put of reserved energy, a great bound, a yell inspir- 
ing terror, a blow or two with the powerful fore- 
limbs, and the sharp canines and sharper retractile 
claws begin their murderous work on the struggling 
prey. With the exception of the lion, the Felid® 
are more or less arboreal, and make good climbers. 


Characteristic Features of the Felidae : 
a, tiger’s head; b, portion of tongue; c, right fore-paw, show- 
ing claws ; <1, claw, showing tendons. For dentition, see 
article Carnivora. 

The body is rather long, and very lithe and grace- 
ful ; the limbs are rather short, except in cheetahs 
and lynxes ; the tail varies from a long appendage 
to a mere stump. They are the most digitigrade of 
carnivores — i.e. they walk on the tips of their (five) 
fingers and (four) toes. Under a glove of velvet 
they have claws of iron — strong, much curved, 
very sharp, and retractile ; withdrawn by special 
muscles and ligaments into sheaths when not in 
use, and their points even turned upwards, so that 
they are not blunted by unnecessary friction, and 
do not interfere with the movements of the animal 
by hooking objects which are in the way. The 
collar-bones or clavicles, though unattached to 
shoulder or sternum, are better developed than in 
other carnivores. 

The Felid® never bury or store their dead prey, 
but often drag it off to some place of shelter, and 
in so doing exhibit enormous strength. The leaps 
a lion can take with a mouthful half as big as 
itself are herculean marvels. Besides the strength 
of grip, the powers of rending and mastication are 
equally well developed. Thus, we lind a skull 
which tends to be short, broad, and rounded, with 
large posterior ridges for the fixing of muscles, and 


with a wide cheek (zygomatic) arch in which lie 
the relatively enormous muscles working the jaws. 
The latter form powerful short level's, and the 
articulation is such that only an up and down, and 
no rotatory, motion is possible. 

The teeth are well adapted for their work, the 
chief features in the dentition being the large 
size, strength, and sharpness of the canines, and 
the two specially adapted cutting teeth (‘car- 
nassials’ or 1 sectorials ’) — viz. the last premolar 
above and the single molar below, which are both 
compressed into sharp blades. The front teeth are 
relatively small, and so, but more markedly, is the 
molar on the upper jaw\ The numerical relations 
of the teeth may be summed up in the formula 
3131 

= 30. The well-known character of the 

tongue, most conveniently exemplified in the cat, 
is also to be associated, as far as utility is con- 
cerned, with the carnivorous diet. It is thickly 
covered with sharp, recurved, horny papilla?, strong 
enough to rasp oft' the skin and draw blood from the 
hand, and obviously useful in clearing the flesh off 
the bones of victims. As is usual in carnivorous 
animals, the crecum of the intestine is small and 
simple. The food varies widely, from the large 
ruminants attacked by lions and tigers to the mice 
for which cats hunt. Some of the large forms are 
said to develop a special partiality for human flesh ; 
some of the smaller do not disdain to eat big 
insects. In attack the Felid® often exhibit a 
wise discretion in seeking to avoid a fair fight 
with large animals. 

Many members of the family have exceedingly 
beautiful fur, soft and glossy in texture, generally 
striped and spotted according to the varied pig- 
menting of the hairs. The markings in some may 
be regarded as protective ; thus, the stripes of the 
tiger ‘assimilate,’ according to Wallace, ‘with the 
vertical stems of the bamboo,’ and the spots of the 
leopard are suited to the interrupted light of the 
jungle. It seems also true, as Eimer has em- 
phasised, that the markings illustrate definite 
rhythms of development, and exhibit an orderly 
progression both in the individual and in a series of 
related forms. They are in fact, here as elsewhere, 
external indices to constitutional changes. The 
colour-differences between the sexes are seldom 
marked, though they are distinct in the Ocelot 
(Fclis pardcilis) and a few r other forms. The male 
lion, stronger and larger than the female, is dis- 
tinguished by his mane, which appears to have 
protective as w r ell as decorative value. The male 
Canadian Lynx [F. canadensis) also excels his 
mate in the clevelopment of a niff round the neck. 
The Felid® are very cleanly, taking pains to keep 
their fur in order, and are free from unpleasant 
smells. They have, however, a notorious dislike to 
water. 

As one would expect from their habits, the senses 
of Felid® are highly developed. Keen scent ; quick 
sight, especially for near objects, and well suited 
for night- work ; acute hearing, and great power of 
localising sounds ; and a delicate tactile sensibility 
in the strong hairs of the moustache or whiskers, 
are characteristic. The eyes are large, and possess 
marked powers of accommodation to different 
quantities of light; the pupillary opening is rapidly 
altered, contracting in bright light to a narrow 
slit, though in some forms into the usual circular 
shape. The animals generally hunt at night, and 
then their eyes seem to ‘ burn brightly.’ The ears 
are of moderate size, usually pointed, and mobile. 

The intelligence of the family is certainly highly 
developed, and many of the members can be readily 
tamed when young, though a deeply ingrained 
wildness keep's the domesticated cat or. tamed 
individuals of other species from exhibiting the 
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marvellous educational results familiar in dogs. 
They are not social animals, never hunting in 
troops, and even the males and females usually live 
apart except at the breeding season. In spite of 
the individualism and ferocity of the Felidre, 
maternal care and affection are exhibited in a high 
degree. Not only will a lioness robbed of her 
cubs risk her life to rescue them, but the habitual 
care is tender and lavish. 

The mid Felidae seem to be less prolific than the 
Canidre, two or three at a birth being an average 
number. There are usually eight teats, lying on 
the breast and the abdomen. 

While the above are the chief characteristics of 
Felidre, it is necessary also to notice that the 
family is separated from the adjacent civets 
(Viverridro) and hyaenas (Hyrenidre) by technical 
details such as the reduction of molars to one 
above and one below in each jaw, the presence of 
only two inferior premolars, the division of the 
bony auditory prominence or tympanic bulla into 
two chambers, the number (thirteen) of dorsal 
vertebrae, and so on. 

The Felidre are almost world- wide in distribution, 
absent only irom tVie Australian region, Mada- 
gascar, and the Antilles. They are especially 
abundant in warmer climates. In the Old World, 
Lion ( Fclis Ico ), Tiger ( F. tigris ), Leopard or Panther 
(F. pardas), Ounce (F. itiicia ), Wild Cat (F. catns) 
are well-known species ; while in the New World 
may be noted the Puma (F. concolor), the Jaguar 
(F. onca), and the Ocelot (F. pardalis). The Lynx 
(F. lyneus ) is probably common to both hemi- 
spheres. The Cheetah or Hunting Leopard is 
sometimes placed in a separate genus, Cynrelurus. 

Numerous Felidre occur in Tertiary strata, many 
quite like species now alive, others with more 
numerous and less carnivorous teeth, others again 
(e.g. Smilodon, Maclirerodus, and especially Eu- 
snrilus ) with much greater development of upper 
canines than in modem forms. Through extinct 
American genera like Nimravus, Professor Cope 
traces back the modem Felidre to a race of primi- 
tive unspecialised cats. So far as natural selection 
means the destructive elimination of one animal 
by another, the Felidre must rank high as agents 
in the process, and it is at least certain that their 
abundant presence must exert an often wholesome 
restraining influence on many more prolific ani- 
mals. See Carnivora, Cat, Cheetah, Jaguar, 
Leopard, Lion, Lynx, Ocelot, Ounce, Puma, 
Tiger, &c. 

Felix, Antonius, or Claudius, a Roman pro- 
curator of Judrea in the time of the apostle Paul, 
was a freedman of the Emperor Claudius I. and 
was brother of his favourite Pallas. The circum- 
stances under which he received Iris appointment 
are related differently by Tacitus and Josephus. 
The latter tells us that lie cleared the country of 
robbers, and vigorously suppressed the chaotic 
seditions of the Jews ; but his cruelty, lust, and 
greed were unbounded. His wife was Drusilla, a 
beautiful but renegade Jewess, whom he had 
induced to abandon her first husband. Accordin'* 
to Tacitus, she was a granddaughter of Antony and 
Cleopatra. We read in Acts (xxiv. 25) that Felix 
trembled as Paul reasoned of ‘ righteousness, temper- 
once, and judgment to come/ He was recalled to 
Pome, 02 A.D., on account of the accnsations pro* 
ferred against him by the influential Jews of 
Liesarca, and narrowly escaped the sentence of 
death. 

Iclix I.-IV., Popes. Felix I. succeeded 
Dionysius m the see of Rome in 209. Little is 
Known of Lis history, for though lie has been put 
amongst the martyrs there is no early evidence as 
to the manner of his death. Felix II. was the first 


antipope (see Antipope), being consecrated when 
Liberius was banished (356) for refusing to con- 
demn Athanasius. When Liberius was restored in 
the following year, Felix was constrained to retire 
from the city. Most ancient authorities treat him 
as an unauthorised interloper ; hut he was ulti- 
mately regarded as a saint and martyr (on what 
evidence does not appear).— Felix III. ascended 
the pontifical throne in 4S3 as the successor of 
Simplicius. He was a native of Rome, and of the 
family from which afterwards sprung' Pope Gregory 
the Great. Immediately after his accession Felix 
repudiated the Henoticon or Decree of Union 
between the Eastern Church and the Monophysitcs 
proclaimed by the Emperor Zeno, and proceeded 
to excommunicate Acacius, patriarch of Constan- 
tinople, because he refused to do the same, thus 
originating the first disruption between the churches 
of the East and West, a breach which on this 
occasion lasted thirty -four years. Felix died 24th 
February 492, and was succeeded by Gelasius. — 
Felix IV., a native of Benevento, succeeded John 
I. in 526. He was appointed by Theodoric, and 
failed to meet with the approval of the- clergy and 
| Vne qreup’it. We fiiefi in o3u. Mis successor Hits 
Boniface II. — Felix V. (antipope). See Amadeus 
(VIII. of Savoy). 

Felix, St, with his sister and fellow-sufferer 
Regula, the patron saints of the city of Zurich and 
its cathedrals. Early in the 3d century he preached 
Christ there, and was beheaded on the site of the 
great cathedral. His day is the lltli September. 

Fclixians, a Spanish sect -of the later part of 
the 8th century, so called from Felix, Bishop of 
Urgel. See Adoptianism. 

Felixstowe, a coast-village of Suffolk, with a 
railway station ( 1 mile off) 9i miles SE. of Ipswich. 
It is named from a priory (IlOo), dedicated to St 
Felix, a Burgundian, who from 631 to 647 was first 
bishop of Dunwich. "With a fine beach for bath- 
ing, a pier, good golf-links, and many Roman 
remains near by, the place is rapidly becoming a 
popular seaside resort. Pop. 864 ; with it is now 
joined Walton, 1 mile to the west (pop. 1272). 

Fell ( Norw. fjeld, Swed. fjall), the name given 
in Scandinavia to the hare plateaus which occur in 
its mountainous regions ; they are destitute of 
vegetation, and generally lie above the snow-line. 
The word enters as a component into the names of 
innumerable mountains, owing to the fact that in 
their formation they have taken on the shape of a 
fell. Fell is also used in the north of England and 
south of Scotland to designate a barren hill, and 
indicates Scandinavian settlements. 

Fell, John, Dean of Christ Church and Bishop 
of Oxford, was born most probably in 1625, lu» 
father, Dr Samuel Fell, being also Dean of Christ 
Church, of which the hoy became a student at the 
age of eleven. He volunteered for the king, and 
with Wallis and two others contrived to maintain 
Church of England services during the Common- 
wealth ; at the Restoration he was rewarded by 
being made Canon and four months later Dean 
of Christ Church, royal chaplain, and D.D. He 
governed the college strictly, restored its build- 
ings, reformed its discipline, and himself attended 
divine service four times a day. lie was liberal 
of liis money to public purposes and the necessities 
of poor scholars, and did much to promote lean 1 ' 
ing and tho advancement of knowledge. In 16/0 
he became 'Bishop of Oxford, without, however, 
giving up his deanery. He rebuilt the episcopal 
palace at Cuddesdon, and died in 1680. His works 
no longer concern the world, hut his name lives 
in the well-known proverb: ‘I do not like thop, 
Doctor Fell, the reason why I cannot tell,’ usually 
said to lie a paraphrase made by Tom Biown, 



FELLAH 


FELSPAR 


575 


when a student at Christ Church, from Martial’s 
‘Non amo te, Sahidi,’ hut more likely to he rather 
his paraphrase of the following version of Martial 
in Tliomas horde’s Virtue Iiediuiva (1661) : ‘ I love 
thee not, Nel ! hut why, I can’t tell.’ 

Fcll&ll (pi. Fellahin), an Arabic word mean- 
ing ‘ tiller ’ of the soil, specially applied to the 
agricultural or labouring population of Egypt by 
the Turks, in a contemptuous sense, as ‘yokels,’ or 
‘boors.’ They form the great bulk of the popula-, 
tion, and are descendants of the ancient Egyptians, 
intermingled with Syrians, Arabs, and other races 
which have been converted to Islam. In their 
physical conformation and features they differ 
among themselves, those of the northern provinces 
of the Mediterranean being of whiter hue, while at 
Assouan they are almost black. They are described 
as of middle stature, with large skull, facial angle 
almost 90 degrees, oval face, arched eyebrows, deep 
dark eyes, large, well-formed mouth, with rather 
thick lips, thin beard, short nose, large chest, small 
belly, arched back, and small hands and feet. 
Their dress generally consists of a blue or brown 
cotton smock and linen drawers. On their shaven 
head they wear the tarbiish, or only a thin cotton 
cap, but the better-off wind a poor turban round 
it. The women are singularly graceful and 
slender, with beautiful skin (despite their tatoo- 
ing) and often lovely features, and especially 
magnificent eyes ; their dress is a single cotton 
smock, which they pull up over their mouth 
before men, and few wear the regular face-veil. 
They are often married at eleven years, become 
mothers at twelve, and grandmothers at twenty- 
four. The children are pot-bellied, dirty, and 
fly-bitten, but grow up straight, strong, and 
healthy. Their villages are mere groups of mud- 
hovels. The food of the Fellfthin consists almost 
entirely of vegetables, chiefly millet bread and 
beans, which they eat in a crude state. Even rice 
is too dear for them, and animal food seldom attain- 
able. Their drink is limited to the water of the 
Nile and coffee, and the only luxury which they 
enjoy is the green tobacco of the country ; yet on 
this diet they are robust and healthy, and capable- 
of extraordinary labour and endurance. In their 
social position they are inferior to the Bedouin, 
who, although they will marry the daughters of 
the Fellahin, will not give to them their own in 
marriage. They exhibit the moral qualities of the 
ancient Egyptians — are intelligent, docile, pliable, 
cheerful, ana sober on the one hand, and quarrel- 
some, satirical, licentious, aud of unbending obstin- 
acy on the other ; and they inherit the traditional 
hatred of their ancestors to the payment of taxes, 
which were formerly too often extorted by the 
bastinado. Their condition under British direction 
has improved, but is still far from satisfactory. 
Each village is governed by a Sheykli-el-Beled, who 
is responsible to the Nazirs and Mamflrs, or district 
officials, for the conduct of the inhabitants and 
their due payment of taxes ; and tiie government 
of these several officers is frequently character- 
ised by injustice, peculation, and extortion. The 
political rights recently accorded to the Fellfilun are 
apparently but little understood or exercised. See 
Lane, Manners and Customs of Modem Egyptians ; 
Clot Bey, Apertpu gtntralc ; Lane-Poole, Egypt. 

Fell O tvs, Sir Charles, English archreologist, 
was born at Nottingham in 1799. Devoting him- 
self to the work of exploration in the western 
peninsula of Asia Minor, and along the course of 
the ancient Xanthus, he discovered (1S3S) the ruins 
of the city of Xanthus, formerly the capital of 
Lycia, and those of the ancient TIos. Having 
made drawings of some of the fine remains of 
architecture and sculpture which he found in these 


cities, and copies of some of the inscriptions, 
Fellows returned to England, and published A 
Journal written during an Excursion in Asia 
Minor (1839). In the course of another visit to 
Lycia in 1839 lie discovered the, ruins of no less 
than thirteen cities, each of which contained works 
of art, and which, he described in An Account 
of Discoveries in Lycia (1841). Under the aus- 
pices of the British Museum, Fellows went out 
to Lycia twice, in 1841-44, for the purpose of 
selecting works of art, and marbles and casts, 
from the cities he had discovered. Knighted in 
1845, lie died at Nottingham, 8tli November 1860. 
Besides his Journals, lie wrote Tlic Xanthian 
Marbles (1843), An Account of the Ionic Trophy 
Monument excavated at Xanthus (1S4S), and Coins 
of Ancient Lycia before the Reign of Alexander ; 
with an Essay on the Lycian Monuments in the 
British Museum (1855). 

Fellowship, in a college, is a foundation 
which usually entitles the holder to be a member 
of the college, to share in its revenues and govern- 
ment, and, in Oxford and Cambridge, to have 
rooms in college, with other privileges. Celibacy 
was usually insisted on in old days, and life 
fellowships were usual. Commonly now fellow- 
ships are for a term of years, or while the fellow 
continues to perform specified work. In some uni- 
versities, such as those of Scotland, the fellow- 
ship is a university prize for one or more years, 
bestowed after examination on graduates. See 
University, Oxford, Cambridge. 

Felo de se. See Suicide. 

Felon and Felony. The Old Fr. felon was 
derived from a Low Lat. felo, fello, ‘a traitor,’ a 
word probably of Celtic origin (cf. Gaelic feallan, 

‘ a traitor ’ ), but ultimately cognate with Lat. fallcre 
and Eng. fail. Its original signification was sup- 
posed to be a vassal who failed in his fidelity 
or allegiance to his superior, thus committing an 
offence by which he forfeited his fee or feud. From 
this it came to signify traitorous or rebellious, 
and was gradually generalised till it reached its 
modem meaning. In English text-books felony 
is usually defined as a crime which works a for- 
feiture of land or goods. Treason itself, says Coke, 
was comprised under the name of felony, and all 
capital ofl'ences; also such offences as suicide, man- 
slaughter, and larceny, ‘as they submit the com- 
mitters of them to forfeitures.’ At the present day 
it is not possible to draw any logical ana consistent 
distinction between those crimes which are called 
felonies and those which are called misdemeanours. 
Sir J. F. Stephen, in his History of the Criminal 
Law, has pointed out that the distinction is obso- 
lete ; and, if parliament should ever find time to 
recast the criminal law in general principles, the 
term will probably disappear. The general prin- 
ciples of American law are the same as those of 
English law. In Scotch law the term felony has 
not now any special significance. See COM- 
POUNDING of Felony, and Forfeiture. 

Fclsite, a fine-grained, compact, or crypto- 
crystalline rock composed essentially of ‘felsitc 
matter,’ which appears to be an intimate admix- 
ture of orthoclase and quartz. This rock is now 
recognised as only a variety of quartz-porphyry. 

Felspar ( Ger. Fcldspath, ‘field-spar ’ ), a general 
term in mineralogy for the most important rock- 
forming group of minerals. The felspars are usu- 
ally divided into two series — in one of which the 
minerals crystallise in monoclinic forms, and in the 
other in triclinic forms. They are all anhydrous 
silicates of alumina, containing either potash, soda, 
or lime alone, or two of those bases together. Thus 
they are often spoken of as potash-, soda-, lime-, 
soda-lime-felspars, &c. They have a hardness 
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between 6 and 7 — that is to say, they can just he 
scratched with a good penknife. Their specific 
gravity is about 2’6. The most important felspars 
are shown in the following table : 


Silica percentage. 


SIokoclinic... .Orthoclase (potash-felspar) 

( Microdine (potasli-felspar) 

Albite (soda-felspar) 

Oligoclase (soda-limc-felspar) .... 

Anciesino (soda-liine-felspar) 

Labradorito (lime -soda -felspar). . 
Anortliite (lime-felspar) 


64-CS 

C4-63 

CS-62 

fil-9— GS 

55-4— 01-9 

61-9 

43 


Orthoclase (Gr. orthos, ‘straight,’ blasts, ‘a 
fracture’) is so called because the two cleavage- 
planes of the mineral are at right angles to each 
other. As a rock-former, it occurs most frequently 
in the form of imperfect crystals or irregular 
crystalline aggregates. In porphyritic rocks, and 
especially in rtrusy cavities in such rocks as granite, 
it often appears in tolerably well-developed crystals. 
It is an essential constituent of granite, syenite, 
ortliociase-porpliyry, and quartz-porphyry. The 
compact ground-mass of the two last-mentioned 
rocks is largely composed of micro-crypto-crystalline 
orthoclase, Orthoclase occurs also as an accessory 
ingredient in most plagioclase rocks, and is pres- 
ent in many of the crystalline schists, especially 
the gneissose rocks. A clear glassy variety of 
orthoclase called sanidinc is a common constituent 
of many igneous rocks of Tertiary and Recent date, 
such as liparite, plionolite, trachyte, &c. Ortho- 
clase, as a rule, is readily’ acted upon by the 
weather — the potash and some of the silica heing 
removed in solution, while a fine-grained clay or 
Kaolin is left behind. Ordinary orthoclase is either 
gray, white, or flesh-coloured, and these tints of the 
felspar generally determine the colour of the rock 
in which it occurs. Thus we have gray granites 
and red or pink granites. 

Microcline has the same composition as ortho- 
clase, and its cleavage-angles differ so very slightly 
from a right angle that it might well be looked 
upon as simply another form of orthoclase. It is 
frequently associated with the latter in plutonic 
anti schistose rocks. 

The other triclinic felspars are grouped together 
as Plagioclase (Gr. plagios, ‘oblique/ and tdasis, 
‘a fractures’ in reference to the cleavage-planes, 
which are not at right angles to each other), and 
are among the most important rock-formers. 
According to Tschermak, tliey form a series of 
which anortliite and albite are the extremes, 
while the others are isomorphous mixtures of these 
two types in various proportions. The plagioclase 
felspars often assume a tabular aspect when 
growth has taken place in the direction of the 
lateral axis. At other times the crystals, owing 
to extension in the direction of the principal 
axis, acquire a long prismatic form. As rock- 
formers they occur either as well-developed crys- 
tals, or as irregular crystalline granules, or some- 
times as a crypto-crystalline matrix or ground- 
mass, through which other rock-forming minerals 
are disseminated. On fresh unweathered faces of 
an igneous rock the crystals frequently appear as 
clear glassy strips or rods, in which may often be 
detected by the eye or by a lens a fine parallel 
striation, formed by the .union of many twins, 
sometimes thirty or more appearing in one and the 
same crystal. This structure is never seen in ortho- 
clase. This repeated twin-lamellation has been 
developed artificially in untwinned plagioclase by 
subjecting the mineral to a high temperature, anti 
the same molecular change has been superinduced 
by pressure. Plagioclase is an essential constituent 
of many igneous rocks, and it is likewise met with 
in many crystalline schists, in which it is the pro- 
duct of hypogene metamorphic action. Albite is 
a common constituent of some crystalline schistose 


rocks and certain _ crystalline limestones. As a 
secondary product it is occasionally met with also 
in igneous rocks. Oligoclase occurs both in the 
older and younger eruptive rocks — in hypogene 
rocks and in . true volcanic rocks. Andesitic is 
met with rarely in crystalline schists, but is a 
common constituent of some eruptive rocks, such 
as andesite. Labradorito is an essential con- 
stituent of such rocks as babbro, gasalt, &e. It 
occurs also in metamorphic rocks, sometimes in 
large crystalline masses. It often shows line 
chatoyant reflections, receives a fine polish, and 
is occasionally employed in jewelry. Anortliite is 
not common as a rock-former. It occurs in some 
basalts and andesites, and sparingly in a few 
crystalline schistose and granitic rocks. 

The felspars which occur in rocks that contain 
much free silica (quartz) are generally orthoclase 
and microcline, but with these are frequently associ- 
ated the highly silicated felspars, albite and oligo- 
clase. The chief habitat of the basic plagioclase 
felspars are basic igneous rocks. 

Common felspar or orthoclase, under the name 
of Pctimsc or Petuntse, is employed by’ the Chinese 
(along with some of the quartz associated with it) 
in the manufacture of porcelain. It is used with 
other materials as a flux, and alone to form an 
enamel or glassy covering, without which the por- 
celain would absorb moisture and grease. Kaolin 
(Chinese) is the name given to the fine clay which 
results from the decomposition of felspar, as in the 
case of the highly weathered granites of Cornwall. 
Adularia is a transparent variety of orthoclase, 
often showing pearly opalescent reflection, and 
sometimes a play of colours. The finest specimens 
of this variety are cut as ornamental stones, and 
known as moonstones (some moonstones, however, 
appear to belong to albite and oligoclase) : another 
kind, found among rolled stones in Ceylon, and 
remarkable for the reflection of a pearly light, has 
occasionally been confounded with Cat’s-eye (q.y.). 
Sunstonc, or avcnturinc felspar, is somewhat similar 
to the variety of quartz called Avcnturinc in 
the play of light which it exhibits— a property 
which seems to be due to disseminated crystals or 
plates of hematite or gothite. Aventurine felspar 
is not always orthoclase, some of it belonging to 
albite and oligoclase. Amazon-stone is a bright 
verdigris-green orthoclase, fine specimens of which 
come from Pike’s Peak, Colorado. Pcristeritc is 
a whitish adularia-like albite. _ Succharitc is a 
granular massive variety of andcsine. 

Fclstone, a rock-term now disused. It com- 
prised a number of rocks composed chiefly of 
felspar, sometimes orthoclase, and sometimes 
plagioclase. These rocks are now referred to 
quartz-porphyry and porpliyrite. 

Felt, a fabric formed without weaving, by 
taking advantage of the natural tendency of the 
fibres of wool and certain kinds of hair to interlace 
with and cling to each other. 

The property of felting or matting which the 
fibres of wool and hair of various animals have 
arises from their structure. "When one of these, 
fibres is examined by the _ microscope, it is found 
to be minutely notched or jagged, the barbs point- 
ing to the tip of the hair. Tliis serrated edge, and 
also a tendency to curl, cause these animal fibies 
to interlock, and so felt or mat when they arc 
intimately mixed and nibbed in a moist state 
upon each other. Some fibres of this kind, how- 
ever, such as human hair and horse-hair, arc too 
nearly smooth or too rigid for_ felting purposes. 
Among the materials most suitable for felting 
are the wool, fur, and hair of. such animals as 
the sheep, goat, ox, hare, rabbit, musquash, and 
beaver. Some of these are used chiefly for felt 
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hats (see Hat). Felted cloth is made principally 
from wool, but less valuable substances are mixed 
with it. 

The making of felted fabrics is a very ancient 
art in some parts of Asia, and to this day the 
thick nitmitds or nammads of Persia and Turkestan 
are remarkable not only for their durability, but for 
their beautiful ornamentation, produced by a felted 
inlay of coloured wools. It is said that thick felts 
made up into boots and gaiters form the only foot- 
covering capable of resisting the cold of a Siberian 
winter. 

The first successful mechanical process for the 
manufacture of felt was invented by Mr J. E. 
Williams, an American, in the decade 1820-30, 
Mr Wells, also an American, being associated with 
him. Williams took out.a patent for the process, 
or for a modification of it, in England in 1840, and 
about this time a large factory was erected by 
some capitalists at Leeds to manufacture felt cloth 
under the patent. The company speedily attained 
great prosperity, but in the lull tide of its success 
the mill was destroyed by fire. Williams, whose 
whole property was m the concern, which was not 
insured, soon afterwards died of grief. 

By the above process, not materially modified, 
felt cloth is still made. The wool is first formed 
into a thin lap or sheet on a carding-engine (see 
Woollen Manufacture). A number of these 
laps are piled upon each other till a sufficient thick- 
ness is obtainecl. At this stage the future piece of 
felt cloth is in a loose, open condition, sometimes 
called a fleece. It is then submitted to pressure 
in a machine with an upper and a lower series of 
rollers, between which it passes. Some of these 
are solid, and some are hollow and contain steam. 
It is by the rubbing action of these rollers, the 
upper series of which oscillate, that the fleece, 
under the influence of steam and moisture, becomes 
converted into a compact cloth. Fabrics so made 
are entirely held together by the interlocking of 
the fibres of wool. 

There are other kinds of machines for making 
felted cloth. In one of these a heavy oscillating 
table is employed instead of rollers, by which 
several fleeces are felted at one time. Another, 
designed by a German engineer, is so constructed 
that the preparatory operations of opening and 
carding the wool, as well as the damping, pressing, 
and rubbing of the lap or fleece, are made con- 
tinuous — i.e. all are clone on one machine. In 
this case, rollers arranged in a vertical frame are 
used for consolidating the fleece into felt. 

Such felt goods as druggets, carpets, and table- 
covers are usually printed with patterns in colours. 
The manufacture of felt for various purposes is 
extensively carried on in England, on the continent 
of Europe, and in the United States. Among the 
kinds made, besides those for furniture and dress 

a isos, are felts for polishing glass and marble, for 
e-cloths, for lining india-rubber fabrics, for 
parts of shoes, gun-wads, and hammers for piano- 
keys. Mixed or coated with asphalt, pitch, or tar, 
a coarse felt is used for covering roofs, vessels, and 
iron buildings. For these same purposes it is also 
combined with Asbestos (q.v.), this mixed kind of 
felt being likewise used for covering steam-boilers 
and pipes. The ‘ blankets ’ used on paper-making 
machines, though not strictly felts, are woven 
fabrics highly felted. 

FcltOIl, Cornelius Conway, president of Har- 
vard College, was born in West Newbury, Massa- 
chusetts, in 1S07, and studied at Harvard, where, 
after filling several minor posts, he became in 1834 
Eliot professor of Greek, and in 1SG0 president. 

. He died 2Gth February 18G2. He published trans- 
lations of modem European works, and editions of 
Greek classics; his chief work, however, was his 
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posthumous Greece, Ancient cmd Modern (2 vols. 
Boston, 1867), mostly made up of lectures delivered 
before the Lowell Institute. 

Felton, John (c. 1595-1628), the assassin of 
the Duke of Buckingham (q.v.). 

Feltre (ancient Fcltria), a town of Northern 
Italy, near the Piave, 19 miles SW. of Belluno by 
rail. Pop. 3715. 

Felucca, a class of small merchant- vessels used 
in the Mediterranean. They have two masts, 
carrying lateen sails, and frequently have a rudder 
at each end, to be applied as occasion demands. 
Formerly feluccas were also employed in war and 
piracy. 

Feme Covevte ( fmminci vivo co-operta ), in the 
law of England, a married woman. See Husband 
and Wife. Feme sole is an unmarried woman. 

Femern, an island (area, 71 sq. m.) in the Prus- 
sian province of Sleswick-Holstein, flat, fertile, 
and well cultivated, but with a harsh climate. 
Agriculture, fishing, and stocking- weaving form the 
principal employments of the inhabitants (9800). 

Fenigericlite. See Vehmgerichte. 

Femoral Artery, the chief artery of the 
thigh. See Arteries. 

Fences, in Agriculture, serve in general the 
threefold purpose of inclosing animals on pasture- 
grounds, of protecting land from straying animals, 
and of affording shelter from cold winds. In 
countries where wood or stones are scarce, and 
more especially where the land has been long 
settled, hedges formed of various kinds of plants 
are common. These, when grown upon good soil, 
and when well kept and managed, give a clothed 
and picturesque appearance to the landscape. 
The hawthorn or white-thom is the favourite 
hedge-plant in Britain. See HEDGES. 

Stone walls, when well constructed, form the 
best fences. The form and mode of building 
varies with the nature and quality of the stones. 
In Aberdeenshire the walls or dykes surround- 
ing the fields are constructed of granite boulders 
that are found strewn over the surface of the 
country. The Silurian of the southern counties 
of Scotland supplies durable but irregularly shaped 
whinstone, which forms a lasting but rough fence. 

In new countries, where wood is abundant, the 
fences are all of this material. The snake-fence, 
named from its zigzag form, is made by merely lay- 
ing trees above each other, in such a manner 
that their ends overlap and cross, and require no 
additional fixing. As wood becomes more valuable, 
it is made into posts and rails. The posts are 
driven into the ground from two to three yards 
apart, and from four to five rails are nailed across, 
according to the purpose it is meant.to serve. The 
stob and rafter fence is made by driving the posts 
in the ground at a distance of from three to four 
inches apart, and binding the whole by a rafter or 
rail nailed across the top. This is one of the 
strongest of wooden fences, but requires more 
material than the other. In America split rails, 
roughly sharpened at either end, and let into wide 
openings cut in the posts, are in common use. 

Iron or wire fencing has come much into use of 
late. "Vast stretches of waste land in Britain, 
as well as pastures in Australia, have been inclosed 
by means of wire -fencing. Strong wires are 
stretched on straining-posts firmly secured in the 
ground 200 yards apart. Intermediate or lighter 

f iosts — standards for support, or hangers in the 
lollows to keep down the wires, as the case may be 
— are put in at from two to three yards’ distance. 
After the wires are fully stretched they are fixed 
to the smaller posts ; when of wood, by means of 
staples, or threaded through, when of iron. Barbed 
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wire is now extensively used in fencing cattle, both 
in Britain and elsew'here. The only danger of 
serious injury from the use of barbed wire is when 
1 an animal runs close to and in the line of the fence ; 

! a horse can thus saw the skin and flesh’ through, and 
lay the shoulder-joint open in a few seconds. The 
•corrimony wire-fence is an elegant and inexpensive 
form, in which the standards are placed _ 1 rood 
apart, and the wires are kept in their position by 
i being tied with cross wires at distances of 3 yards 
; apart. 

In Scotland the landlord is held bound to put the 
fences on the farm in due repair on the entry, of the 
; tenant, independently of any stipulation in the 
I lease ; whilst both in England and Scotland the 
! tenant must maintain the fences and leave them, 
i with the exception of ordinary tear and wear, in 
j the state in which they were given over to him. . A 
tenant who erects a temporary fence (e.g. a wire- 
fence), can, unless he makes a special agreement to 
the contrary, remove the same as a temporary 
fitting, provided the ground on which it stood is 
left in the original natural condition. 

Fcnciblc, a word meaning defensive, and 
applied to regiments raised for local defence, or at 
— and only for — a special crisis. The word is still 
retained in the title of the Boyal Malta Fencible 
Artillery. 

Fencing may be generally described as the 
scientific handling of a sword or bayonet in attack 
or defence, though the term is usually limited to the 
use of the rapier. It is taught in every gymnasium, 
and in the British arnry eveiy officer on joining is 
put through a course of gymnastics of which it 
forms a part. Non-commissioned officers are taught 
at the Aldershot Gymnasium, and then appointed 
instructors in the various garrisons where gym- 
nasiums exist, and to all cavalry regiments, the 
troopers of which are also trained by them. 

Fencing with the rapier or foil is admitted 
to be the best exercise that can be taken. Eveiy 
muscle of the body is brought into play by it, anil 
hand and eye are trained to act in unison. No 
description can pretend to teach it. Even an in- 
structor who is not thoroughly capable does more 
I harm than good in attempting to teach fencing, 
as bad habits are acquired which it is most difii- 
1 cult to unlearn ; and, unless eveiy movement is 
j accurately and properly made, there is no science 
and very little interest in its practice. 

J The foil in practice used as a substitute for 
I the rapier should have a tapering blade about 32 
} inches long, and square in section, with a gutta- 
; percha button on the point, and a weighted pommel 
to the hilt, so as to balance it properly. Masks of 
wire netting are absolutely essential to protect the 
; face, and leather gloves, jackets, and aprons should 
\ also be worn. 

i Except in Spain, where one straight cut at the 
i head is allowed, the only attack with the rapier 
or foil is by thrust and lougc (or lunge) — i.e. 

: straightening the elbow so as to bring the sword 
1 and arm into line, and then striding forward 
about 18 inches with the right foot. The defence 
; is by slight movements of the sword hand, which 
cause the faille (upper half) of the assailant’s 
blade to glide along the forte (lower half) of 
t the defender’s foil, and outside it, so as to pass 
j clear of his body, while his point is always kept 
I towards the front, ready to ripost (longc after 
, parrying) without an instant’s delay. The proper 
positions and movements when on guard, engaged, 
longeing, parrying, advancing, and retreating must 
he most carefully learned from an instructor, and 
assiduously practised, as well ns the various attacks. 
A reproduction (fig. 1) of the diagram given by 
Captain Chapman in his excellent little book, Foil 


Practice, shows the four lines of attack and the 
nine parries usually taught. It will be sufficient 
to mention that a counter pairy describes a circle 



under or over the adversary’s foil before throwing it 
off, and to add the following explanation of terms 
used in fencing. When the nails are uppermost the 
sword hand is said to he in supination, when under, 
in pronation. The thrusts, like the panics are called 
qnarte (or carte), tierce, &c. Tlie Jlanconadc is 
an attack made by the assailant binding his blade 
round the adversary’s and longeing at his hod)' 
under his arm. An attack may be a combination of 
any of the following movements preceding a longe : 
disengage, when swords are crossed, changing from 
one line of attack to another by passing under the 
adversary's sword ; cut over, the same change by 
whipping over his sword ; one, two, a double dis- 
engagement; double, both blades horizontal, and 
circling round parallel to one another; and beat, a 
side-blow of one blade on the other.. If a second 
thrust is made after longeing, and without spring- 
ing up to guard again, it is called a reprise; and, 
if made to take advantage of a wide parr)' not fol- 
lowed by a ripost, a remise. Time thrusts, like cross- 
countere in boxing, parry a thrust by a thrust. 

The system of fencing compiled by Mr Archibald 
Madmen, of the Oxford Gymnasium, is that used 
in the British army, and differs from others in teach- 
ing only four panics — viz. quarte, tierce, secondc, 
and semicircle. All are fonned in the usual manner, 
except the last, which, by raising the hand slightly 
and elevating the blade as high as the face, guards 
both the upper and lower openings on the inner or 
left side, carrying the adversary's blade over the 
right shoulder, and leaving him complete!' - exposed 
to the retnm thrust. In Spain and Italy the left 
hand is used as an auxiliary in parrying, and in 
Italy is aided by a dagger, or a cloak. 

The Broad-sword Exercise differs from fenc- 
ing with the foil, in that the weapon employed is 
intended to cut as well as thrust. For practice a 
stout, straight stick is used, called a ‘ singlc-sticK, 
having a buffalo-hide or basket handle to protect 
the knuckles. . , . 

The position and movements of the. combatant 
are very similar to those for fencing with the toil. 
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There are seven cuts, with seven corresponding 
guards, and three thrusts, as shown on the accom- 
panying diagram, which represents a target placed 
opposite a pupil, with its centre in a line with the 
centre of his breast. 

Cut 7 



The cuts cross the whole circle through the centre 
along the thick lines. Nos. 1, 3, and 5 are inside 
cuts, and may be directed against any part of the 
left side, and inside of the right leg ; 2, 4, and 6 
are outside cuts, attacking the right side, and right 
leg on the outside. No. 7 is a vertical cut, aimed 
at the head. The dotted lines show the several 
guards. The points or thrusts are shown by the 
black dots. The ‘ parry ’ consists in bringing the 
wrist nearly to the right shoulder; whence, as 
centre, a circular sweep of the sword is made from 
left to right. 

Cavalry Sword Exercise differs from the fore- 
going, which is not suitable for horsemen. It has 
four cuts on each side, two at a mounted, and two 
at a dismounted adversary. Each cut has a corre- 
sponding point and guard. 

The Bayonet Exercise taught in the British 
army has been assimilated to Maclaren’s system 
of fencing. The guards are formed in as nearly 
as possible the same manner, except that, of 
course, the rifle is held in both hands, one at the 
grip, and one in front of the back-sight. The latter 
remains almost stationary, while the movements of 
the other form the names. A new and most efl'ec- 
tive thrust, called the throw, has been introduced. 
When making it, the forward hand quits the rifle, 
which is thrown forward to the full extent of the 
■other arm. 

As to the relative values of the sword, rapier, 
and bayonet, the first, requiring for each cut two 
motions, one up and the other down, cannot but 
be much slower in its action than either of the 
other two ; while the last, from its weight, is ex- 
hausting and clumsy. The second, on the other 
hand, has none of these objections, and in skilled 
hands is by far the most deadly weapon. 

See Captain Chapman’s Foil Practice; Maclaren’s 
System of Fencing (1SG4); Captain A. Hutton’s Cold 
Steel (1SS9) ; tire Manuals of Sword and Bayonet Exercise 
published by the War Office ; and Fencing, Boxing, and 
Wrestling in the ‘Badminton’ series, by Grove, Pollock, 
Armstrong, and Provost (1SS9 ). 

Fen Country. See Bedford Level. 

Fcnelon, Francois de Salignac de la 
Motiie, was bom August 6, 1651, in the chflteau 
de Fcnelon, province of Pcrigord, now included in 
the department of the Dordogne, of a family which 
has given many celebrities both to the church and 
to the state in France. His education was con- 
ducted at home up to his twelfth year, when he 


was transferred to Cahors, and afterwards to the 
Plessis College in Paris. In his twentieth year 
he entered the newly-founded seminary of St 
Sulpice, where he received holy orders in 1675. 
Unlike too many ecclesiastics "of his own rank 
at that period, lie gave his whole heart to Ills 
sacred calling, being for some time employed in 
the parochial duties of the parish of St Sulpice ; 
and in the year 1678 he was named director of an 
institution recently founded in Paris for the re- 
ception of female converts to the Roman Catholic 
faith. During his tenure of this office he wrote 
his first work, Dc V Education des Fillcs ; and the 
success with which he discharged his duties towards 
the yonng converts led to his appointment as head 
of a mission, which, on the revocation of the Edict 
of Nantes in 1685, was sent to preach among the 
Protestant population of Saintonge and Poitou. 
In 1689 he was named by Louis XIV. to the 
highly confidential post of preceptor of his grand- 
son, the young Duke of Burgundy. In the dis- 
charge of this delicate trust he sought to impress 
on his pupil’s mind the great principles of truth 
and justice upon which the prince’s responsibilities 
are founded, and to show the hollowness and 
futility of all earthly glory, power, and happiness 
which do not rest upon this foundation. To this 
wise design of the preceptor we are indebted for 
many works still popular in educational use ; for 
the Fables, for the Dialoqucs of the Dead, for the 
History of the Ancient Philosophers, and for the 
germ at least of the Tclcmachns. As an acknow- 
ledgment of these great merits, he was presented 
by the king in 1694 to the .abbey of St Valery, 
and in the following year to the archbishopric of 
Cambrai. 

It is to this period of Fenelon’s life that the 
history of the unhappy controversy about Quietism 
(q.v.)'belongs. Two separate schools of Quietism 
are to be distinguished. In one of these the 
common mystic principle of the absorption of 
the soul in the love and contemplation of God 
led to the conclusion that the soul, in this state 
of absorption, suffered no contamination from the 
material actions of the outer man, and that no acts 
of virtue, not even of prayer, were any longer 
required (see Molinos). The other school, while 
it maintained the theory of passive contemplation 
and love, yet repudiated the dangerous and im- 
moral consequences which were deduced therefrom. 
It was exclusively the latter and less objectionable 
form of Quietism the professors of which for a 
time claimed, although not the patronage, yet at 
least the indulgent consideration of Fenelon. He 
formed in the year 1687 the acquaintance of the 
celebrated Madame Guyon (q.v.). Fully convinced 
of the unfairness of much of the outcry which was 
raised against her, and which made her responsible 
for all the principles of the grosser Quietism of 
Molinos, his generous mind was perhaps attracted 
to her cause by the very injustice of her opponents. 
He advised her to submit her works to the judg- 
ment of Bossuet, who was then in the zenith of 
Ids fame, and with whom Fenelon was in the most 
friendly relations. In the condemnation of the 
hook of Madame Guyon by' this prelate Fcnelon 
acquiesced ; but, as she made a formal submission 
to the church, he refused to join in any condemna- 
tion of herself personally. Nevertheless, when a 
commission was appointed to examine the whole 
affair, he signed their report. It was not thought 
enough to publish a condemnation of her several 
works, but Bossuet prepared a special exposition 
of the true doctrine of the church on these questions. 
To this work Fcnelon refused to give his approval, 
and even composed his own Erjdiration dcs 
Maxinics dcs Saints stir la Vic inlcricurc in explana- 
tion and defence of certain at least of Madame 
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Guyon’s doctrines; lie cheerfully agreeing to the 
stipulation of the Archbishop of Paris that the 
Maxim cs should be kept back from publication until 
the completion of the rival treatise of Bossuet, In- 
struction sitr les fJtats d’Oraison. An unfortunate 
violation of this engagement, committed without the 
knowledge, and in the absence of Fenelon, was the 
last of a long train of causes which led to the pain- 
ful and unedifying rupture between these two great 
prelates. Fenelon’s book was received with much 
clamour, that of Bossuet was universally approved ; 
and in the controversy that ensued all the dis- 
pleasure of the court, which Fenelon had provoked 
by covert strictures in his works of fiction, was 
brought to bear against him. He was ordered to 
submit his book to the judgment of an ecclesiasti- 
cal tribunal, of which Bossuet was a member. He 
refused to accept Bossuet as judge ; and in the end 
he appealed to the judgment of the holy see. 
Bossuet published a succession of pamphlets ; 
several of the bishops who had espoused the side 
of Bossuet issued pastorals in the same sense ; and 
Fenelon defended liimself vigorously against them 
all. 

The last blow against the ancient friendship 
of the great rivals was struck by Bossuet in his 
celebrated Relation sun le QuUtismc. Fdnelon was 
wounded to the heart ; but his most masterly 
defence was written, printed, and published within 
little more than a fortnight from the appearance 
of Bossuet’s Relation. From this point the con- 
troversy assumed a more personal and therefore a 
more acrimonious character ; and it was maintained 
on both sides till the long-delayed decision of the 
pope brought it to a close, March 12, 1699, by a 
unef, in the usual form, condemning the Maximcs 
dcs Saints, and marking with especial censure 
twenty-three propositions extracted from it. The 
conduct of Fenelon under this blow constitutes, in 
the eyes of his fellow-churchmen, one of his highest 
titles to glory. He not only accepted, without hesi- 
tation, the decision of Rome, but he took the very 
earliest occasion to publish from his own pulpit the 
brief of his condemnation. The jealousy with which 
the political principles of Fenelon were already 
regarded was heightened about this time into 
open hostility by the appearance of his TdCmaehc 
(see Telemachus), printed from a copy surrepti- 
tiously obtained by his servant, which the king 
regarded as but a masked satire upon his own court. 
Louis’s anger.knew no hounds. Fenelon was strictly 
restrained within his diocese ; and measures were 
taken to give the condemnation of his book every 
character of publicity. From this date Fenelon 
lived exclusively for his Hock. He founded at 
Cambrai a seminary for his archdiocese, which he 
made his own especial charge. He was assiduous 
in preaching and in the discharge of the other 
dnties of his office; and the fame of his benevo- 
lence, charity, and enlightened liberality is attested 
by the older issued by the Allies in the campaign 
of 1709 to spare the palace and the stores of the 
Archbishop of Cambrai The only later contro- 
versy in which he appears is the revival of the 
Jansenistic dispute, in which Fenelon engaged 
earnestly.. on the side of orthodoxy. He died 
.January 7, 1715, and was buried in his cathedral of 
Cambrai (q.v.). 

The works of Fenelon are very voluminous, and 
embrace every variety of subjects — theology, philo- 
sophy, history,, literature ancient and modern, and 
oratory, especially the eloquence of the pulpit. 
His correspondence is very extensive and most 
interesting. Of his mature discourses two onlv 
have reached us in a finished state. They are (if 
the very highest order of sacred eloquence. His 
work on the temporal power of the medieval popes 
presents that doctrine in its most amiable form ; 


and even his spiritual writings in general are not 
unfrequently read by Christians of all denomina- 
tions. 

See Bausset’s edition of the "Works (22 vols. 1S21-24), 
his Jlistoirc dc Fenelon (ISOS; new ed. 1S02), the Cor- 
respondence ( 1727-29), and Marten’s edition of the "Works 
(3 vols. Paris, 1874) ; German lives by Hunnius (1873) 
and Wunderlich (1873) ; the somewhat one-sided English 
Life, by Mrs H. L. Lear (1876); im&Ftinclona Camlrai, by 
E. de Broglie (18S4). It should he added that Douen, in 
L’ Intolerance de Fenelon (Paris, 1S72), has endeavoured 
to establish by documents that both in his management 
of the institute for the converts and in his measures in 
Poitou, Fenelon frankly' accepted the policy of persecu- 
tion, and was guilty of inexcusable severity and even 
cruelty. See an article in the Quarterly Review for 1835. 

Fcnestella, or Fenestreli.a, a genus of 
Polyzoa, resembling the recent ‘ lace coral,’ very 
common in Paheozoic rocks, from the Lower 
Silurian to the Permian. 

Fenians, a political association of Irish or 
Irisli-Americans for the overthrow of the British 
authority in Ireland, and the establishment of 
a republic. The name is traced to the ancient 
Irish military organisation called Fionna Eirinn, 
which took 'its appellation from the celebrated 
hero of Irish legend, Finn (or Fionn) Mac- 
Cumhaii. This renowned body was designed 
as a national militia, and its origin lias been 
ascribed to Sedna II., who reigned in Ireland 
about 400 B.C. In time of peace it consisted 
of three bodies, each formed on the model of a 
Roman legion, and consisting of 3000 men; but 
in war it was capable of being enlarged to any 
required limit. Candidates for enrolment were 
required to be of an honourable family, to be irre- 
proachable in morals, and to bind themselves to 
observe the laws of justice and morality ; they were 
required to be of a certain height, and strong, supple, 
and vigorous of body. The generally historical 
character of the institution is unquestionable ; and 
it subsisted until the reign of Carbry, son qf.Corniftc 
MacArt, by whom the body of Fionna Eirinn was 
disbanded ; and the members, having in conse- 
quence transferred their allegiance to Mocorb, 
king of Munster, sufiered an almost total exter- 
mination in the battle of Gavra, 284 a.i>. Tins 
formed the theme of many a bardic poem from the 
days of Oisin (known in Gaelic legend as Ossian), 
son of Finn MacCumhail, downwards. 

The modern Fciiion movement adopting the 
name of this ancient military association had its 
first seat in America, where the Irish population 
had largely increased since tiie famine of 1 84(1-1 7- 
Many of the emigrants being driven .from their 
homes by arbitrary ejectment, or from inability to 
pay rent, carried with them a sense of wrong; 
others had been sympathisers if not participators 
in the insurrection of 1S4S; and almost all were 
deeply imbued with general political and social 
discontent. The most openly active seat of the 
organisation was in the western states, especial! \ 
Chicago; but the movement was. directed from 
New York, and possessed ramifications in almo-t 
every city of the Union. It was conducted hj a 
senate, and consisted of ‘ circles,’ each directed b\ 
a centre. The duty of the centres was to enrol 
members, who hound themselves, generally •>.' 
oath, ‘to lie faithful to the Irish Republic ns at 
•present virtually established ;’ to instruct aim 
practise them in military exercises; to raise, luims 
tor the purposes of the association, especially loi tnc 
purchase of arms and munitions of war; and ° 
extend the organisation by every means at their 
disposal. Agents were sent into Ireland, ami i<* 
the chief seats of the Irish population in England ; 
and, opportunelv, the termination of tbeciui "J 
in America set'ftce a large number of men "it 
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military training anil experience. In this, unlike 
almost all similar movements, pains had been taken 
to exclude the Catholic clergy, by whom the Fenian 
confederation had from the first been steadily 
resisted, from all knowledge of its character and 
objects, as well as of the names or number of its 
members in the several localities. 

By degrees the movement acquired solidity, and 
the British government ascertained that Fenianism, 
however corrupt in some of its sources, and however 
wild and extravagant in its aims, was nevertheless 
a reality with wliicli it had become necessary to 
grapple. The Habeas Corpus Act having been 
summarily suspended, all the known leaders in- 
Dublin and in the provincial districts of Ireland 
( most of them Irish- Americans ) were at once placed 
under arrest. The ‘Head Centre,’ James Stephens, 
was one of those arrested. The chief journal of the 
conspiracy, The Irish People, edited by O’Donovan 
Kossa, was suppressed and seized ; additional troops 
were moved into Ireland, and other measures of 
repression were vigorously carried out. Many of 
the prisoners, convicted of treason, were sentenced 
to penal servitude. By these energetic measures 
public tranquillity was maintained in Ireland, but 
the embers of discontent continued to smoulder 
among the poorer peasantry and the working popu- 
lation of the towns ; and a certain prestige was 
given to the fallen cause by Stephens’ escape from 
prison. His return and that of other exiles to 
America renewed the agitation in that country. 
In the early summer of 1866 a raid was attempted 
into Canada, which proved an utter failure ; and it 
was followed in the spring of 1S67 by an utterly 
abortive attempt at insurrection at home, beginning 
with the seizure of the castle and military stores 
at Chester. The attempt was defeated by the 
treachery of one of the conspirators. A partial 
insurrection, however, took place in the county of 
Kerry ; and a few weeks later a more extensive 
movement wat attempted in the counties of Dublin, 
Louth, Tipperary, Limerick, and Cork. But most 
of the parties dispersed or were made prisoners after 
a single night’s campaign. The rest betook them- 
selves to the mountains, and after a few days of 
exposure and hardship were either captured or 
dispersed. The leaders were tried at a special 
commission held in the spring of the year 1867, 
some being convicted, hut none executed ; and tran- 
quillity for a time seemed to be restored in Ireland. 
In September 1S67 an attack was made, in open 
day, on a police- van in Manchester ; the officer in 
charge was killed, and the prisoners, who were 
suspected Fenians, were released. A few weeks 
later a still more daring attempt was made to 
blow down Clerkenwell Prison wall, with the same 
object. 

In 1S71 the United States government frustrated 
another Fenian raid on Canada by the apprehension 
of its leaders and the seizure of its arms. Later 
developments of the Fenian spirit appeared ( 18S3- 
85) in the Skirmishing Fund, raised to promote the 
free use of dynamite for the destruction of English 
public buildings and English commerce, and in the 
extreme party of the Clan-na-Gacl ; and some of 
the 1 invincibles ’ 'who were to ‘ make history ’ by 
removing tyrants, as in the Phcenix Park assassina- 
tion (1S8'2), had been Fenians. Some also of those 
who were leader's in the Hoirre Rule and Land 
League agitations had formerly been members of 
the Irish Republican Brotherhood. 

See the section on the history of Ireland in this work ; 
nml J. Rutherford’s Secret History of tlic Fenian Con- 
spiracy (2 vols. 1877). 

FCUIICC {Cam's ccrdo, famclicus, clmma), little 
African foxes, of elegant habit and active, courage- 
ous disposition. The ears are remarkably large. 
Fenttecs are found apparently throughout Africa, 


and are sometimes hunted. In diet they show an 
interesting though not unique fondness for sweet 
vegetable food, such as dates. Quite distinct is 
the decidedly larger African Fox (Olocyon mega- 
lotis). See Fox. 

Fennel ( Fceniculum ), a genus of umbelliferous 
plants, allied to Dill (q.v.), but distinguished by 
the cylindrical, strongly-ribbed fruit. The flowers 
are yellow. All tire species are aromatic, and have 
much-divided leaves with thread-like segments. 
The best known is the Common Fennel { F. vul- 
gave), a native of the south of Europe and of some 
parts of England. It is a biennial, 3 or 4 feet 
high, and is cultivated in gardens, chiefly for the 
sake of its leaves, which are boiled, and served up 
with mackerel, with salmon, and occasionally with 
other kinds of fish, or are employed to form a 
sauce for them. — Sweet Fennel, Italian Fennel, or 
Cretan Fennel [F. dnlce), is a plant of much 
humbler growth, an annual, much cultivated in 
the south of Enrope, brrt too tender for the climate 
of Britain. The 
young sprouts 
from the root are 
sweeter and less 
aromatic than 
those of Coriimon 
Fennel, and when 
blanched form a 
very agreeable 
salad and potherb. 

The fruit ( seed ) is 
longer and paler 
than that of Com- 
mon Fennel, has 
a more agreeable 
odour and flavour, 
is a favourite aro- 
matic condiment 
of the Italians, 
and is used in 
medicine as a 
carminative and 
aromatic stimu- 
lant. Oil of 
Fennel, an aro- 
matic, stimulant, 
and carminative Fennel (Fceniculum vulgarc ) : 
essential oil, is «, a flower, 

also made from 

it. — Cape Fennel (F. capehse), found in the in- 
terior of the Cape of Good Hope, has a thick, 
aromatic, esculent root. — The Panmuhooree of 
India (F. panmorium) is a species cultivated for 
its sweet, warm, anil aromatic fruit, which is much 
used as a carminative, and in curries. — The Giant 
Fennel of the south of Europe is a plant of a 
different genus (Ferula), and abounds in a fetid 
juice; it is indeed closely allied to asafoctida. It 
forms a favourite food of buffaloes in Apulia, where 
it particularly abounds. The dry, dead stem is 
full of a white pith, which is used in Sicily as 
tinder. 

Fens. See Bedford Level. 

Fenugreek ( Trigonclla ), a genus of Legumin- 
osre, allied to clover anil melilot. The Common 
Fenugreek (T. feenum Gnccum) is a native of the 
south of Europe, and of some parts of Asia ; it is 
much cultivated in India as a fodder-plant, and 
derives its name since classic times ( Fan inn 
Graxmn, ‘ Greek hay,’ of which the English name 
is a corruption ) from its use as fodder in Greece. 
On account of its strong smell it must, however, 
be mixed with other plants. The seeds also have 
a strong, peculiar smell, and an oilv, bitter taste; 
the flour made from them is used for emollient 
poultices, but only in veterinary practice. The 
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seeds of Fenugreek were formerly held in great 
esteem in medicine, and are still largely consumed 
hy women in the East, especially in Egypt. An 
Indian species ( T. incisum ) is used as fodder, and 
the legumes of another ( T. esculent a ) are esteemed 
as food. 

Fenwick, Sir John, was bora about 1645, and, 
after serving in the army, in 1688 entered parlia- 
ment as Tory member for Northumberland. He 
afterwards entered ardently into the conspiracy 
known as the Assassination Plot (see Assassina- 
tion), and in 1696, being committed to the Tower, 
made an artful confession involving several Whig 
leaders in the Jacobite intrigues. _ Since the only 
witness against him had been spirited out of the 
country, the Whig party, furious at these charges, 
secured the passing of a bill of attainder against 
Fenwick, under which he was beheaded, 28th 
January 1697. 

Fcoclosia, or Theodosia. See Kaffa. 

Feoffment ( infeudare ), the oldest and for a 
long period the only method for the conveyance of 
laud known in England. Feoffment consisted in the 
formal conveyance of the land from the feoffor to 
the feoffee, the former stating distinctly the measure 
of the estate conferred, whether it was in Fee 
(q.v.), in tail, or for life. Where no mention of the 
duration of the estate was made, the gift was pre- 
sumed to be for life. This conveyance of the land, 
in order to be complete, required to be accompanied 
by Livery of Seisin, which was of two kinds — viz. 
in deed and in law. In the former case, the parties 
being actually upon the land, the feoffor, by 
delivery of a twig or a turf, testified his conveyance 
of- the land. In livery in law, the parties being in 
sight of the land, the feoffor referring to the land 
gave possession to the feoffee ‘in name of seisin.’ 
This mode of feoffment was ineffectual unless the 
feoffee entered into possession during the life of 
the feoffor. Livery in deed might be effected by 
attorney ; but livery in law only by the parties 
themselves. When the practice of embodying the 
transaction in a deed was introduced it became 
customary, but not essential, to indorse on the 
deed the fact that livery of seisin had been made. 
By the statute of Frauds, passed in 1678, it was 
declared that no estate created by livery of seisin, 
unless accompanied by writing, signed by the 
party or his agent, should be of any effect, except 
as an estate at will. A feoffment is now void un- 
less accompanied by deed. The law formerly gave 
so great an effect to a feoffment that a party could 
in some cases convey a greater estate than he had ; 
the parties wronged by his act being disseised of 
their estates unless they could recover them by 
entry on the land or by action. But a feoffment 
now has no tortious operation. Feoffment was 
the form adopted for conveying the legal estate 
in laud to trustees or ‘feoffees to uses’ (see Uses). 
It must be observed that the practice of feoffment 
above described, and which has existed in Eng- 
land from time immemorial, differed materially 
from the old form of investiture in use in strictly 
feudal times, and from that which still prevails 
in Scotland. In England the transaction was 
simply a conveyance by the actual holder of the 
land, to a new tenant, testified by certain cere : 
monies, but requiring no confirmation bv the lord 
to complete it. In Scotland no transfer of herit- 
age is complete without the formal confirmation 
of the superior ; acceptance by the superior, and 
the performance of the pecuniary sendees attend- 
ant on that acceptance, are still preserved. See 
the articles Infeftment, Sasine, and Feudal 
System. 

Fcr;e Xnturn* (Lat., ‘of a wild nature’) is the 
term given by Roman law to tho'-e animals which 


are wild or not domesticated, including game 
animals— deer, hares, pheasants, &c. See Game- 
laws. 

Fcrdausi. See Firdausi. 

Ferdinand the Catholic, Y. of Castile, II. 
of Aragon and Sicily, and III. of Naples, was born 
at Sos in Aragon, 10th March 1452, the son of John 
II. of Navarre and Aragon. By his father he was 
formally associated in the government of Aragon 
in 1466, and appointed king of Sicily in 14CS ; in 
1469 he married, at Valladolid, Isabella, sister of 
Henry IV. of Castile. On Henry’s death in 1474 
most of the nobles refused to acknowledge the 
legitimacy of his daughter Juana (‘La Beltrn- 
neja’), and proclaimed Isabella and her husband 
Ferdinand joint-sovereigns, who, in 1479, emerged 
victorious from the civil war that ensued. In that 
year also Ferdinand became king of Aragon on 
the death of his father, and the two kingdoms of 
Aragon and Castile were united in the persons of 
Ferdinand and Isabella ; the latter, however, as 
long as she lived, maintained control and authority 
in Castilian affairs. The reign that followed is one 
of the greatest in the history of Spain, which was 
in a few years advanced to the first rank among 
the nations by the military, administrative, and 
diplomatic skill of its sovereigns, and of the dis- 
tinguished body of ministers and generals that 
surrounded them. 

Ferdinand’s political talents found plenty of 
scope in the distracted condition of affairs which 
met him on his accession — the kingdom split 
into factions, feuds raging between the great 
houses, and robbery and outrage rife in every 
quarter of the country. The effectual suppres- 
sion of the banditti' he accomplished by reor- 
ganising the sanUt hermandad, or ‘holy brother- 
hood,’ a kind of militia-police, composed of the 
citizens and the country-people. Moreover, a 
rincipal aim of Ferdinand and Isabella was to 
reak the power of the feudal aristocracy, and 
good use was made of the hermandad in carrying 
out this design. The establishment of the Inquisi- 
tion in 1478-80, although primarily and mainly 
intended to further ‘ religious ’ ends, likewise helped 
to lessen the nobles’ influence ; and Ferdinand also 
strengthened his power by vesting in himself and 
his successors the graml-mastership of the military 
orders of Calatrava, Alcantara, and Santiago. In 
all his schemes he was ablv seconded by his queen 
and by the celebrated Cardinal Ximones. 

The year 1492 was the most brilliant in his reign. 
It opened with the fall of Granada, which marked 
the end of the long struggle with the Moors ; and 
in August Columbus set sail from Palos. Although 
the free exercise of their religion was guaranteed 
to the Moors, an edict for the expulsion of the 
Jews from the conquered kingdom was immediately 
signed ; and, a few yearn after, the privileges 
secured to the Moors weie treacherously with- 
drawn, baptism or exile being offered as alterna- 
tives. By these two barbarous and unwise nets 
the most industrious and civilised inhabitants of 
the Peninsula were driven from it. The discovery 
of America, however, for a time gave Spain almost 
unchallenged supremacy along both shores of the 
Atlantic, and Ferdinand turned his attention to 
European affairs. From France lie recovered by 
treaty the counties of Rousillon and Ceidagnc 
(now the Pvrendes Orientales), which Ins father 
had mortgaged to Louis XI.; in 1495 lie formed 
the Holy League, with the pope, the emperor, aim 
the states of Milan and "\ cnice (Ilenr} - 'll- or 
England was pei-sundcd to enter the league neari\ 
sixteen months later), under which Gon'-alvo no 
Cordova drove the French out of Naples ; and in 
1500-1 the French king was induced to join him in 
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tlie conquest and partition of Naples, only to he 
overreached by the Catholic king, and compelled 
to yield up the kingdom to him entirely three years 
later. 

In 1504 Isabella died, and Ferdinand at once 
had his insane daughter Juana proclaimed queen 
of Castile, and himself regent ; but Juana’s hus- 
band, the Archduke Philip of Austria, threaten- 
ing an appeal to anus, the king threw up the 
regency, and in 1505 married Germaine de Foix, 
a niece of Louis XII. of France. Philip died in 
September 1500, only three months after his land- 
ing in Castile ; whereupon Ferdinand resumed the 
administration, which he retained till his death, 
although his position was greatly changed after 
Isabella’s death, and he was compelled to reverse all 
his former policy — make an alliance with France, 
and buy off French claims on Naples — besides 
being frequently in great straits for money, so that 
he was for some time unable to send the second 
portion of the dowry required to secure the 
marriage of his daughter Catharine with Hemy, 
Prince of Wales. Nevertheless, he took part in 
the famous league of Cambrai formed against 
Venice in 1508, conquered Oran in Africa in 1509, 
and in 1512 seized a favourable opportunity to 
make himself master of the long-coveted kingdom 
of Navarre — thus becoming monarch of Spain from 
the Pyrenees to the Rock of Gibraltar. He died 
at Madrigalejo, 23d January 1516, and was suc- 
ceeded by his grandson, best known in history as 
the Emperor Cliarles V. Ferdinand’s ability, both 
as a general and as a statesman, has been variously 
estimated ; but at least his skill and shrewdness 
as a negotiator were unsurpassed in an age of 
cunning and unscrupulous diplomatists. A charac- 
teristic anecdote relates that, on hearing of a com- 
plaint made by Louis XII. that he had cheated 
him once, he promptly answered : ‘ He lied, the 
drunkard ! I cheated him three times.’ Yet to 
Ferdinand and Isabella Spain owes her unity and 
greatness as a nation, and under them the founda- 
tions were laid of the unrivalled and imperial 
influence which, in the brilliant reign of their 
successor, she exercised over Europe. See Pres- 
cott’s History of the licign of Ferdinand and Isa- 
bella (3 vols. Boston, 1838). 

Ferdinand I., emperor of Germany from 1556 
to 1564, was born at Alcala in Spain in 1503. He 
was the son of Philip I., and brother of Charles V., 
whom he succeeded in the empire in 1556, having 
been previously elected king of the Romans ( 1531 ). 
Already, in 1521, Ferdinand had married Anna, 
daughter of Ladislaus, king of Bohemia and 
Hungary ; and when her brother Louts fell in 1526 
in battle with the Turks, leaving no issue, he 
claimed the crown in right of Ins wife. This 
involved him in a long and bloody' struggle with 
a rival, John Zilpolya, who laid claim to Hungary, 
and wlio, as well as his son Sigismund, was sup- 
ported by Soliman, sultan of the Turks. Ferdinand 
at last gained the upper hand, bought off the Turks 
by a yearly tribute, and finally secured Hungary' 
arid Bohemia to the House of Austria. When he 
was elected emperor the concessions he had made 
to the Protestants caused the pope, Paul IV., to 
refuse to acknowledge him. That pope dying, his 
successor, Pius IV., was more complaisant; but 
the electors resolved that for the future the consent 
of the pope should not be asked ; and this was 
carried out. Ferdinand made several attempts to 
reconcile his Protestant and Catholic subjects, and 
urged, though fruitlessly, the reformation of abuses 
ou tlie Council of Trent. He died in 1564, leaving 
the reputation of a prudent and enlightened ruler, 
and was succeeded by his son Maximilian II. See 
Buclioltz, Gcschichte dcr Hcgicrung Ferdinands I. 
(9 vols. Vienna, 1S31-3S). 


Ferdinand II., emperor of Germany from 1619 
to 1637, was bom at Gratz, 9th' July 1578. He was 
grandson of Ferdinand I., Iris father being Charles, 
Archduke of Carinthia and Styria, the younger 
brother of Maximilian. His mother, hlaria of 
Bavaria, early inspired him with hatred against the 
Protestants, and he was educated by the Jesuits at 
Ingolstadt, along with Maximilian of Bavaria. It 
is said that at Loretto he took a solemn oath before 
the altar of the Mother of God to reinstate Catho- 
licism as the sole religion of his dominions at any' 
cost. As soon as he succeeded to the government 
of his own duchy of Styria, he set about putting- 
down Protestantism by- force. He attempted the 
same in Bohemia and Hungary', of which countries 
he had been elected king during the lifetime of his- 
cousin, the childless emperor Matthias ; but though 
at first unsuccessful, and even in danger of losing 
his dominions, lie ultimately' managed, with the 
aid of the Catholic League and of the Elector John 
George I. of Saxony', to subdue them. Bohemia 
lost all its privileges, and by' merciless hanging, con- 
fiscation of property, and the banishment of innum- 
erable families, was reduced to obedience, while 
by' the introduction of the Jesuits, and rigorous per- 
secution of Protestants, he re-established Catholi- 
cism. His measures were less entirely' successful in 
Hungary'. Meanwhile Ferdinand had been elected 
emperor of Germany’ (1619). The war that had 
already been begun was now transferred to a 
wider area, and took the character of a religious 
war — the famous ‘ Thirty Y ears’ War ’ ( q. v. ). The 
two imperial generals, Tilly' and Wallenstein, 
were opposed by' a confederacy of the Protestant 
states of Lower Saxony, with Christian IV. of 
Denmark at their head ; but the confederates- 
were defeated by Tilly at the battle of Lutter, in 
Brunswick, and forced to conclude peace at Liibeck 
in 1629. Confident in the ascendency which he 
had acquired, Ferdinand in the same year issued 
an edict of restitution for the whole of Germany, 
taking away from the Protestants nearly all the 
rights they had acquired by a century’ of struggles ; 
and the troops of Wallenstein and of the League 
were immediately set to work to cany out this edict 
in several places. But his further success was soon 
arrested by’ the dismissal of Wallenstein, on which 
the diet of the empire at Ratisbon had insisted, 
by the opposition of Richelieu, and by’ the 
arrival upon the troubled scene of the great Pro- 
testant hero, Gustavus Adolphus of Sweden. After 
the murder of "Wallenstein, at which the jealous 
Ferdinand connived to his eternal disgrace, the 
imperial commander, Gallas, by' the victory of 
Nordlingen (1634) detached Saxony from the 
Syvedish alliance ; but the ability of the Swedish 
generals, for whom Austria had none that were a 
match, and the open part that France now took in 
the contest, brought back the balance of victory' so 
far to the Protestant arms, that ere the wretched 
Ferdinand died, February 15, 1637, he had lost all 
hope of ever attaining the object he had pursued 
with such unreasoning and relentless constancy. 
His reign is one of the most disastrous in history ; 
for Germany' owes him nothing but bloodshed, 
misery, and desolation. See Hurter, Gcschichtc 
Ferdinands II. (11 vols. Schaffli. 1850-64). 

Ferdinand III., emperor of Germany from 
1637 to 1657, was the son of Ferdinand II., and was 
bom at Gratz, 11th July 160S. He was not so 
much under Jesuitical and Spanish influences as 
his father. Having accompanied the armies in 
their campaigns after the death of Wallenstein, he 
had witnessed the miseries of war, and was inclined 
for peace; but the conflicting interests of the 
individual belligerents hindered any unity of view, 
and made it necessary to proceed with the struggle. 
Thus yvas this miserable war protracted, ever 
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extending in circuit, and increasing in devastation 
from tlie growing licentiousness of the soldiery. 
At last, in 1643, a congress met at Munster to 
arrange terms of peace, which was concluded in 
1C48, and is known as the Peace of Westphalia. _ At 
the diet of the empire (1653-54), the last presided 
over by an emperor in person, Ferdinand effected 
important alterations in the administration of 
justice. He died 2d April 1657, shortly after con- 
cluding an alliance with Poland against Sweden, 
and was succeeded in the German empire by his 
son Leopold I. 

Ferdinand I., emperor of Austria from 1S35 
to 1848, was bom at Vienna, 19th April 1793, 
and died at Prague, 29th June 1875. See Austria. 

Ferdinand I., king of the Two Sicilies, was the 
third son of Charles III. of Spain, and was bom 
12th January 1751. When his father ascended the 
Spanish throne in 1759 Ferdinand, though a minor, 
succeeded him on the Neapolitan throne, under 
a regency, as Ferdinand IV. _ After his marriage, 
in 1768, with Maria Caroline, daughter of the 
Empress Maria Theresa, he fell completely under 
her influence, and lost all his former popularity. 
The queen and her favourite minister Acton (q.v.) 
ruled the kingdom. Ferdinand joined the coalition 
of England and Austria against France in 1793, and 
in 1798 occupied Rome, but soon fled panic-stricken 
before the French to Sicily on board Nelson’s fleet. 
The French thereupon entered Naples, and set up 
the short-lived Parthenopean Republic, but were 
soon obliged to abandon the city and make room 
for the return of Ferdinand, who contrived to 
establish his power under the shadow of Nelson’s 
ships. At length, however, in 1801 Ferdinand was 
forced to enter into a treaty with the First Consul. 
A subsequent violation of this treaty compelled 
him in 1806 again to take refuge in Sicily, under the 
protection of the English. A French army marched 
into Naples, and took possession of the kingdom, 
which Napoleon bestowed first on his brother 
Joseph, and afterwards on Murat. Ferdinand was 
reinstated by the Congress of Vienna, and entered 
Naples, after Murat’s flight, in June 1815, and in 
the December of next year united his two states 
into one, and assumed the title of king of the Two 
Sicilies. His queen had already died in 1814. He 
had sworn before his recall to grant a constitution, 
and a popular movement in 1820 compelled him 
to renew his pledge, but with the help of an 
Austrian army the year after he shamefully broke 
his word and established a rigorous reign of despot- 
ism. He died January 4, 1825, and was succeeded 
bv his son Francis I., who died in 1830. See J. 
Cordy Jeaffreson, The Queen of Naples and Lord 
Nelson (2 vols. 1S89). 

Ferdinand II., king of the Two Sicilies, grand- 
son of the preceding, son of Francis I. by his 
second wife, Isabella Maria of Spain, was born at 
Palermo, 12th January 1S10. He succeeded his 
father in 1830, and after a brief period of promise 
soon showed himself as corrupt and worthless a 
king as his predecessors. His first wife, a daughter 
of Victor Emmanuel I., dying in 1830, he 
married Maria Theresa, daughter of the Arch- 
duke Charles of Austria, and consequently gave 
himself more and more up to Austrian counsels, 
which saw danger for the whole peninsula in liberal 
measures. Henceforward Naples became the scene 
of incessant conspiracy, insurrection, bloodshed, 
and political prosecutions. Ferdinand yielded to 
the storm of 184S, and granted a constitution to 
both parts of his dominions, but the Sicilians mis- 
trusted, and with reason, the king’s pledges, and 
declared that he and his family had forfeited the 
Sicilian crown. Ferdinand followed the constitu- 
tion so far as to call the promised national parlia- 


ment together, but quickly dismissed it, impatient 
of any interference with his authority. He subdued 
the revolt in Sicily by the inhuman bombardment 
of its chief cities that earned him the epithet of 
‘ Bomba,’ which will live in history to his eternal 
dishonour. He now completely set aside the new 
constitution, while all who had taken any part in 
state reforms were subjected to those cruel perse- 
cutions which the Letters of Mr Gladstone in 1851 
held up to the execration of the world. Bomba 
died 22d May 1859, and was succeeded by his son 
Francis II., the weak and cowardly ‘Bombino,’ 
whose reign of cruelty quickly fell before the victori- 
ous enthusiasm of Garibaldi and the triumphant 
progress of Italian unity. See Nisco, Fcrdinando 
II. (Naples, 1884). 

Ferdinand III., Grand-duke of Tuscany, and 
Archduke of Austria, was born at Florence, 6th 
May 1769. On his father’s succeeding his own 
brother on the imperial throne in 1790, he succeeded 
to the government of Tuscany. Here he inaugur- 
ated many judicial, economical, and legislative 
reforms ; encouraged commerce, founded hospitals, 
and opened up good roads through the state. A 
lover of peaceful progress, he remained strictly 
neutral in the first coalition against France, and 
was the first sovereign in Europe to recognise and 
treat diplomatically with the French Republic in 
1792. Next year the combined menaces of Russia 
and England constrained him to relinquish his 
neutral policy and become a passive member of the 
coalition formed against France, but on the French 
occupation of Piedmont in 1795 he speedily re- 
assumed friendly relations with France. In 1797, 
in order to save his states from annexation to the 
Cisalpine Republic, Ferdinand concluded a treaty 
with Bonaparte on most unfavourable terms, under- 
taking to pay a war-levy to France, and to transfer 
to the Museum of Pans some of the chief master- 
pieces of the Florentine galleries, among them the 
‘Venus de’ Medici.’ The continued intrigues of 
France in his states drove him into an Austrian 
alliance, which furnished Bonaparte with a pretext 
for declaring war simultaneously against Austria 
and Tuscany. In 1 799 Ferdinand retired to Vienna, 
leaving the French troops in occupation of Tuscany, 
and in 1801, at the peace of Luntville, he was 
forced to renounce all claim on Tuscany. The 
peace of Paris, however, reinstated him in Tuscany 
in 1S14, and even restored his art-treasures, lie 
died 17th June 1824, leaving his states to his son 
Leopold II. 

Fcrcntino, a town of Italy, 55 miles by rail 
SE. of Rome. Portions of its ancient walls, arc 
built of limestone in the cyclopean style. Pop. 7079. 

Ferghana, a province since 1870 of Russian 
West Turkestan, formerly the khanate of .Khokaud, 
lies among the western ranges of the Tian-Shan 
mountain complex. Area, 2S,222 sq. m., four-hftlis 
of which are mountainous, the Tchotkal Mountains 
being in the north, and the Ala-tan and the 'I rails- 
Alatau chain in the south. The rest of the pro- 
vince consists of the fertile irrigated plain of the 
Syr Daria (Jaxartes), which traverses l’crghaua 
from north-east to south-west. The inhabitants are 
estimated to number 676,000 (538, S00 settled agri- 
culturists and 137,200 nomad shepherds), and con- 


(the former capital), Marghilau (the pre-ent 
capital), Namangan, and Andijan. 

Ferguson, Adam, a Scottish philosopher and 
historian, wns bom June 20, 1723, at Logicrait,.in 
Perthshire, of which parish his father was iiiuiiriei. 
lie studied at the universities of St Anurous 
and Edinburgh, and was appointed in 17-lu for m» 
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knowledge of Gaelic chaplain to the famous Black 
Watch, in which capacity he was present at the 
battle of Fontenoy, and is said to have charged the 
enemy sword in hand among the foremost. In 
1757 lie succeeded David flume as keeper of the 
Advocates’ Library in Edinburgh, and was next 
appointed professor in the Edinburgh University, 
first of Natural Philosophy ( 1759 ), and subsequently 
(1764) of Moral Philosophy — a subject much more 
to his mind. While holding this office he accom- 
panied the young Earl of Chesterfield (1774) on his 
travels on the Continent, and acted as secretary to 
the commission sent out by Lord North to try to 
arrange the disputes between the North American 
colonies and the mother-country (177S-79). The 
state of his health compelled him in 1785 to resign 
his professorship, in which he was succeeded by 
Dugald Stewart, who had previously been his 
deputy ; but he was appointed to Dugald Stewart’s 
own chair of Mathematics, and allowed to discharge 
its duties through Playfair. He next travelled on 
the Continent, and after his return lived a while at 
Neidpath Castle in Tweeddale, then fanned fourteen 
years at Hallyards in the vicinity. His last years 
lie spent at St Andrews, where he died 22d 
February 1816. Ferguson gave up at fifty the con- 
vivialities of his time, and leaped the benefit in 
the unusual health and mental vigour lie enjoyed 
to the last. Scott and Lord Cockhurn have left 
graphic descriptions of the fine old man that reveal 
a love for his own virtues no less than mere 
admiration for a monument of the past. It was 
in his house that the boy Scott had his one 
memorable glimpse of Burns. Ferguson’s writings 
are his Essay on Civil Society (1766), Institutes of 
Moral Philosophy (1772), History of the Progress 
and Termination of the Homan Republic (1782), 
and Principles of Moral and Political Science 
(1792). His History of the Roman Republic was 
long a standard authority on its subject, was 
translated into both French and German, and was 
recommended by Carlyle in his rectorial address at 
Edinburgh as ‘particularly well worth reading.’ 
See Memoir by John Small (1S64). 

FcrgllSOIl, James, a self-taught Scottish as- 
tronomer, was born near Rothiemay, in Banff- 
shire, 25th April 1710. His father being a poor 
ibay-labourer, he enjoyed only three months of 
instruction at school, and his subsequent acquire- 
ments were the result of his own insatiable thirst 
for knowledge. His natural bent was chiefly 
towards practical mechanics and astronomy ; and 
while keeping sheep, to which he was sent at ten, 
he was constantly busy in malting models of 
spinning-wheels and mills, and at night in mapping 
the stars with a stretched thread and beads strung 
upon it. After working some years at cleaning 
clocks, making sun-dials, and the like, he took to 
drawing patterns for embroidery and copying 
pictures and prints with pen and ink. He then 
supported himself and lus parents by drawing 
portraits, first in Edinburgh, and after their death 
in London ; his leisure time being all the while 
given to making orreries, and to other astronomical 
pursuits. In 174S he began lecturing on astronomy 
and mechanics with great acceptance. In 1761 he 
received from George III. a pension of £50, and he 
was elected F.R.S. two years later. He now gave 
up portraits, and devoted himself to lecturing 
I throughout the country, and to writing on his 
favourite subjects with an assiduity unbroken by 
unhappy domestic circumstances. * He died in 
London, 16th November 1776. Ferguson’s prin- 
cipal works are Astronomy explained upon Sir 
Isaac Newton’s Principles (1756; 13th ed. revised 
by Sir David'- Brewster, 2 vols. 1S11), and Lectures 
on Mechanics, Hydrostatics, Pneumatics, and Optics 
(1760; also edited by Brewster, 1S05). See the 


Life by Dr Ebenezer Henderson, with an Auto- 
biography (1867 ; 2d ed. 1870). 

Ferguson, Patrick, inventor of the breech- 
loading rifle, was born in 1744 at Pitfour, Aber- 
deenshire, and, entering the army in 1759, served 
in Germany and Tobago. In 1776 he patented his 
rifle, firing seven shots a minute, and sighted for 
ranges of from 100 to 500 yards ; and with it be 
armed a corps of loyalists, who helped at the 
battle of Brandywine ( 1777) to defeat the American 
army. He himself had a chance there of pick- 
ing off an officer, but ‘ let him alone, disgusted with' 
the idea of firing at the back of an unoffending 
individual, who was acquitting himself very coolly 
of his duty.’ Next day he learned that the officer 
was Washington. Three years later, on October 
7, 17S0, Major Ferguson fell, defending King’s 
Mountain, South Carolina, with 800 militia against 
1300 Americans. This affair, which was not unlike 
that of Majuba Hill, turned the tide of southern 
warfare. See James Ferguson’s Two Scottish 
Soldiers ( Aberdeen, 18S8 ). 

Ferguson, Robert, the ‘ Plotter,’ was born 
about 1637, near Alford, in Aberdeenshire, and in 
1662 was ousted as a Presbyterian from the Kentish 
vicarage of Godmersliam. As Shaftesbury’s right 
hand, as Monmouth’s ‘evil genius,’ he played for 
ten years a leading part in every treasonable scheme 
against the last two Stuart kings, and twice bad to 
flee the kingdom. But after the Revolution, of 
which in 1706 he published a History, he changed 
sides, and conspired as busily for the losing Jacobite 
cause. He died, wretchedly poor, in 1714. His 
younger brother, James, commanded a brigade at 
Blenheim, and died very suddenly at Bois-le-Duc 
in 1705. See Ferguson the Plotter ( 1887), by James 
Ferguson, and his Two Scottish Soldiers (1888). 

Ferguson, Sir Samuel, poet and Celtic 
scholar, was born at Belfast in 1S10, educated at 
Trinity College, Dublin, and called to the bar in 
183S. He gave himself more to Irish antiquities 
than to law, and in 1S67 was appointed the first 
Deputy-keeper of Records in the Four Courts, in 
which capacity his qualities of organisation and 
arrangement were conspicuous. As president of the 
Royal Irish Academy he gave a powerful impetus 
to the scientific study of early Irish art, and its 
Transactions contain many invaluable papers from 
bis pen. In 1S7S he was knighted, and in 18S6 
the genial, humorous, and kindly doyen of Irish 
antiquities passed away. His fine musical and 
spirited poems, which were steeped in the truest 
patriotism, early began to appear in the magazines, 
and filled the volumes, Lays of the Western Gael 
(1865); Congal, a Poem in Five Boohs (1872); 
Poems (1880); and The Forging of the Anchor 
(1S83). His edition of Lcabhar Hrcac appeared in 
1876; his Ogham Inscriptions in 1SS7. 

Fergusson, James, D.C.L., F.R.S., ‘the 
historian of architecture,’ was born at Ayr in ISOS, 
and after spending some years as an indigo-planter 
in Bengal, explored nearly every corner of India, 
sketching and studying the rock-temples, which 
were illustrated in bis earliest works. His in- 
valuable History of Architecture (4 vols. 1S65-76) 
appeared first as a Handbook in 1S55. He published 
works on fortification, particularly on the defences 
of Portsmouth, and was a member of the Royal 
Commission on the defences of the United Kingdom. 
His other works include The Palaces of Nineveh 
and Pcrscpolis Restored (1S51), Tree and Serpent 
Worship (1S69), and a History of Rude Stone Monu- 
ments (1S72). He died 9th January 1SS6. 

Fergusson, Robert, a Scottish poet, was bom 
at Edinburgh, 5th September 1750, tiie third son 
of an industrious clerk from Aberdeenshire. A 
bursary for boys of bis name enabled him to get 
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a good education at Dundee grammar-school and 
St Andrews University, where he took to writing 
verses, and discovered his disinclination for the 
clerical life to which he had been destined. 
Medicine proving equally distasteful, he found 
employment at Edinburgh in the office of the com- 
missary clerk, contributing the while to Buddimcm’s 
Weekly Magazine poems which quickly gained him 
such local reputation as unhappily proved his rain. 
His society was eagerly sought, and in that con- 
vivial time he was led into excesses which per- 
manently injured his health. At last he fell into 
a religious melancholy, which became complete 
insanity after an injury to the head received in a 
fall down-stairs. He died on the 16th October 
1774, and was buried in the Canongate churchyard, 
where fifteen years later Burns, at his own expense, 
erected a memorial-stone with a poetical inscription 
over his grave. His poems were collected in 1773. 
There are editions by T. Ruddiinan (1779), D. 
Irving (1800), Robert Chambers (1S40), and A. B. 
Grosart (1851). As a poet Fergusson possessed 
vigour, fancy, fluency in versification, and an 
wvgtwod vein of comic. lmmowv,bvvt looked Imagin- 
ation, energy, and passion. Such poems as ‘ The 
King’s Birthday,’ ‘ Braid Claitli,’ and ‘Leith Races ’ 
are remarkably happy in hitting off the ludicrous 
side of local manners'; ‘The Farmer’s Ingle’ has a 
more lasting interest as the prototype of ‘ The Cot- 
tar’s Saturday Night.’ Burns had an admiration 
for his predecessor entirely out of proportion to his 
merits, and his earliest poetry was written under 
the shadow of ‘ his elder brother in the Muses.’ 

Fergusson, Sir. William, surgeon, was bora 
at Prestonpans, Scotland, on 20th March ISOS. 
He studied medicine in the schools of Edinburgh, 
and was subsequently (1S3G) elected a surgeon in 
the infirmary. But in 1840 he left Edinburgh for 
London, having accepted the chair of Surgery in 
King’s College, together with the post of surgeon 
in the hospital attached to the college. In 1866 he 
was made a baronet, in 1867 serjeaut-surgeon to 
the Queen, and in 1S70 he became president of the 
Royal College of Surgeons, London. He died in 
London on 10th February 1877. As a surgeon he 
proved himself a fit rival to Liston and Syme, per- 
forming his operations with great boldness, skill, 
celerity, and coolness. He especially distinguished 
himself in cases of_ stone, cleft palate, diseased leg 
and arm bones, diseased jaw, tumour, and hare- 
lip. See H. Smith, Sir TF. Fergusson, a Bio- 
graphical Sketch (Loud. 1877). 

Fcri.l'. the ancient Roman term for holy days 
during which political and legal transactions were 
suspended, and slaves enjoyed a cessation from 
labour. Ferine were thus dies nefasti, the opposite 
of the dies fasti. Days which were consecrated to 
a particular divinity, on which any public cere- 
mony was celebrated, and the like, were ferke. In 
contradistinction to these, which were ferae puhliccc 
or public holidays, there were ferke privalw, which 
were observed by single families in commemora- 
tion of some particular occurrence of importance 
to them, or their ancestors. Birthdays, days of 
purification after a funeral, and the like, were* also 
observed as family feria?. Bee Fasti. 


the Crusades. — In Bengal the mixed descendants of 
the Portuguese, while diflering only in religion 
from the natives, are especiallv distinguished by 
the title of Firinghis. 

Ferishtali. Mohammad Kasim Hindu Shah 
T iitlSHTA, or I'erishtah, a celebrated Persian 
historian, was born towards the end of the 16th 
century, at Astrabad, on the Caspian Sea. At a 


very early age he went with his father to India, 
where we find him, when twelve yeans old, at 
Alimednagar, in the Deccan. Here lie afterwards 
became captain in the bodyguard of Murtaza Nizam 
Shah ; and when this king was deposed by his own 
son, Ferishtali went to Bijapur(99S A.H., 15SQ A.D.), 
where the reigning monarch received him with great 
honour. His death is supposed to have taken place 
shortly after the year 1612. His 'peat work is the 
Tarikh-i-Firishta, or History of the Mohammedan 
power in India, which he finished in 1018 A.n. ( 1G09 
A.D.). Twenty years were spent in its preparation, 
and the number of books used for ana partly em- 
bodied in it amounts, according to Ferishtali him- 
self, to thirty-five. It consists — besides a preamble 
or introduction on the Progress of Mohammedanism 
in India, and a final treatise on the geography and 
the climate of India— of twelve divisions, treating 
of the kings of Ghizni and Lahore, Delhi, the 
Deccan, Guzerat, Malwa, Candeisli, Bengal and 
Beliar, Multan, Sindh, Cashmere, Malabar, and of 
the saints of India. Written with an impartiality, 
simplicity, and clearness rare in an Eastern work, 
this history has become a standard work on the 
subject, into which it was the first to enter at 
length. Single portions of it were translated by 
Scott and others ; but the whole work,' edited first 
by Colonel Briggs (2 vols. fol. Bombay, 1S31), was 
also translated by him (4 vols. Loud. 1S32). 

Fcrman'agll, a county of Ireland, in the south- 
west of the province of Ulster, 45 miles long by 29 
broad ; area, 714 sq. m., of which 166 arc arable, 
36S pasture, about 100 uncultivable, and 72 water 
(including Upper and Lower Lough Erne). The 
surface is mostly a succession of mountains and 
hills, cnlminatingin Belmore (1312 feet); the rocks 
include limestone, with many cavities and under- 
ground watercourses, millstone grit, and old red 
sandstone. Some coal, iron, and marble occur. 
The principal river is the Erne, which traverses 
the county in the direction of its longest axis. The 
soil in the low grounds' is a deep rich loam, but 
in the limestone and sandstone districts it is cold 
and thin. The climate is mild and moist, though 
healthy. The chief products are oats, barley, 
wheat, potatoes, turnips, and hay ; the chief ex- 
ports, oats, butter, and eggs ; and a little coarse 
linen is manufactured. Fermanagh is divided into 
8 baronies and 23 parishes. It returns 2 members 
to parliament. Pop. ( 1851 ) 1 16,047 ; ( 1SG1 ) 105, 70S ; 
(1871) 92,794; (1881) S4,S79, of whom 47.22S were 
Roman Catholics. Enniskillen is the county town. 
Among the antiquities arc a round tower and St 
Mary's Abbey on an island in Lough Erne, Danish 
ratlis, and ruined castles. 

Fermat, Pierre de, a French mathematician, 
was born at Beaumont de Lomagnc, near Mont- 
aubnn, in 1601, and at an early period, in con- 
junction with his friend Pascal, hit upon a very 
ingenious mode of considering figurnte numbers, 
upon which he subsequently based his doctrine ot 
the calculation of probabilities. Fermat employed 
himself greatly with the properties of numbers, and 
made many acute discoveries in regard to then 
composition and analysis. He also squared the 
parabola in a much simpler way than Archimedes 
at an earlier period had done, and made many 
other discoveries in geometry. His method of find- 
ing the greatest and least ordinates of curved line.- , 
was analogous to the method of the then unknown 
differential calculus. In addition to hi“ scientific 
attainments Fermat possessed an extraordinary , 
knowledge of ancient and modern languages, pc 
died at Toulouse, 12th January IC65._ A collection 
of Fermat's works appeared at Paris in 16/0-,.. 

Fermentation (Lat. farerc, ‘to > boil 1 ), a i 
change brought about in organic liquids by tnc 
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agency of a ferment. Ferments are of two classes, 
soluble and organised. (1) Soluble ferments, or 
zymoses. — This class is of less importance than the 
other. When isolated, the ferments are white, 
amorphous substances, freely soluble in water and 
in glycerine, and usually insoluble in alcohol. They 
are found in grain which lias germinated (malt), in 
saliva, gastric juices, &e., and also usually occur 
along with organised ferments like yeast" The 
commonest soluble ferment is Diastase (<pv.), occur- 
ring in malt. Others of considerable importance 
are ptyalin, found in saliva; pepsin, in gastric 
juice; synaptase, in bitter almonds; myrosin, in 
mustard, &c. These all resemble one another very 
closely in properties, and all have the power to 
cause substances like starch and cane-sugar to com- 
bine with water, forming glucose and analogous 
uncrystallisable sugars, thus : 

Cane-sugar. Water. Dextrose. Levulose. 

C 12 H„ 2 O n + H,0 = C 6 H, 2 0 6 + CsHj.A. 
Diastase converts the starch contained in barley 
first into dextrine, then into glucose or grape-sugar, 
thus : 

Starcli. Water. Glucose. 

C c H I0 O 5 + H-,0 = C 6 H 12 0 6 . 

The same effects can be produced by boiling these 
bodies with dilute acids. Soluble" ferments act 
most rapidly at a temperature of 75° C. (167° F.), 
and are destroyed by boiling. Their action is im- 
peded or entirely stopped by many substances such 
as borax, citric and tartaric acids, and some anti- 
septics ; on the other hand, prussic acid, mercurial 
salts, alcohol, chloroform, ether, and essential oils 
have little effect on soluble ferments. 

(2) Organised Ferments. — The chemical changes 
induced by these always depend on the life-process 
of minute organisms ( see Germ Theory ) which feed 
upon sugar or other substances in solution, and 
excrete the product of the fermentation. Ferment- 
ation nearly always consists of a process of break- 
ing down of complicated organic substances like 
sugar into simpler ones like alcohol and carbonic 
acid. Economically, alcoholic fermentation is of 
far greater importance than any other. It is 
caused by the so-called yeast-plant ( Saccharomyccs 
ccrcvisiw) in solutions containing uncrystallisable 
sugar (glucose). The sugar may be originally in 
various forms. In malt extract for beer it exists 
as glucose or dextrine ; in grape-juice for wine 
manufacture, chiefly as glucose ; in potatoes for 
making potato-spirit or ‘ marc,’ as starch ; or, 
finally, as cane-sugar itself. The latter two, when 
fermented, are first converted by the soluble fer- 
ment which accompanies yeast into glucose, and 
that is then transformed by the yeast itself into 
alcohol, carbonic acid gas, and small quantities of 
glycerine, succinic acid, and other substances. 

Brewers’ yeast contains an enormous number of 
one-celled organisms ( Saccharomyccs ccrcvisiw), on 
which its activity entirely depends. Under the 
microscope these are seen to be colourless, nearly 
transparent, roughly spherical bodies of a diameter 
of about 0 '000.35 inch. When the conditions are 
favourable — i.e. nourishment plentiful, and tem- 
perature about S0° F., the yeast-cells multiply very 
rapidly by budding. When food is deficient they 
may multiply by the formation of spores. Fer- 
mentation of grape-juice to form wine depends on 
organisms of the genus Saccharomvces, of which 
there arc many species not yet very sharply defined. 
The various species are found in different kinds of 
wine must, or even in different positions in the same 
fermenting-vat. 

Putrefaction and rotting are very much akin to 
fermentation, and all depend on the presence and 
growth of minute organisms. 

The following are some of the varieties of fer- 


mentation which possess considerable importance 
or interest : 

Acetous Fermentation. — It has long been known 
that wine under certain circumstances absorbed 
oxygen from the air and turned into vinegar. This 
is now known to be due to the conversion of the 
alcohol into acetic acid by an organism, the Myco- 
clerma accti. The wine is allowed to trickle slowly 
through barrels filled with beecli-shavings, through 
which fresh vinegar has previously been poured in 
order to impregnate the shaVings with the ‘ mother 
of vinegar,’ which contains the Mycodenna. Under 
the microscope the M. accti appears as very minute 
elongated rods (diameter about 0 '00008 inch) united 
into chains. 

Lactic fermentation is the cause of the souring of 
milk. It is caused by a definite rod-like organism 
or bacillus, which reaches the milk from the air. 
The life-conditions of this ferment are almost the 
same as those of the yeast ferment, but there 
are certain substances attacked by the one and 
not by the other, and vice vcrstl. During lactic 
fermentation the sugar of milk is converted into 
lactic acid, which ultimately causes the curdling 
of the milk. 

Butyric Fermentation. — This is one of a large 
number of processes of fermentation usually roughly 
classed as putrefaction, on account of the foul smell 
produced during the action. It is caused by an 
organism ( Fcrmentum butyriewn ) which lias the 
power of breaking down such substances as sugars, 
starches, tartaric and citric acids, and albumenoid 
substances, producing butyric acid and carbonic 
acid. 

Ammoniacal Fermentation is also one of the 
processes which form part of putrefaction. Most 
organic substances containing nitrogen yield 
ammonia as one of the products of putrefaction. 
This process is of great importance in nature, as by 
it nitrogenous animal matter, contained in manure, 
is converted into salts of ammonia, which can be 
absorbed by earth. They are then acted on by the 
nitrifying organism which is found in all fertile 
soils, "and by it slowly oxidised into nitrates, which 
can then be absorbed by the roots of plants. 

Conditions of Fermentation. — As all fermentation, 
except that produced by soluble ferments, is caused 
by living organisms, "the optimum conditions of 
fermentation are ( 1 ) sufficiency of nourishment 
and moisture; (2) temperature about blood-heat 
(98° F.); (3) absence of poisonous substances. 
Deficiency of nourishment or water may kill a fer- 
ment, or may cause it to form spores, which then 
resist drying, and may even exhibit vitality after 
boiling, which is instantly fatal to all active fer- 
ments. A low temperature renders ferments in- 
active, a temperature much above 100° F. is fatal 
to their life. All antiseptic or disinfectant sub- 
stances (see Antiseptics), such as corrosive subli- 
mate, chlorine, fumes of burning sulphur, eucalyp- 
tus-oil, act by impeding or destroying the life of the 
ferments. Many of the products of fermentation 
are themselves antiseptics, as in the case of alcohol, 
so that alcoholic fermentation always arrests itself 
when the spirit has reached a certain strength. 
Some ferments cannot live in presence of air, others 
require it ; while others again are indifferent to 
it. For further information, see Fermentation, by 
Schiitzenberger (Inter. Sc. Series), and the article 
• Fermentation ’ in Thorpe’s Dictionary of Applied 
Chemistry. 

Fermented Liquors are alcoholic beverages 
made by fermentation of saccharine fluids and 
juices ; the principal being the different kinds of 
ale or beer , made by fermentation of an infusion 
of malt — chiefly of barley, but also sometimes of 
other kinds of grain — and vine, made by fermenta- 
tion of grape-juice. Cider is made by fermentation 
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of the juice of apples; perry, of that of pears ; palm- 
wine, by fermentation of -the sap of different kinds 
of palm.- Fermented liquors, commonly called 
wines, are also made from, the juice of various kinds 
of fruit, as currant-wine ffdm that of the red cur- 
rant ; and from the juice of sbme roots, as parsnip- 
wine from that of the parsnip, ’&c. The sap of the 
American Aloe, or Agave (q.V.l, yields the fer- 
mented liquor called Pulque, much used in Mexico. 

' A wine is made from the sap of the birch, and that 
of some other trees' is used for a similar purpose. 
Mead is a fermented liquor made from honey. 
From every fermented liquor a kind of spirit may 
be obtained by distillation. See Beer, WISE, &c. 

Fermo, a town of Italy, is situated on a rocky 
height 4 miles from the Adriatic, and 36 SSE. of 
Ancona. It is well built, is surrounded with ancient 
walls, and has been the seat of an archbishop since 
1389. Formerly Fermo possessed a university. 
Pop. 6692. Its port, Porto San Giorgio (pop. 3114), 
on the Adriatic, has some trade in corn, silk, and 
wool. In the immediate vicinity of Fermo are the 
ruins of the ancient Ftrminn. 

Fcrmoy, a cfean, we if- unfit town fn County 
Cork, Ireland, on the Blackwater, 19 miles NE. of 
Cork city. Its origin dates from the 12th century, 
when it was the seat of a Cistercian abbey; but the 
present town was the creation of a Scotch mer- 
chant toward the close of the ISth century. It con- 
tains a Catholic cathedral, St Column's College, and 
barracks for 3000 men. The river is crossed by 
a noble stone bridge, erected in 1S66. The town 
has a trade in flour and agricultural produce. 
Pop. (1861) S703; (1S81) 6454. 

Fern. See Ferns. 

Fern, Male, A$pidiiim(Ncphi-odium)frfix-mas, 
a name given by old herbalists in contrast to the 
Lady Fern, Asplcnium { Lastm-a ) fdix-feemina, 
which, from the aspect of their foliage and common 
association in woods, they imagined to represent 
the two sexes. The large subterranean rhizome 
contains a volatile oil, to which the long-established 
medicinal value as a vermifuge (particularly in 
tapeworm) is due. 

Fern, Sweet { Comptonia asplcnifolia), an ill- 
named shrub of the sweet gale order (Myricacere) 
(see Candleberry), a native of the mountain- 
woods of North America, forming a small bush with 
linear, pinnatifid, fern-like leaves. Its leaves have 
a powerful aromatic fragrance when rubbed. It is 
tonic and astringent, and is used as a domestic 
remedy for diarrhoea. 

Fcrnamlina, a port of entry and capital of 
Nassau comity, Florida, on an island 28 miles 
NNE. of Jacksonville, forms a terminus of the 
railway connecting the Atlantic with the Gulf of 
Mexico, and has a considerable transit trade with 
the West Indies, Charleston, and Savannah, its 
shipments of lumber exceeding 100,000,000 feet in 
a year. It is the seat of the episcopal bishop of 
Florida, and a popular bathing resort. Pop. 2562. 

Fernando Noronha, an island of Brazil, in 
the Atlantic Ocean, in 3’ 50' S. lat. and 32’ 23' W. 
long. About 54 miles long by 1| wide, and of 
volcanic formation, its general elevation is GOO to 
700 feet. It is well cultivated by the Brazilian 
convicts, some 2000 in number, who inhabit it. 
Off its north-east point lie several smaller islands. 

Fernando Po, an island on the west coast of 
Africa, in the Bight of Biafra, with an area of G71 
sq. nt., forms geologically a continuation of the 
Cameroon Mountains of the mainland. The island, 
oblong in shape, with steep, rocky coasts, and dis- 
posed in a NNE. direction, is bisected by 2’ 39' N. 
lat. Its northern half is almost entirely occupied 
by the volcanic peak (9300 feet) known to the 


English as Mount Clarence, to the Spaniards as 
Pico Santa Isabel; and its southern half contains 
a short range lying E. and W. The island is covered 
with luxuriant vegetation. The average annual 
temperature at Santa Isabel, t lie capital (pop. 1500), 
is 78° F. The island is inhabited by the Bnbis, a 
Bantu tribe, who number 20,000 to 25,000 in all, 
and by some negroes. Marie and yams, cacao, 
coffee, palm-oil, and palm-wine are the principal 
products. Discovered by the Portuguese Fernilo 
do Pao in 1472, the island has belonged successively 
to Spain (1777-1S27), England, and Spain (since 
1841 ). See Bulletin Par. Gcog. Soc. ( 18SG ). 

Ferncy, a village of 1131 inhabitants, in the 
French department of Ain, 44 miles NW. of 
Geneva, and 2 miles W. of the lake. It is cele- 
brated as the place where Voltaire (1694-1778) 
resided during the last years of his life. He pur- 
chased the estate in 1758, and from that time was 
known variously as the seigneur, the philosopher, 
and the v patriarch of Ferney. During these years 
Voltaire dieted as a dictator of letters throughout 
French-speaking Europe, and his chateau was a 
kind of piignmnge resort for nil sorts find conditions 
of literary and political celebrities. 

Ferns ( Filiccs ), s as the most abundant and 
beautiful, most varied and typical class of higher 
{ i. e. Vascular) Crypto- 
gams, are of special 
interest alike to the 
botanist, the horticul- 
turist, and the lover 
of nature. While Lin- 
n reus included under 
his Filices all the 
Vascular Crypto- 
gams, since Jussieu 
the eqnisetums, rltizo- 
carps, club-mosses, 
ana selaginellas have 
been separated off as 
distinct classes (see 
Horsetail, Rhizo- 
c.utrs, Lycopodium, 

Selaginella, Iso- 
etes), as have more 
recently also the 
Ophioglossere (see MOONWORT) 

Since what we familiarly call the fef 



Fig. 1. 

Germination of ProthaUium : 
A, spore; B, germinating spore; 
C, under surfac\of protliallium, 
showing archegoi)(n, a; autlic- 
ridin, t>; rhizoids, i 


plant is 



Fig. 2. 

A— I), archegonia ; A— C, longitudinal sections; D, transverse 
section of neck; ]>, protliallium; n, neck of nrchegnnimn; c, 
neck canal cells ; r, venter of arclu gonlum ; c', ventral canal 
cell ; o, oospliero. K— G. antlicridia In transverse section ; j>, 
protlnllinni ; a, antlicndinm : s, spermatocytes. II, apenna- 
toroids, s’, escaping from their vt-dcle, v, which contain 
March grain. 

only the spore-bearing member of an alternation 
of "generations, it is convenient for the comprc- 
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hension of the life-liistory of the group, and still 
more for comparison with that of the other above- 
named Vascular Cryptogams, and of these with 
Gymnosperms (q.v.) and Phanerogams (q.v.), to 
begin with the familiar fern-spore, and trace its 
history round to the spore again, although neces- 
sarily only in the briefest outline. In fig. 1, A, this 
double-walled and characteristically formed and 
marked spore is represented ; in B it is germinat- 
ing into a short filament which soon broadens into 




Fig. 3. 

A, fertilised ooaphere, showing first a, 
and secondly v, jii vision- walls, map- 
ping out the inclination of growth 
of the stem, s ; foot, /; root, r ; and 
first leaf, l. B, embryo at later stage. 
C, vertical leaf-stalk through prothal- 
lium, p; a young fern,/; i, first leaf; 
s , stem ; r, root. I), prothallium 
with young fern attached to it. 


a thin, fiat, bilobed cellular y-.pl A wV '7 
expansion, the prothallus, C. 

This develops unicellular root- MiIkL, 

hairs from the under surface, 
and grows to a size, varying on the average from 
§th to gth of an inch in diameter, resembling 
most nearly a small thallus of Liverwort (q.v.). 
It leads a perfectly independent existence, usually 
for several months, hut sooner or later develops 

organs of sex, of which both are most com- 

monly present upon the same prothallus. Near 

the apex of 

J rg? * the prothal- 

nfiip lus we find 

/,/p? the female 

AVpP organs or 

wg? D archegonia, 

TfcSf each arche- 

i A gonium he- 

fl 1 ’ n o a flask- 

r / d of aP cenf 0l o P f 

Wl'y which ’the 
I deepest cen- 
I ' i«l * 1 b tral ce ^ en ' 
V larges great- 

Iv to become 

linh ULtlt,,/ , the ovum, 

7 Vi 1/ wl,ich fills 

fNV ,t * ie p>0 j]f 

I " \ E '"'bile those 

* ’ above it 

_. . undergo 

Fig. 4. mucilagin- 

A, section along Rhizome of Aspidimn, show- oug (jeoener- 


t,,? 18 ' 4- /, mucilagin- 

A, section along Rhizome of Aspidimn, show- „„„ dpopnpr 
ing vascular bundles, v ; stages of leaf u ^. u 0 - 

development from apical buds to dead leaf &t»lOll and 
stalk, a~g; scale hairs, s; and roots, r. disappear, so 
B, transverse section of fern-rhizome, show- leavin" the 
ing outside the smaller bnndles, v passing _ 

out to the leaves and main bundles, v. Tlie tj ec , U1 U1U 
anastomosing of these, forming the netted flask as an 
cylinder, is shown fn elevation in C. D, tip open way of 
of developing leaf of Ceratopteris ; s, apical n i npC c tn flip 
cell ; b, lateral lobe of leaf. E, longitudinal access 10 uie 
section of root-tip of Pteris ; s, apical cell, ovum irom 
developing root-cap below. the exterior 

(fig. 2, A-D). 

The male organs ( anthcridia ) arise as epidermic 
papillai among the root-liairs, and segment into 
spheroidal groups of cells inclosing a large central 


cell, which soon segments into a group of smaller 
cells (see fig. 2, E-G). These undergo rejuvenes- 
cence, and escape in the ciliated state as free-swim- 
ming antherozoids, which ( the prothallus gl owing in 
damp situations) find their way towards the arche- 
gonia. One anthevozoid suffices to fertilise an 
archegonium, and, however many archegonia may 


iMLIm A 






f d b 





Fig. 5. 

A, Under-side of a leaflet of Aspidimn filix-mas, with sori, i. B, 
transverse section, with a sorus consisting of the sporangia 
in different stages of development, ct—f, and the indnsium, i. 

C, sporangium, with annular lip-ceils, Ic, and parapliysis, p. 

D, development of spores from mother-cell, o. 

be fertilised, the smallprotliallus is only able to bear 
a single fern-plant. The fertilised ovum segments 
into four portions ( fig. 3, A-B ) of which two segment 
to form the so-called foot, by which the young fern 
remains for a time attached to and supported by 
the parent prothallus (fig. 3, C); another goes on 
dividing to form the first root, while the remaining 
one gives rise to the stem and leaf. As the fern 
grows up it soon exhausts the prothallus, which 
dies off and disappears, and the fern gradually 
assumes the familiar vegetative development char- 
acteristic of the group. 

The fern-stem glows forward by an apical cell 
(fig. 4, D ) ; the root-tip, too, has its apical cell, which 
also develops a root-cap (fig. 4, E). In the mass of 
embryonic tissue produced by the segmentation of 
the apical cell we 

soon distinguish r. thfw 

(«) an external S'/ 


soon distinguish i. tUiVj, 

(«) an external SV 

dcmiatogen layer VW xMlvSiS’ 

which gives rise hMf J sSsSfl , 

to the epidermis 1 A B 

and its out- .y? ,& ’-JpSS, 

growths, (6) in- 

temal strands of i 

tissue of which \ Sy 

m any cells under- ig'TG-' 

go characteristic rVujj 

modificationsand 

give rise to the 

future fihro-vas- /^ruvfe 

cular bundles, the CfY*? 1 

whole lying im- w 

bedded in (c) the t 

less modified ' , z L 

ground tissue, Fig. G. 

which for the A > Tassolled variety of Male Fern (A. 

Jilii-vms, var. Cristata). B, Fertile 
most part le- frond of Royal Fern (Osmunda rcgalis). 

mains parenchy- 
matous, but may in part become lengthened and 
hardened (as sclerenchymatous and prosenchy- 
matous tissue), mainly for the purpose of in- 
creased mechanical strength. The fibro-vascular 
bundles form a meshwork anastomosing where 
bundles are given off into the leaves ; they are 
closed and definite — i.e. contain no cambium and are 
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consequently incapable of continueil growth, save 
by addition in length at the growing-point. Their 
structure is concentric, the hast surrounding the 
wood. The axis forms most commonly a short 
root-stock; this, however, in some genera grows 
erect to a considerable height/giving us the char- 
acteristic and beautiful somewhat palm-like type 
of vegetation of the tree-ferns (see Tree-fern). 
The leaves are developed in a close spiral succession 
just behind the growing-point, and are of slow 
growth, usually requiring two years to develop. 
Even in the expanded leaf growth may continue 
for a long time, the indefinite growth of the twin- 
ing leaf of Lygodium being only the extreme case 
of this. Their characteristic circinate vernation — 
i.e. inrolled spiral or erozier-like folding in the bud 
— is very characteristic, and, as this must arise by 
a greater growth of the dorsal than the ventral 
surface, so the expansion of the leaf can be readily 
observed to be due to the temporary reversal of the 
disproportion, equilibrium being only reached with 
maturity. The leaf is sometimes entire, but is 
more frequently pinnate, bipinnate, or decompound : 
this arises, however, in a totally different way from 
the pinnation of the leaves of phanerogams (see 
Leaf), being due to a dichotomy with unequal 
development of either fork alternately. The leaf- 
stalk or rachis is thus a false axis. The mode of 
origin is well revealed by reference to those tasselled 
varieties (fig. 0, A) which so frequently appear in 
widely distinct species in cultivation, exuberantly 
vegetative conditions admitting of the almost equal 
development of many successive secondary axes. 

The process of asexual reproduction is in most 
ferns carried on by all the leaves indifferently 
(whence the attempt formerly so prevalent, but 
botanically unnecessary, to distinguish them from 
ordinary leaves as fronds). In many cases, how- 
ever, this becomes restricted to particular portions 
of the leaf, apical in the common royal fern 
( Osmunda regalia, fig. G, 13), or median as in 0. inter- 
rupta, or even to special fronds, as in the common 
hard fern {Blcchnum spicant) or the paisley fern 
( Allosonis crispus). In such cases the vegetative 
development of the spore-bearing fronds is of course 
greatly checked, and we have a distinct foreshadow- 
ing of the stamens and carpels of the phanerogams 
(although the spores have not as yet themselves 
acquired any character of distinct sex, much less 
the sporangia and the leaves which bear them). 
The fern may also exceptionally bud directly from 
the prothallus without archegonia {ajwganuj), or 
the prothallus from the frond without spores 
(aposporg). Many ferns (particularly asplcniums) 
also multiply directly' by budding upon the fronds. 

At fig. 5, A, we have a fertile pinna of the common 
inale fern (a name which of course refers merely 
to an old misinterpretation of the contrast of its 
rough foliage with that of the lady fern ), showing 
the patches of spore-cases, or sori. The same 
figure (13) gives a section of asorus, with developing 
sporangia under its epidermic cover or indust inn. 
1 licse are simply multicellular epidermic hairs, IS, C, 
of which the central cell of the head segments and 
re-segments into spores (D). The spore-case is 
ruptured when ripe in various ways at once of 
practical interest and of high systematic import- 
ance, and the spores arc thus diffused in great 
numbers to take their scanty individual chance of 
germinating as new protlmllia. 

Systematists vary somewhat as to the orders 
into which to divide this very large class, which 
includes about 70 genera and about 3000 living 
species, besides a great number of extinct forms. 
A convenient enumeration of these, however, may- 
be taken as follows : 

A. Sporangia thick-walled and without ring, 
arising in the leaf-tissue, and not as epidermal 


haire (trichomes). I. Marattiacere — 1 genera, 
with about 30 species in tropical America, Asia, 
and Oceania : Marattia, 10; * Angiopteris, 7. 

B. Sporangia epidermal, with ring. ( a ) Ring 
indistinct. II. Osmundacere — 2 genera, 11 species, 
scattered through all regions : Osmunda, 7 (see 
Royal Fern); Todea, 4. (6) Ring well devel- 
oped ; 6 orders, distinguished by- details of spor- 
angial structure — viz. III. Schiza'acetc — 4 genera, 
tropical : Schizaea, 14 ; Antimia, 30 ; Lygodium, 
30; Mohria, 2. IV. Gleicheniaceaj— 3' genera, 
tropical, 40 species : Gleiclienia, 8 ; Mertensia, 30. 
V. Hymenophyllacea; (see Filmy Ferns)— 3 
genera, 200 species, chiefly- tropical : Hynieno- 
phyllum, 80 ; Tricliomanes, 90. VI. Cyatlieacea-, 
chiefly Tree-ferns (q.v.)— G geneva, with about 170 
species, chiefly of southern tropical and warm 
temperate zones : Alsophila, GO ; Hemitelia, 30 ; 
Cyathea, 40; Cibotium, 6; Dicksonia, 20. ATI. 
Parkeriacere— 2 genera, with only- 2 species, 
Ccratopteris thalictroidcs, eaten as a vegetable 
in tropical Asia, and Parkcria ptcndioidcs, found 
swimming in tropical American waters. VIII. 
Polypodiaeeax AA liile the preceding families con- 
tain only the genera above named, or at most 
one or two others, the Poly-podiacere constitute the 
great majority- (nine-tenths) of the whole group, 
and are widely- distributed through all regions of 
the globe, although chiefly- in warm climates. Of 
tlieir families and leading genera a brief summary 
is therefore convenient. 

(1) Sorus not covered by- indusium. (a) Acros- 
tichacese, with sporangia uniformly scattered upon 
the back of the frond or part of it — 3 genera, 200 
species, mostly tropical American, East Indian, 
and Australasian : Acrostichum, 170 ; Piety- 
cerium, 5, of which some species are cultivated, 
the stag’s-horn ferns familiar in greenhouses. (4) 
Polypodiaceie, or Polypodies (S00 species), with 
sori variously arranged, (i. ) Sori in streaks follow- 
ing the veins : Gymnogramme, 74, of which G. 
clirysophylla and G. tartarca, both A Vest Indian, 
are cultivated as the Golden Fern and Silver 
Fern, names which well describe the characteristic 
beauty of the mealy- wax which is so copiously- 
secreted by glandular epidermic cells as to cover 
the lower surface. Sori in round or elliptical 
patches : Polypodium, 150, mostly tropical (sec 
Polypody); Pliegopteris, 70 (Beech Fern). Son 
linear : Ceterach, of which the common Scaly 
Fern, C. officinarum, was long in repute as an 
astringent medicine, (ii.) Son along the edge of 
the frond : may be continuous and uncovered 
(Notochlrena), or covered by- a false indusium 
produced by- the infolded edge of the frond, which 
is continuous in Pteris, 120 (see Bracken), dis- 
continuous in Allosorus, 34 (Parsley Fern), while 
in Adiantum, 108 (see Maidenhair Fern), the 
patches of sori are developed upon an inturned edge. 

(2) Sonis covered by- indusium. ( c) .Asplem- 

ace;o, or Spleenworts (400 species), mostly tropical, 
with long or linear sori, with indusium arising 
laterally- from above a vein : Blechnum, 50 (the 
Hard Fern); Asplenium, 300 ( the Spleenworts); 
Scolopendrium, 8 (see Uart’s-toncue). JJipla- 
zium esetdentum furnishes an edible rhizome in the 
East Indie 0 , (d) Aspidiacete, or Shield Ferns (250 
species), with dorsal sori of rounded shape, with 
shield-shaped or kidney-shaped indusia : Asjiidium 
(Nephrodium), a large* genus (220 species), includ- 
ing the Male Fern (see Fern, Male) and many 
other well-known forms. Minor genera arcCystop- 
tens, 9 (the Bladder Fern) ; AVoodsin, 11 ; Strut m- 
opteris, 3. (c) Davnliiacea*, with sporangia on a 

tooth, or in a furrow of the leaf edge— 4 genera, 
with 200 species, almost all tropical : Davallia, 1 1— 

* Tlie numbers following generic names indicate the n)'pl«vl* 
mate number of Known siwcJei. 
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Fossil Forms. — We have a few fossil ferns even 
from tlie Silurian strata (Eopteiis), while the Car- 
boniferous rocks have yielded about 200 species, 
of which some were tree-like ( Protopteris, Caul- 
opteris, Pecopteris, perhaps also Neuropteris), while 
others (Sphenopteris, Hymenophyllites, &c.) appear 
to have formed great part of the undergrowth of 
the Carboniferous forest. Their remains also appear 
through .the Secondary and Tertiary formations, 
approximating more nearly to those of our own 
day, and in the Tertiaiy indeed sometimes refer- 
able to existing genera (Alsophila, Lygodium, 
Osmunda). See Paleontology (Vegetable). 
From the imperfect preservation of the sori and 
sporangia, the precise systematic position of fossil 
ferns can rarely with much certainty he determined. 

Uses of Ferns. — Like other perennial stems and 
root-stocks, those of ferns contain a store of starch, 
and this becomes in many species of economic 
importance to communities which have not reached 
the agricultural stage. Foremost among these is 
rhizome of Ptcris esculcnta, the Tara (q.v.) of the 
Maoris, to which may he added Aspidium edulc 
of Nepal, while the Cyatliea meduUaris in New 
Zealand, Angioptcris erccta in the South Seas, and 
other tree-ferns yield a kind of sago. Survivals of 
this use of ferns, or reversion to it in time of 
famine, also occur among more advanced peoples 
(see Bracken), and developing fern fronds are occa- 
sionally still eaten as a kind of salad in northern 
countries. Before the epoch of chemical manu- 
factures the common ferns were a convenient 
source of potash, and their fronds are still often 
gathered as bedding for cattle. Their astringency 
gave them also a place in medicine, but the syrup 
known as Capillairc (see Maidenhair) and the 
occasional use of male fern as a vermifuge alone 
survive in modem pharmacy; The characteristic 
beauty of their foliage has, however, given them in 
recent times a place in horticulture so important, 
especially in England, as to be sometimes compared 
to the historic Tulipomania (see Tulip) itself. 
The hardy ferns succeed well on shady rockwork, 
and the exotics under glass ; their propagation, 
either by division of the root-stock (Davallia, &c.) 
or by sowing tolerably fresh ripe spores in saucers, 
kept moist and shaded under a glass (Pteris, 
Adiantum, &c.), is also easy. Many can be grown 
under a large bell-glass m rooms, or better in 
Wardian cases. 

Various superstitions attach to ferns — the root 
of some kinds, for example, was in some places 
credited with the power of opening locks. By 
1 watching the fern ' in solitude during the night 
of St John’s Eve (24th June) one might hope 
to meet fairy benefactors, and receive a puree of 
gold ; but the most widespread superstition is that 
fern seed, properly gathered, renders the bearer in- 
visible. On the same eve of St John the fern puts 
forth at dusk a small blue flower, which soon dis- 
appears ; and the wonderful seed, quickly ripening, 
falls at midnight, and should be caught in a white 
napkin. Fern seed is in some places a ‘ wish-seed,’- 
enabling the hearer to attain his utmost wishes. 

For guidance to the abundant literature on ferns, see 
Goebel’s, Van Tieghem’s, or other text-book of botany ; 
the several works on ferns by Sir AV. J. Hooker ( British 
Ferns, Garden Ferns, Filiccs Exotica;, Species Filicum ); 
Heath’s works ( The Fern World, Fern Paradise, Fern 
Portfolio); also, for systematic studies, Smith’s Historia 
Filicum; or general, for beginners, Moore's British Ferns. 
A convenient source of information as to particular genera 
and species and their culture is Nicholson’s Dictionary of 
Gardening. 

Fcr Oliffiste is a mineralogical term applied to 
a variety of anhydrous red oxide of iron, Fe.0 3 , 
otherwise called Specular Iron Ore. See IRON. 

Fcrozabad, &c. See Firozabad, See. 


Fcrramli'na, a town of Italy, on a height 
above the Basento valley, 43 miles ESE. of Potenza 
by rail. Pop. 7325. 

Ferrar, Nicholas, born in 1592, at fourteen 
entered Clare Hall, Cambridge, of which in 1610 
he was elected fellow. He studied medicine, and 
travelled five years on the Continent (1613-18), 
then engaged in the business of his father, a 
London merchant, and in 1624 was returned to 
arliament. But in 1625 he retired to Little elid- 
ing in Huntingdonshire, and founded there the 
religions community familiar to every reader of 
Mr Shorthouse’s John Inglesant; next year Laud 
ordained him deacon. With his brother and 
brother-in-law and their families the community 
numbered some thirty persons, who with constant 
services and perpetual prayer combined the occu- 
pation of fine bookbinding. Nicholas himself died 
on 4th December 1637, worn out by asceticism ; 
but the ‘Arminian Nunnery,’ which received two 
visits from Charles I. (in 1633 and 1642), was not 
broken up by the Puritans till ten years after his 
death. See the two lives of Ferrar, one by his 
brother John, edited by Mayor (Camb. 1855). 

Ferrara, a city of Italy, capital of the province 
of the same name, is situated in the marshy delta 
of the Po, 30 miles from the Adriatic, and 29 NE. 
of Bologna by rail. First made a walled city in 
604, it still is fortified with walls, bastions, 
ditches, and a citadel. The old castle or ducal 
palace of the Estes, built in the Gothic style in 
the 14th and 15th centuries, with corner towers, 
moats, and heavy machicolations, is the most con- 
spicuous secular building in Ferrara. After the 
extinction of the Este family it was until 1860 
the residence of the papal legates. The most 
notable churches are the cathedral and those of San 
Francesco, San Benedetto, and Santa Maria in 
Vado, which contain paintings by native artists 
(Garofalo, Dosso Dossi, &c.) and others (Guercino, 
Seb. Filippi). The university, founded in 1264, re- 
organised in 1402, closed in 1794, and reopened in 
1S24, has three faculties (medicine, jurisprudence, 
mathematics), nineteen professors, and less than 
forty students. Its excellent library (100,000 vols., 
rare incunabula, and 1000 MSS.) contains original 
works of Tasso, Ariosto, and Guarini. Ferrara is 
specially remarkable for its art associations. Under 
the patronage of the Dukes of Este it produced a 
good school of painters ; in literature it is closely 
associated with Tasso, Ariosto, and Guarini, who, 
as well as Savonarola, was born at Ferrara. At the 
period of its greatest prosperity Ferrara had about 
100,000 inhabitants; now, however, it presents a 
decayed appearance, and in 1S81 had only 30,695 
inhabitants. After passing through various vicissi- 
tudes Ferrara became subject to the house of Este 
about the close of the 12th century, and remained 
in their hands until the extinction of the family in 
1598, when it passed to Pope Clement VIII. In 
1S60 Ferrara was incorporated in the kingdom of 
Italy. 

Ferrara, Andrea, a broadsword-maker of the 
16th century, respecting whose personal history 
nothing is certainly known beyond the fact that he 
was established at Belluno in North Italy in 15S5, 
where, along with his brother, he enjoyed great 
repute as an armourer. According to a tradition 
long current in Scotland, he was a Spaniard by 
birth ; but the probability that he was an Italian 
and a native of the city of Ferrara is quite as 
strong. It is claimed for him that he tempered 
sword-blades by the same method as that employed 
by the smiths of Damascus. See Cornhill Maga- 
zine, vol. xii. (1S65). 

Ferrari, Gaudenzio, Italian painter, was bom 
at Valduggia, in Piedmont, in 1484. A scholar of 
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Andrea Scotto, lie also cauglit some inspiration 
from Da Vinci anil Raphael. The chief charac- 
teristics of his style are correct and vigorous 
delineation, strong* hut often hard colonring, con- 
siderable power of invention, and skill in the 
arrangement of drapery. He executed innumer- 
able paintings both in fresco and in oil' the greater 
part of which are possessed by the Lombard gal- 
leries. His most comprehensive work, the frescoes 
at Varallo, in Piedmont, represents the Passion ; 
another good specimen of his work, the ‘Martyr- 
dom of St Catharine,’ is in the Brera Gallery at 
Milan. He died at Milan in 1549. The chief of 
his pupils was Andrea Solario. See Colombo, Vita 
dt Ferrari (Turin, 1SS1). 

Ferrari, Paolo, Italian dramatist, was born 
at Modena in 1822,. and produced his fust comedy, 
Bartolommeo il Calzolajo, in 1847. Of his many 
later works, Goldoni (1852) and Parini c la Satira 
(1857) rank as the finest examples of modem 
Italian comedy, and are distinguished — as, indeed, 
are most of his plays — by a piquancy and sparkling 
dialogue, as well as cleverness of constnietion and 
occasional sharp contrasts, such as have been mostiy 
identified with French comedy. A collection of liis 
Opcrc drammatiche was published at Milan in 14 
vols. ( 1877— SO ). In I860 he became professor of 
History at Modena, and afterwards in the Academy 
at Milan, where he died lOtli March 1889. 

Ferrates are combinations of ferric acid, 
HFeCL, a weak unstable compound of iron and 
oxygen, with bases. See Iron. 

Ferrers. Lawrence Shirley, Earl, the last 
nobleman who died a felon’s death in England, was 
bom in August 1720, and succeeded to the peerage 
as fourth earl in 1745. He was subject to ungovern- 
able paroxysms of passion, in the fury of one of 
which he killed his old land-steward in January 
17G0, for which, being tried by his peers in West- 
minster Hall, he was hanged at Tyburn on the 5th 
May following. 

Ferret ( Putorius fitro), a half- tamed albino 
variety of the polecat [P. fwtidus). It is slightly 
smaller than the wild form, measuring about 14 
inches in length without including the tail, and has 
white or yellowish fur and the usual red — i.e. up- 
pigmented eyes. Like some other albinos, it is 
delicate and requires to be carefully housed in cold 

weather. The variety 
is virtually constant, 
except when the fer- 
rets breed with pole- 
cats, which they will 
readily do ; then a 
‘ variety -hybrid’ with 
intermediate colour- 
ing results. The 
ferret has been for 
long in human hands, 
for Aristotle knew 
it, and the Romans 
used it as we do. It 
seems to have origin- 
ated in Africa, or in 
southern Europe — 
e.g. Greece — and may 
have been reared by 
the ancient habit of 
keeping a polecat to 
hunt for mice, before 

- -- .... cat. In spite of its 

long training, it is hardly tame, far less afi'ec- 
tmnate, and needs to be looked after lest it go 
chicken-hunting on its own account. Even infants 
are not safe from its deeply ingrained thirst for 
blood. It i< used both in Europe and America to 
kill rats, to hunt out rabbits, and even to catch 


fowls, which it can kill very neatly with a siimle 
bite on the neck. Like its relatives, it is brave°ns 
well as bloodthirsty, and will attack a large rat 
without hesitation. In hunting rabbits it is often 
allowed to work its will in the warren, the terrified 
inmates being shot or snared as they bolt. Fre- 
quently, however, the ferret has a* long string 
attached, so that it may be pulled out. In other 
cases it is muzzled, and sometimes even belled. 
Without muzzle or leash there is always a risk of 
losing the ferret, for if hungry he may* gratify his 
natural inclinations on the first rabtit and fall 
asleep after his meal, or he may get so excited over 
his work that he will refuse to come out for days. 
In time, however, desire for water brings him "to 
the surface again ; for blood, as Jefferies remarks, 
causes great thirst. The ferret generally breeds 
twice a year, each brood consisting of six* or nine, 
which the mother sometimes devours. See Ermine, 
Polecat, Weasel. 

Fcrridcyaiiogcn, or Ferricyanogen, a com- 
pound radical supposed by chemists to exist in 
fenicyanic acid and the ferricyanidcs. It cannot 
exist in the free state. The most important of the 
ferrievanides is that of potassium, also called red, 
prnssiate of potash. It is prepared by passing a 
stream of chlorine gas into a solution of potassium 
ferrocyanide till the liquid turns dark red ; on 
evaporation the salt is obtained in crystals. The 
reaction is as follows : 

Potassium Potassium Potassium 

Ferrocyanide. Chlorine. Chlmidc. Fcrricyanide. 

2Fe(CN) 0 It 4 + CL = 2ICC1 + Fe.,( CN ) i; K r , 

The chief use of potassium femevanide is for the 
manufacture of Turnbull’s blue, an important dye. 
This substance is formed when a solution of a fern- 
cyanide is mixed with that of a ferrous salt (green 
vitriol, for instance); it consists of ferrous fcrri- 
cyanide, Fe 4 Iv«(CN) 15 . Ferric salts yield no pre- 
cipitate with ferricyanidcs. Strong acids separate 
ferricyanic acid, H c Fe.,( CN ) 12 . 

Ferrier, David, a distinguished physician and 
scientist, was bom at Woodside, Aberdeen, in 1843, 
and educated at the university there, where he 
graduated with the highest honours in 1803, and 
soon after gained the niter-university distinction 
of a F erguson scholarship. After a period of study 
at Heidelberg he settled as a student of medicine 
at Edinburgh, and graduated in 1808 at the close 
of an exceptionally distinguished course. In_]S72 
ho was appointed professor of Forensic Medicine 
at King’s College, London, and afterwards became 
physician to its hospital, and also to the National 
Hospital for the Paralysed and Epileptic. He was 
elected Fellow of the Royal Society in 187G, of the 
Royal College of Physicians the following year, 
ami was made LL.D. by Aberdeen in 1883. Dr 
Fender’s chief scientific work has been in the 
region of the brain, and its relations to such 
diseases ns cpilepsv, his name being especially 
famous for a brilliant series of experimental 
researches into the localisation of its functions, 
which have made him a bile noire to the miti-vivi- 
sectionists at any price. In 1S7G he published The 
Functions of the Brain, which Was followed by The 
Localisation of Cerebral Disease (1878), and ‘ The, 
Effect of Lesion of Different Regions of the Cere- 
bral Hemispheres’ (with Professor Yeo) in part n. 
of the llo’/al Society's Transactions for 1884 (see 
Brain). He was one of the founders, and is still ■ 
an editor, of the well-known journal, Brain. 

Ferrier. James Frederick, metaphysician, 
was horn in Edinburgh, June 10, 180S. His father 
was a luothcr of Mbs Ferrier, the novelist; his 
mother, a sister of Christopher North. He was 
educated by Dr Duncan at Ruth well, at the Edin- 
burgh High School, and at Greenwich by Dr 
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Burney, next entered the university of Edinburgh, 
and passed thence to Magdalen College, Oxford, 
where he graduated B.A. in 1831; next year he 
was admitted to the Scottish bar, but never prac- 
tised, while the dominant influence of Sir William 
Hamilton made him a metaphysician. In 1842 he 
was elected to the chair of History in the university 
of Edinburgh, and in 1845 to that of Moral Philo- 
sophy in the university of St Andrews. Perrier 
early attracted notice by some metaphysical essays, 
which appeared in Blackwood's Magazine; and in 
1854 he published the Institutes of Metaphysics, in 
which lie endeavours to construct a system of 
idealism in a series of propositions demonstrated 
after the manner of Euclid. He afterwards edited 
the collected works of his uncle and father-in-law, 
Christopher North. His own Lectures on Greek 
Philosophy were edited in 1866, with a life pre- 
fixed, Dy his son-in-law, Sir Alexander Grant. 
Perrier died at St Andrews, June 11, 1864. 

Ferrier, Susan Edmonston, Scottish novelist, 
was born in Edinburgh in 1782. Her father, James 
Ferrier, one of the principal clerks of the Court of 
Session, and the colleague in that office of Sir 
Walter Scott, lived on terms of intimacy with the 
wits and literati of his day in Edinburgh, and Miss 
Perrier’s talents and quick powers of observation 
were early called into play in the midst of the 
literary society in which her youth was passed. 
Her first work, Marriage, begun in 1810 in concert 
with Miss Clavering, but soon relinquished by the 
latter, appeared in 1818, and this was followed by 
The Inheritance (1824), and Destiny (1831). The 
merit of these tales, which are characterised by 
genial wit, a quick sense of the ludicrous, and con- 
siderable ability in the delineation of national 
peculiarities, is sufficiently proved by the fact . 
that by some Scott was credited with the author- 
ship. Miss Ferrier enjoyed the esteem and friend- 
ship of Sir Walter, who repeatedly gave expression 
to his appreciation of her talents, praised her 
portraits of society, and called her his ‘sister- 
shadow,’ and derived consolation from her sym- 
pathy in the season of gloom which darkened the 
close of his life. She figures in Lockhart’s Life 
of Scott, and amongst her papers was found an 
article, ‘ Recollections of Visits to Ashiestiel and 
Abbotsford,’ published, along with a Memoir, in 
Bentley’s edition of her works (6 vols. 1881). She 
died at Edinburgh, November 5, 1854. 

Ferro, or Hierro, the most western of the 
Canary Islands (q.v.). This island was selected as 
a first meridian by a scientific congress called 
together at Paris by Richelieu in 1630. The 
meridian chosen, 20° W. of Palis, and 17° 39' W. 
of Greenwich, is not, however, that of the west 
coast of Ferro, which really lies 20° 1' 45" W. of 
Paris. Nevertheless it has been universally agreed 
to regard it as lying exactly on the 20tli mendian 
W. of Paris. This first meridian is still used 
by some European nations. See Latitude and 
Longitude. 

Ferrocyanogcil, a compound radical sup- 
posed by chemists to exist in ferrocyanic acid and 
the fenocyanides. It cannot exist in the free state. 
The most important of the ferrocyanides is the 
potassium salt; it is prepared in the following 
manner. A mixture of potassium carbonate, iron 
filings, and animal matter, such as dried blood, 
horn clippings, &c., is heated to redness in iron 
pots. Potassium cyanide is thus formed. The 
mass is extracted with water, the cyanide combines 
with iron, forming ferrocyanide, which dissolves, 
and may he purified by recrystallisation. The chief 
use of potassium ferrocyanide is for the preparation 
of Prussian blue — ferric ferrocyanide (see Dyeing 
and Calico-printing ) — whicli is formed on the 
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addition of a ferric salt to solution of the ferro- 
cyanide. A ferrous salt produces a white or light- 
blue precipitate of ferrous ferrocyanide. By the 
action of dilute sulphuric acid on potassium ferro- 
cyanide, prussic acid is produced ; if strong sulphuric 
acid be used, the ferrocyanide is completely decom- 
posed, yielding carbonic oxide gas, and sulphates 
of iron, potassium, and ammonium. Hydrochloric 
acid causes the separation of ferrocyanic acid, 
H 4 Fe(CN) ? , in small white crystals insoluble in 
hydrochloric acid. Most of the metallic ferro- 
cyanides are insoluble, and many have character- 
istic colours. Iron cannot be detected in either 
feno- or ferricyanides by any of the common 
reactions. Potassium ferrocyanide is not poisonous. 
The chemistry of these compounds is not yet 
thoroughly understood. 

Ferrol, a Spanish seaport in Galicia, stands on 
a narrow arm of the sea, II miles by water and 
33 by rail NE. of Corunna. A poor fishing-town 
until 1752, it noiv is one of the strongest fortified 
places in the kingdom, and possesses one of its 
three largest arsenals ( with dockyards, naval work- 
shops, &c.), while the annual trade reaches about 
£500,000. The harbour is safe and capacious, and 
has a very narrow entrance, defended by two forts. 
The town has manufactures of naval stores, linen, 
cotton, and leather, and exports com, brandy, 
vinegar, and fish. The inhabitants (23,969 in 1884) 
are engaged principally in the arsenal and in the 
sardine fishery. In 1805 a French fleet was de- 
feated by the English off Ferrol. The town was 
taken by the French in 1S09 and 1823, and in 1872 
was the scene of a republican rising. 

Ferrotype, or Energiatype, a photographic 
process, first made public by Robert Hunt in 1844, 
in which the negative was developed by a saturated 
solution of protosulphate of iron, with mucilage of 
gum-arabic, and fixed by soaking in water to 
which a small quantity of ammonia or hypo- 
sulphite of soda had been added. 

Ferry, a passage by boat across water. Com- 
mon rowing-boats are generally used for ferrying 
foot-passengers, but when horses and carriages 
have to be taken across, a flat-bottomed barge, 
with an inclined plane at one end, to rest upon the 
shore, for landing and embarking, is generally used. 
This may also be rowed across, but is usually drawn 
by a cable. The rope stretched across the river 

asses through rings or over pulleys attached to the 

arge, and the ferrymen move the barge across by 
pulling the rope. The rope restrains the barge 
from drifting in the direction of the stream. "With 
a small boat this difficulty is obviated by the 
ferryman rowing obliquely, as though he were 
steering for a point higher up the river. Rafts are 
sometimes used for ferrying ; and steam feny -boats 
of various kinds and sizes are familiar to every- 
body. 

Flying-bridge is the name given to a kind of 
ferry-boat which is moved across a river by the 
action of the combined forces of the stream, and 
the resistance of a long rope or chain made fast to 
a fixed buoy in the middle of the river. The boat 
thus attached is made to take an oblique position 
by means of the rudder; the stream then acting 
against the side tends to move it in a direction at 
right angles to its length, while the rope exerts 
a force in. the direction towards the buoy. The 
course of the boat is analogous to the path of a 
rising kite. The holder of the kite corresponds to 
the buoy, the wind to the tidal stream, and the 
tail to the rudder. Flying-bridges may be used for 
military purposes. In the case of a wide river the 
rope or chain requires to be of considerable length, 
and must be supported by movable buoys or by 
small boats. Such flyinglbridges are familiar to 
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those who have sailed up the_ Rhine. In some 
cases, instead of an anchor laid in the stream, two 
shears or masts are erected, one on each hank, and 
firmly secured by guys. A stout hawser is then 
stretched tight from the top of one mast to the top 
of the other. There is a large iron ring or ‘ grum- 
met,’ to which is fastened one end of the boat rope, 
the other end being made fast to the boat or boats 
of which the bridge is composed. 

Ferry, Jules ' Francois _ Camille, French 
statesman, bom at Saint Die in the Vosges, April 
5, 1832, was admitted to the Paris bar in 1854, and 
speedily identified himself with the opponents of 
the Empire. His hostility was carried into jour- 
nalism, and a series of articles in the Temps, in 
which he analysed the accounts of the prefect who 
was then rebuilding Paris, were republished as the 
Cornptes Fantastiques (THaitssmann ( I860 ). In 1SG9 
he was elected to the Corps Legislatif, where he 
voted against the war with Prussia ; and during the 
siege of Paris by the Germans ( 1870-71 ) he played 
a prominent part as central mayor of the city. 
He was minister to Athens in 1872-73, and in 
1879 became minister of Public Instruction, in 
which capacity he brought forward an education 
bill containing a clause, which was levelled at the 
Jesuits, shutting out members of ‘unauthorised 
religious communities ’ from the schools. The 
clause was twice thrown out in the senate, but 
the expulsion of the Jesuits was effected by decrees 
founded on laws long since fallen into disuse, and 
brought about the dissolution of the ministry in 
September 1SS0. 31. Ferry then formed a cabinet, 
which remained in office until November 18S1 ; 
and he again became premier in February 18S3, 
when he boldly embarked on a policy of ‘ colonial 
expansion,’ involving a war in Madagascar, and 
a costly and unsatisfactory invasion of Tonqnin, 
where a disaster to the French troops abruptly 
brought about his downfall in March 1S85. 

Fertilisation is that essential process of 
sexual reproduction in which the male element 
( spermatozoa!, antherozoid, pollen-tube) conies 
into contact and more or less complete union 
with the female element or ovum (see Repro- 
duction), and through which the subsequent 
division and differentiation of the ovum becomes 
effectively possible (see Embryology). The term 
is, however, often more loosely employed to denote 
those preliminary processes by which the male 
fertilising element is brought into conditions for 
beginning fertilisation proper. Hence, while the 
zoologist speaks commonly of the fertilisation of 
the ovum, but of_ the fecundation of the female 
animal, the botanist, in speaking of the fertilisa- 
tion of the flower, is referring to the wind or insect 
agencies by which the pollen is brought to the 
stigma, and of the details of floral structure and 
mechanism adapted to these, the term fecunda- 
tion thus being more frequently applied to the 
subsequent and essential process. See Flowers. 

Fesa. or Fasa, a town of Persia, in the pro- 
vince of Ears, about GO miles SE. of Shiraz, with 
a population of 18,000. It has manufactures of 
silken fabrics, and some trade in tobacco. 

Fcsccnninc Verses, one of the oldest forms 
of popular poetry in Italy, consisted of dialogues 
in rude extempore verses, generally in Saturnian 
measure, in which the parties rallied and ridiculed 
one another. The making of them formed a 
favourite amusement of the country-people on 
festive occasions, especially at the conclusion of 
harvest and at weddings. But, degenerating into 
extreme license, the practice had at last to be 
regulated by law. The Fcsccnninc verses arc 
usually considered to derive their name from the 
Ltruiian town Fescenniuni. 


Fesch, Joseph, Cardinal and Archbishop of 
Lyons, was born 3d January I7G3, at Ajaccio. Of 
Swiss parentage, he was the half-brother of 
Letizia Ramolino, the mother of Napoleon Bona- 
parte. During the French Revolution he became 
commissary to the Army of the Alps under his 
nephew in Italy. The First Consul having re- 
solved on the restoration of the Catholic worship, 
Fesch resumed the clerical habit — for he had origin- 
ally taken holy orders — and • was active in bring- 
ing about tlie concordat with Pope Pius VII. in 
1S01. He was now (1802) raised to be Archbishop 
of Lyons, and in the following year to be cardinal. 

In 1804 he was sent as French ambassador to Rome, 
where he ingratiated himself with the pope by his 
adroit management and ultramontane sentiments. 
Two years later he was appointed associate ami 
successor of Dalberg, Prince Primate of the Con- 
federation of the Rhine. At a' national confer- 
ence of clergy assembled at Paris in 1S10 lie gave 
utterance to views which lost him the favour of 
Napoleon, who was still further exasperated against 
him on account of a letter which Fesch wrote to the 
pope, then (1812) in captivity at Fontainebleau, 
and which was intercepted. After this lie lived in 
a sort of banishment at Lyons. At the approach of 
the Austrians in 1814 he fled to Rome, where lie 
spent nearly the whole of the rest of his life. His 
resistance to the will of his nephew, and indeed his 
whole conduct, seems to have been actuated by 
sincere zeal for wliat he considered to he the 
interests of the church. He died at Rome, 13th 
May 1839. Of his large collection of paintings he 
bequeathed a part to the city of Lyons; the rest 
were sold at Rome after his death. 

Fescue (Fcstuca), a large and widely diffused 
genus of grasses, very nearly allied to Bromc-grass 
(q.v.), and including many of the most valuable 
pasture and fodder grasses— e.". Meadow Fescue 
(F. clatior, var. pratensis), with the allied Tall 
Fescue (var. arundinacea), Sheep’s Fescue (F. 
ovina), of which as many as eight varieties are 
enumerated, but of which, besides the common form, 
(var. vulgaris) only Hard Fescue (var. durinscula) 
is of agricultural importance. Red Fescue (F. 
rubra) has also the important varieties, creeping 
(var. gcmiina), tufted (var. fedhtx), various-leaved 
(var. lieterophylla), and violet (var. viohtcca). Sec 
Grasses, and Pasture ; and Stebler’s Best Fodder 
Plants (Lond. 1889). 

Fess, one of the heraldic ordinaries. See 
Heraldry. 

Fcstiniog, a villnge of Merionethshire, North 
"Wales, 22 miles by rail WNW. of Bala, and 31 
S. of Blaenau-Festiniog. Standing amid waterfalls 
and mountains (the loftiest Moelwyn, 2529 feet), 
it is a great tourist centre. Blaennu-I'estiniog, 

27 miles oSAV. of Llandudno Junction, and 13 NL. 
of Port Madoc by the ‘Toy Railway’ (1SG9), is a 
town of recent growth, inhabited chiefly by slate- 
quarryinen. Pop. of parish (1851) 3400; (1881) 
11,274. 

Festivals, or Feasts, a term denoting certain 
periodically recurring clays and seasons set aside by 
a community for rest from the ordinary labour of 
life, and more or less hallowed by religious solem- 
nities. These may be joyful occasions commemo- 
rating the lives of fieroes, or general days of humilta- < 
tion for disasters. But even when sonow was to 1 to < 
expressed the mortification of the body did hop. h 
always suffice, but plays, songs, dances, ami pio- in 
cessions full of boisterous mirth were resorted to- 
ns in the festivals of Isis at Busiris, of Mars at 
Paprcmis, in the Adonia of Egypt, Phcenicia, and ■ 
Greece — because the divine wrath or sorrow was 
like that of man, to be changed into satisfaction. | 
Festivals have also helped omvnrd the progress of | 
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civilisation itself. Besides helping to knit together 
into unity the body politic, they stimulated the 
artistic sense to emulation in music and the 
dramatic art, and thus laid the foundations of the 
greatest resthetic triumphs. Enthusiastic, wild, 
metaphysical Egypt invested the countless days 
consecrated to her deified stars, plants, animals, and 
ideas, to the Nile, to Ammon, Kneph, Menes, 
Osiris, to Horus, to Neitlia, to Ptah, with a 
mystery, sensuality, and mournfulness always 
exaggerated, sometimes monstrous. The Hindu, 
no longer daring to offer human sacrifices, shows 
his odd and cruel materialism by throwing into 
the waves, on his festival of rivers, some of his 
costliest goods, gold, jewels, garments, and instru- 
ments ; while in the licentiousness and debaucheries 
perpetrated on the festival of Siva, the god of 
procreation, or on the Bacchanties of the goddess 
Bhavani, he exceeds even those of the Egyptians 
on their Neitlia feasts at Bubastis, and the Greek 
worship of Aphrodite in her Cyprian groves. 

The ancient Persians alone of all nations had no 
festivals, as they had no temples and no common 
worship. These ‘Puritans of Polytheism,’ who 
worshipped the sun only, and his representative 
on’ earth, fire, scorned show and pomp and large 
religious gatherings. A striking contrast to them 
is formed, in another hemisphere, by the ancient 
Mexicans, who were found to possess one of the 
most richly developed calendars of festivals, scien- 
tifically divided into movable and immovable feasts. 
As a strange and singular phenomenon among festi- 
vals we may also mention here that ‘ of the Dead ’ 
or ‘ of Souls,’ celebrated among the wild tribes of 
North America. At a certain time all the graves 
are emptied, and the remains of the bodies buried 
since the last festival are taken out by the relatives, 
and thrown together into a large common me und, 
amid great rejoicings and solemnities, to which all 
the neighbouring tribes are invited. 

Greece had received the types of civilisation, 
religion, and art from Egypt and the East, but she 
developed them all in a manner befitting her glorious 
clime and the joyous genius of her sons. At the 
time of the Iliad two principal festivals only — 
the harvest and the vintage — seem to have been 
celebrated (ix. 250); but they soon increased 
to a very large number. The religious part 
of the festival— diomage offered to personified ideas 
— consisted mostly in the carrying about of the 
deity of the day to the sound of flute, lyre, and 
hymns, and in a sacrifice, followed by a general 
meal upon certain portions of the animal offered. 
Then followed scenic representations symbolising 
the deeds of the gods ; after which came games and 
matches of all kinds— foot, horse, and chariot 
races, leaping, boxing, throwing, and wrestling. 
Separate accounts are given of some of the more 
remarkable Greek festivals under Bacchus, Mys- 
teries, and PASfATHEtEEA, and of the ‘ Holy 
Games’ proper, the Olympian, the Pythian, the 
Neinean, and the Isthmian, under these heads. As 
all these festivities were provided out of the public 
purse the individual did not suffer more than a 
welcome interruption of his usual business, and 
under that genial sky the penalty to be paid for 
occasional indolence was not too heavy. 

Rome adopted and acclimatised the foreign deities 
as she went on from conquest to conquest, exactly 
as, with her usual prudence and practical sense, she 
conferred her right of citizenship on the nations sub- 
jected to her rifle. Her yoke was thus less galling 
j to the new provinces, while at the same time the 
1 populace at home found sufficient distraction in the 
i many ancient and newly imported festivals, with 
their quaint rites and gorgeous pageantry. Yet 
tlie Romans never exceeded in their festivals 
a hundred in a year, and in these, again, a 


distinct line was drawn between civil and religious 
ones. Some of the principal religious festivals 
were the Scmcntinai, on the 25th of January — the 
rural festival of the seed-time ; the Lupercalia, in 
honour of Pan ; the Cerealia ; the night festival of 
the Bona Dea ; the Matroncilia ; and the Mtnervalia. 
To the purely civil ones belong the Janualtci, the 
1st of January and the New-year’s Day, when the 
new consuls entered upon their office, and friends 
used to send presents ( strencc ) to each other; the 
Quirincilia, in memory of Romulus, deified under 
the name of Quirinus ; and the Saturnalia, in 
remembrance of the golden age of Saturn, begin- 
ning on the 19th of December. The celebration of 
these festivals was in all respects imitated from the 
Greeks, with this difference only, that the games 
connected with them became with the pre- 
eminently bellicose Romans terribly lifelike images 
of war. Their sea-fights ; their pitched battles be- 
tween horse and foot, between wild beasts and 
men ; their so-called Trojan games, executed by 
the flower of the nobility ; their boxing-matches 
(with gloves that had lead and iron sewed into 
them ) ; circus, arena, and amphitheatre, gave, 
especially in later times, the greater satisfaction 
the greater the number of victims. 

With the first and strictest monotheists, the 
Hebrews, the remembrance of their liberation from 
Egypt, and the momentous period of preparation in 
the desert which followed it, mingled with almost 
all their religious observances, and especially their 
festivals, and infused into them all a tone of deep 
and fervent gratitude ; while at the same time it 
held ever before their eyes the cause of their nation- 
ality, and their aim and destiny ‘ to be a king- 
dom of priests and a holy people.’ The Hebrew 
festivals, too, are of an historical, agricultural, 
astronomical, and political nature ; but they mostly 
combine all these characteristics, and are always 
hallowed by the same religious idea. Connected 
with their festivals were no plays and no representa- 
tions of a god’s deeds, no games and no cruelty, 
no mystery and no sensuality, but the sacrifice 
of the day r , and a special occupation with the 
divine law. The influence of the number Seven 
(q.v.) is seen in the recurrence of many of the 
Jewish solemnities. The Sabbath, the first and most 
important of these septenary festivals, is treated of 
under its own head. The most exalted of new- 
moon .festivals was that of the first day of the 
seventh month, ‘ the day of remembrance of the 
sounding’ or ‘of trumpets’ (Lev. xxiii. 24), to 
which in later times, when the Seleucidian era 
was introduced, the name of llosh hashana 
(New Year) was given; notwithstanding that in 
Exodus (xii. 2) Nisan is spoken of as the first 
month of the year. After a period of six years of 
labour the earth, too, was to celebrate a Sabbath- 
year ; what it produced spontaneously belonged to 
the poor, the stranger, and to animals. After a 
revolution of seven times seven years the year of 
Jubilee or Jobel was to be celebrated, in which all 
the Hebrew slaves were set free, and all land which 
had been sold in the interval was restored to the 
former owners, in order that the original equilib- 
rium in the families and tribes should be main- 
tained intact. The pre-eminently agronomical 
and historical festivals were the three Chaggim — 
viz. Pesach (Passover, q.v.), Schabuoth (Feast of 
Weeks), and Succoth (Feast of Tabernacles), on 
which three every' male was obliged to go up to 
Jerusalem and otter some of the first fruits, besides 
the prescribed sacrifices. Post-Mosaic and exclu- 
sively' historical were the feasts of Purim, of Human, 
and of the Maccabees. 

Only a cursory glance can be here taken of the 
Christian festivals, which are treated separately 
under their various names. They were for the 
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most part crafted, in the course of time, upon the 
Jewish and Pagan ones, hut always with a distinct 
reference to Christ and other holy personages. The 
weekly day of rest was transferred from Saturday 
to Sunday, and called the Day of Joy or Kesurrec- 
tion. For a long time both Saturday and Sunday 
were celebrated, especially in the East. Two 
separate celebrations took the place of the Jewish 
Passover : the Pascha Staurosimon was the festival 
of the Death, the Pascha Anastasimon of the 
Resurrection of our Lord ( see Easter ) ; and the 
festival of Pentecost, or the law-giving at Sinai, 
became the festival of the outpouring of the Holy 
Ghost and of the inauguration of the New Cove- 
nant. 

In the course of the 4tli century two new 
festivals were introduced : Epiphany (q.v.), which 
originated in the East ; and that of the Nativity 
or Christmas (q.v.). Circumcision, Corpus Christi, 
the festivals of the Cross, of the Transfiguration, of 
tlie Trinity, and many others are of still later.date. 
The veneration felt for Mary as the 1 Mother of 
God ’ found its expression likewise in the conse- 
cration of many days to her special service and 
worship; such as that of her Presentation, An- 
nunciation (Lady Day), Assumption, Visitation, 
Immaculate Conception (q.v.), and many minor 
festivals, over and above the month of May and 
the Saturdays, which in some parts were entirely 
dedicated to her, in order that the Mother might 
have her weekly day like the Son. Besides these, 
there were festivals of Angels, of Apostles, Saints, 
Martyrs (on the supposed anniversary of their 
death, called their birthday, dies natalis), of 
Souls, Ordinations, &c. Some were of special 
importance owing to special circumstances ; thus 
St Patrick’s Day (March 17tli) is especially sacred 
to Irishmen, St Andrew’s Day (November 30th) 
to Scotchmen, and St George’s Day (April 23d) 
to Englishmen. In the United States we find 
corresponding festivals in Washington's Birthday 
(February 22d), Independence Day (July 4th), 
Decoration Day (q.v. ; observed in iS89 as a legal 
holiday in twenty-two states), and Thanksgiving 
Day (usually the last Thursday of November). 

Celebrateu at first with all the primitive sim- 
plicity of genuine piety, most of the church's festi- 
vals were ere long invested with such pomp and 
splendour that they surpassed those of the ancient 
Greeks and llonians. Burlesque, even coarse and 
profane representations, processions, mysteries, and 
night-services were in some places, although un- 
authorised by the general church, connected with 
them, and voices within the church loudly de- 
nounced these ‘pagan practices.’ Ordinances for- 
bidding mundane music and female singers for 
divine service were issued, the vigils were trans- 
formed into fasts, days of abstinence and penance 
were instituted, partly as counterpoises, but with 
little result. Nor did the prodigious increase of 
these festive occasions, and the rigour with which 
abstinence from labour was enforced in most cases, 
fail to produce the natural results of indolence and 
licentiousness among the large mass of the people. 
But it was only after the most decided and threat- 
ening demands, as by the German Diet of Nurem- 
berg in 1322, that Pope Urban I*III. was prevailed 
upon to reduce the number for Catholic Chris- 
tianity ( U>42). Benedict XIV. (1742) and Clement 
XI V. (1773) followed in the same direction. 

The Christian festivals have been divided vari- 
ously into fence statute: (returning annually at 
fixed times), indicia: (extraordinary, specially pro- 
claimed), duplia'a (double reminiscence, or of 
higher importance), scmidujdicia (half double), 
ri'o. It was long the cm- tom to recite the office of 
the Feria in addition to that of any feast chancing 
to fall on it. Hence, on the more important 


solemnities, a double office had to be recited, one of 
the feria, another of the feast. Semi-doubles were 
those in which the two offices were made into one. 
The church celebrates certain festivals till the 
octave or eighth day after they fall due. Another 
division is into weekly and yearly feasts, these 
latter being subdivided into greater and miuor, 
or into movable and immovable. There is also a 
distinction made between integn (whole days), 
intcrcisi ( half-days), &c. 

The only trace of tlie ancient manner of dating a 
festival from the eve or vesper of tlie previous day 
— a practice discontinued since tlie 12tli century, 
when the old Homan way of counting the day from 
midnight to midnight was reintroduced — survives 
in tlie * ringing in ’ of certain days of special 
solemnity on the niglit before, and in the fasts of 
the vigils. 

Some of the principal Mohammedan festivals 
(see Mohammedanism ) are partly based upon 
those of the Jews and Christians, such as the 
weekly Friday (the Jewish Day of Atonement); 
others are the Birthday of the Prophet, that of 
Hussein, of Mohammed’s granddaughter Zevimb, 
of tlie Niglit of tlie Prophet’s Ascension to Heaven, 
and Bairam (q.v.). See Holiday. 

See Breviary, and works on this subject by Buxtorf, 
Ligbtfoot, De AVette, Baumgarten, Mai ; also Thomassin, 
Traits des Festcs ; Gavantus, with Merati’s Notes; and 
Frobst, Brevier u. Brevicr-ycbct. 

FcStOOll, in Architecture, a sculptured wreath 
of bowers, fruit, leaves, & c., frequently used as 
an ornament in Homan and Renaissance building?. 
Like many of the other ornaments of classic nichi- 
tecture. it owes its origin to one of the sacrificial 



emblems — viz. the flowers with which tlie beads 
of tlie animals, tlie altars, &c. used to be 
decorated. 

Festlis, PORCIL'S, Homan procurator of Juda-a, 
who succeeded Felix (q.v.), OO.v.D., aiul died a few 
vears afterwards. In 02 Paul defended hiniseu 
before him. See Acts, xxv. 

Festlis, Sextus Pomfeius, a Latin gram- 
marian, who flourished most probably in the ->> 
centurv A.D., and is one of our most important 
authorities on the Latin language.^ His epitome 
of the great work (now lost) of Verrius 1 lac cm-, 
Do Vcrborum Signijicalionc, was arranged alpha- 
betically in twenty books, of which only the latter 
half (Ki — V) survives, and even that m a single 
deplorably mutilated MS. This came from Illyria, 
and fell into the hands of Pomponius Lietus, a dtp 
tingnished scholar of the 15tli century. It ulti- 
mately passed into the library of Cardinal larnwe 
at Panua, and is now preserved at Naples 
work, in spite of all its imperfections, is a granu 
storehouse of knowledge on points of mythoiog), 
grammar, and antiquities. IVe have, too, a meagre 
abstract of Festns’s abstract, compiled by a p ncM 
Paulus in Charlemagne’s time. All previous coi- 
tions of Fcstus are of little value compared with 
that of 1C. 0. Muller (1839), in which he lifts made 
use of the Farne~e MS. ami other sources, distin- 
guishing the value of each. 

Fetch. See Dourle. , 
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Feticliisnt, the worship of a fetich, or more 
strictly the belief that the possession of a tiling 
can procure the services of a spirit lodged within 
it. The feticli is an object capable of being appro- 
priated by an individual, and counted as animate 
and conscious. We find fetichism flourishing 
not only in Africa, but among the natives of 
both Americas, the Polynesians, Australians, and 
Siberians, and indeed in the lower strata of all 
known civilisations. The word itself is ulti- 
mately due to the Portuguese, the first Euro- 
peans to trade on the west coast of Africa, who 
expressed their conception of the religion of 
the natives by the Portuguese word fcitiqdo , 
‘magic;’ but it received its currency through 
the medium of the French, the well-known treatise 
of Charles de Brosses, Du Cultc dcs Dicux Fetiches 
(Dijon, 1760), having carried the word over 
Europe. Comte used it as a term to describe 
what he believed to be a necessary stage in the 
development of all religions in which all external 
bodies, natural or artificial, are supposed to be 
animated by souls essentially analogous to our 
own. _ Sir John Lubbock’s definition of fetich- 
ism is closer to its modern scientific sense — 
‘that stage of religions thought in which man 
supposes he can force the deities to comply with 
his desires.’ He makes it the next stage in the 
ascent of religion from pure atheism through 
totemism and shamanism into idolatry. But it is 
impossible to admit this transition from fetichism 
to idolatry, because the latter necessarily implies 
the superiority of the god over the man ; the 
former, on the contrary, the superiority of the man 
over the god. Idolatry is properly the worship 
paid to an image which is taken to be the usual 
or merely temporary abode of a superhuman person- 
ality. Mr Tylor's definition — ‘ the doctrine of 
spirits embodied in, or attached to, or conveying 
influence through certain material objects’ — includes 
the meaning, but is not expressed wjth his usual 
exactness and point. 

Fetichism may be said to be primitive when 
man, personifying everything around him, chooses 
among these imaginary personalities an object 
capable of being appropriated to himself, the 
spirit of which becomes his protector or his slave. 
Again, that may be called secondary fetichism 
which implies belief in the incorporation of a 
spirit in some object chosen as a fetich, either by 
a simple act of spontaneous choice or through a 
magical operation. The latter is far more wide- 
spread than the former, and obviously presupposes 
a belief in animism in Mr Tylor’s 'sense of the 
word. Any object may become a fetich, provided 
only it is capable of being appropriated literally or 
metaphorically by an individual. Such objects are 
flints, shells, claws, feathers, earth, salt, plants, 
manufactured articles, anything peculiar or un- 
known or not understood, trees, streams, rocks, 
and even certain animals, as the serpents of 
Whydah. All savage thinking is of course based 
on fancied analogies, and it is quite enough for 
an object to be accidentally associated with an 
event for it to be regarded as the cause and 
even the author of that event, whence its eleva- 
tion to the rank of a fetich. Again, fetiches are 
attached to individuals, to families, or to tribes, 
and it is even not unusual to see them beaten 
and kicked as a warning when they have failed to 
bring the luck that was expected. Even in the 
crooked sixpences which we carry in our purses, 
and in the luck-tokens of our gamesters, there is 
something more than an analogy to the fetich of 
the savage. 

See Animism; Fr. Schxillzc, Dcr Fctichismus (Leip. 
1S71) ; Koskoff, Das Relipionsircscn dcr niedersten Falur- 
rSlhcr (it. I8S0) ; Bastian, Dcr Fctisch an dcr Kuslc 


Guineas (Berlin, 18S4) ; Baudin, Fttichismc et Fttichcurs 
(Lyons, 1884) ; and A. B. Ellis, Tshi-spcaking Peoples of 
the Gold Coast : their Religion, d -c. ( 1887 ). 

F<Stis, Francois Joseph, Belgian musician, 
also critic and historian of music, was born at 
Mons on 25th March 1784. His first appointment 
was that of organist and professor of music at 
Douai (1813). He then held successively the post 
of professor of counterpoint and fugue at the Paris 
Conservatory (1821), and that of director of the 
Brnssels Conservatory (1S33), combining with this 
last the office of musical director to the king of the 
Belgians. He died at Brussels, 25th March 1871. 
He wrote a considerable quantity of music, includ- 
ing operas and sacred music ; but he is principally 
noticed for his works on the theory of music — 
Traitcde V Accompagncmcnt dc la Partition (1829), 
Treatise on the Theory and Practice of Harmony 
(1844), and Treatise on Counterpoint and Fugue 
( 1824). But even more valuable than these are his 
Universal Biography of Musicians (1835-44; 2d 
ed. 1S60-65), and General History of Music (1809- 
76 ). These books, although not free from careless 
errors, especially' in chronology, and although 
marred by the writer’s bias and partiality, are 
nevertheless of great value to the historian of 
music. 

Fetiva, the decision of a Turkish Mufti (q.v.) 
given in writing. 

Feu and Feu-duty, in Scots law. A feu 
may he described as a right to the use and 
enjoyment of lands, houses, or other heritable sub- 
jects, in perpetuity, in consideration of an annual 
payment in money, grain, cattle, or services, called 
feu-duty, and certain other contingent burdens 
called casualties of superiority ( see Casualties). 
Though the term feu was used by feudalists to 
express any relation of superior and vassal, in Scots 
law it was opposed to ward or military holding, 
and to blench or nominal holding. A feu, in short, 
was a perpetual lease — a feu-farm, as it was often 
called — by which the tenant became bound to pay 
a substantia] consideration, and bis rights under 
which he might forfeit as the penalty of non-pay- 
ment.. In the present day the disposal of land in 
feu is practically a sale for a stipulated annual 
payment, equivalent to chief rent. The system of 
feuing property for building purposes has several 
advantages over that of the long building-leases 
common in England. From its perpetual character 
it gives to the holder a greater interest in the pro- 
perty, and usually leads him to erect more enduring 
structures than he would do under a lease. For as 
time runs on the feu often increases in value, while 
the reverse must always he the case with the in- 
terest of the tenant in leasehold property. Hence 
the movement for leasehold enfranchisement in 
England, which is scarcely intelligible in Scotland. 
Heither does feuing interfere with the letting of 
property on lease or otherwise. Almost all the 
houses m Edinburgh and the other towns of Scot- 
land which are let, either on leases or from year to 
year, are held by their proprietors in feu. Modern 
feu-duties are in general paid in money. When the 
stipulation is for a duty in grain the quantity is 
valued by liar prices (see Fiars), and paid in money 
accordingly. Since 1874 the fen-duty, whether of 
money or grain, must be of fixed amount — i.e. not 
contingent. The original deed transferring the land 
in feu from the superior to the vassal is called a feu- 
charter or feu-contract, which is now a very simple 
and intelligible document. Registration has now 
the effect of sasine in making the vassal’s right real ; 
and, unless otherwise stipulated, the vassal is now 
perfectly free to transfer his property to any one 
without fine or composition, what were called 
‘ charters by progress ’ having been abolished. 
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Usually the feu-charter reserves to the superior all 
minerals in the ground, and stipulates that the 
vassal shall build his house either in a particular 
style or of a certain value. By the Scottish statute 
1597, chap. 240, it is declared that all vassals by 
feu-farm failing to pay their feu-duty for two years 
together shall lose their right ; but the superior is 
bound to accept payment of arrears before declaring 
an ‘irritancy’ — i. e. forfeiture. For the most part, 
land proprietors near towns and manufacturing 
villages are anxious to add to their annual rental 
by feuing grounds for building purposes. The 
rate of feu varies widely, from as low as £8 
to as high as £500 per' acre per annum ; a 
common rate is from £20 to £40 per acre. What- 
ever be the amount, it is payable by the feuar — 
not the tenant to whom the feuar may have let 
the property. When a building consists of several 
floors forming distinct dwellings, the feu-duty is 
allocated in certain proportions among the respec- 
tive proprietors ; the feuar to whom the lower floor 
belongs usually paying most. In properties of this 
hind each is responsible only for his own shave. 
In the same way, when a property is sold subject to 
a cit mulo feu-duty, it is necessary, with the consent 
of the superior, to allocate this feu-duty on the 
different portions of the subject. Occasionally feu- 
duties are offered for sale ; and, as a safe investment, 
bring from twenty-five to thirty years’ purchase. 
In such cases the vassal has an opportunity of ex- 
tinguishing his feudal tenure, and becoming the 
superior. It is not unusual in feuing building-lands 
for the superior to make the roads and drains, the 
vassals being, of course, bound to contribute rela- 
tively to the first expense, or at least the subsequent 
maintenance of both. In large centres of popula- 
tion the feu-contract is largely superseded by the 
contract of ground-annual. 

Fciul in the middle ages meant a war waged 
by private individuals, families, or clans against 
one another on their own account. See Ven- 
detta. 

Feudalism. The feudal system formed in 
medieval Europe the connecting'link which united 
the primitive society, whose basis was entirely per- 
sonal, with the modern reign of law and order. It 
may be described as a great military and social 
organisation based on the holding of land, yet con- 
taining, imbedded within itself, like fossils in the 
rocks, the relics of the earlier systems which in each 
different country had preceded it. The result of 
the system was the establishment of the various 
great European powers on the ruins of the Roman 
empire, and the preservation of order and discipline 
in the wild times of the disintegration of that 
empire. For a clear understanding of the feudal 
system, how it came to he introduced, and the 
changes it wrought, a glance is necessary at the 
social systems which preceded it, and which can for 
this purpose he clashed under two leading types, the 
Teutonic and the Roman, known respectively as 
the Mark system and Emphyteusis. The industry 
of Stubbs, Scebohm, and others has thrown a Hood 
of light on the working of the mark system in the 
primeval German forests, by which we can almost 
accurately reproduce the primitive society and 
trace its growth. 

In the first century the tribes seem to have 
been purely nomadic, each kept together under 
the control of its head, having cattle and other 
belongings, hut no idea of permanent possession 
of the land, or, indeed, of anything more than 
faking the pasture and fruits of the earth for the 
time being, ami defending tlieir temporary encamp- 
ment as long as they remained there. Each chief 
had his personal following, called by the Romans 
his comitatus, composed principally of the younger 


sons of the chief families, and of men who preferred 
a life of adventure to peaceable cattle-feeding. The 
chiefs council was composed of the heads of the 
chief families, in many of the larger tribes there 
were subordinate divisions, presided over lrv inferior 
chiefs, but the organisation, whether of the whole 
or of an individual part, was the same. Probably 
originally every man was free and equal, lmt by 
degrees a class rose up composed partly of prisoners 
taken in war and kept as slaves, partly of gamblers 
who, having lost all else, staked their freedom, and 
lost that ; others, again, from mere poverty, might 
voluntarily surrender their freedom for subsistence, 
and thus a class of unfree men would giaduallv 
spring up. Bv degrees these nomadic tribes took 
to settling and cultivating the land, tlie influence 
of increasing wealth and civilisation and the know- 
ledge of agriculture, derived from their Roman 
neighbours, tending largely to promote this result ; 
hut still the same broad principles obtained. A 
group of families would settle on an unoccupied 
tract of land, and the council of the heads would 
assign to each family a spot to build a homestead, 
and to put up cattle-sheds and stackyards ; all the 
rest of the land they occupied in common. A fei tile 
glade was chosen for a common meadow, and to 
each family the council allotted a share proportion- 
ate to its numbers. Each family cut and harvested 
its own hay, then the fences were thrown down, and 
the meadow became common pasture till the grass 
began to grow again next spring. Around the vil- 
lage and the meadow were the woods and Wastes, 
always common, never divided or inclosed ; these 
were called the ‘mark,’ a word meaning a hound- 
ary, and which yet lingers in tlie Scotch and Welsh 
Marches, and whence came tlie name of the Pro- 
vince of Mercia. 

The next step in civilisation was the know- 
ledge of tillage, and as arable ground could 
not well be re-allotted every year, a portion 
large or small came by degrees to be attached to i 
each homestead, and not included in the yearly j 
subdivision. Still, however, there was no owner- 
ship of land as we understand it. The head of each I 
family was a member of the community, a freeman? 
and a political unit, and in that capacity had a 
homestead assigned to him ; this homestead was the 
outward badge or sign of his status ns a freeman. 
This village was called the mark, a group of marks 
formed a district, called by Roman writere ‘ Pagus, 
and bv English writers a Hundred. The pagus 
elected a chief, who was a kind of local judge, ana 
each pagus sent representatives to the national 
assembly, in whom the central power was vested. 
In war each pagus sent a hundred champions to the 
host, the nucleus of which was the chief of the 
tribe with his comitatus. Thus the host wn« simply 
the nation in arms, arranged according to the same 
divisions as in peace ; and when a country was con- 
quered they bad merely to settle down in the order 
they stood, and recommence their mark life in a 
new place. The position of a Teutonic land-owner, 
then, was that be held his land not of any superior, 
but in token of his status as a freeman and bead of 
a household ; and on his death the assembly of the 
markmen would confer the homestead on the man 
on whom that headship devolved, which also, to 
some extent, they had the power of regulating. 
Such a system was it that in the 5tli century' flit 
Saxons, Angles, and Jutes introduced into Eng- 
land ; and its traces, notwithstanding the lapse ol 
fourteen centuries, may still he found in village 
greens and many of tlie rights of common, when j 
ever the latter tire not manorial. Large grants ot 
land were made to distinguished warriors of tlicl 
comitatus, who settled down with tlieir dependents \ 
and slaves, forming villages on their lands in < 
analogy to the mark. The whole country was now , 
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looked upon as one great mark, the unallotted 
lands forming a sort of treasury out of which grants 
could he made to new-comers by the great council. 
Theoretically, the possession of land still was the 
badge of a freeman ; yet, as these grants of land 
were alienable, and could be sold, a class of landless 
men gradually arose, and as these had no visible 
sign of their status it became the rule that every 
landless man must commend himself to some land- 
owner who should be responsible to the state for 
him. Also, the smaller land-owners would often 
commend themselves to some powerful lord for the 
sake of honour and protection. A second stage in 
the progress of social organisation was thus reached ; 
the purely personal basis was no longer the sole 
foundation of society, the land-owner, not the free- 
man, became the unit ; the host was the body of 
land-owners in arms ; but still it was open to the 
landless man to select his own lord, and such selec- 
tion created no indissoluble tie ; besides this, the 
freeman was still in political theory the equal of 
the noble, and thus the personal basis, though 
obscured, was not entirely lost sight of. 

In the meantime developments somewhat corre- 
sponding to these were taking place in the Roman 
empire ; long or perpetual leases of lands taken in 
war were granted by the state in the tenure called 
Emphyteusis. About the time of Constantine 
this tenure was also adopted by private persons 
and corporations, and was extended from land to 
houses, the person to whom the grant was made 
being called Emphyteuta. It may be defined as a 
grant of land or houses for ever or for a long period 
on the condition that an annual sum ( canon ) shall 
be paid to the owner or his successors, and, if not 
paid, the grant shall be forfeited. The emphyteuta 
is not legal owner, nor a mere hirer ; but the agree- 
ment is determined by the Lex Zenoniana to rest 
neither on letting nor on selling, but to be a peculiar 
contract depending on agreements of its own. The 
emphyteuta had the usufruct of the land, was 
entitled to its fruits, and under certain restrictions 
could alienate his possession, which on his death 
passed to his heirs ; but the ownership remained 
with the dominns-cmphytcuscos or lord, and the 
emphyteuta was bound to pay the agreed rent, to 
manage the property as a good paterfamilias, and to 
lay all the burdens and deliver the receipts to the 
ord. A good account of this tenure may be found 
in Hunter’s Roman Law, pages 420^429. In the 
later empire, by a modification of this tenure, the 
frontier lands on the Rhine and Danube were 
granted to chiefs of the German tribes on condition 
of their being always ready to defend the integrity 
of the empire, this service being taken in lieu of 
the canon or rent of the ordinary emphyteusis. 
Thus the rival systems of the German mark and 
the Roman emphyteusis were brought into direct 
juxtaposition, and when the barbarians, who for so 
long had hung ‘poised on the edge of the empire,’ 
broke into the Roman world, carrying their ideas 
of social organisation with them, it was natural 
that the grants of conquered lands to great warriors 
should be made on terms analogous to emphyteusis 
rather than (as happened in the earlier conquest of 
Britain) on the older mark system. These grants 
were called bcncfcia, the bcncficinm being held on 
condition of the performance of certain services, of 
which the most important was naturally military. 
As in England also, so on the Continent the 
weaker and poorer would commend themselves 
to some powerful lord, surrendering their allodial 
lands (i.e. those held in absolute ownership) to 
him, to be received back in a sort of emphyteusis 
tenure on condition of the performance of military 
service. Hence arose feudalism. Littre makes 
the Low Lat. feudum of Teutonic origin, and thus 
cognate with Old High German film, Gothic faihu. 


A.S. fcoh (our fee), mod. Ger. vich, cattle being 
originally the only wealth. It came subsequently 
to mean property of any kind, including land, the 
second part of the root being taken from the word od, 
also meaning property or pay ; thus fee-od, feodum, 
or feudum means property held on condition of 
pay or sen-ices rendered. Guizot in Civil. France, 
iv. 41, says: ‘The word (feudalism) appeared for 
the first time in a charter of Charles the Eat in 884.’ 

So now the third stage of progress was reached, 
when land became the sole basis of society, 
the sacramental tie of all public relations ; the 
poor man depended on the rich, not as his chosen 
patron, but as the owner of the land he cultivated, 
the lord of the court to which he did suit 
and service, the leader -whom he was bound to 
follow- in the field (see Stubbs, i. 167). The feudal 
theory was that the king was the sole allodial or 
absolute owner of all the land in the kingdom ; the 
chief lords held their lands from him on condition 
of military service; their vassals from them on 
similar conditions ; and sub- vassals from them 
again, and so on in an infinite chain ; each vassal 
owing fealty to his own immediate lord, but being 
hound by no tie w-hatever to the lord’s lord. Such 
was the leading principle of the system which 
prevailed over France and German)- at the time of 
the Norman Conquest, which was introduced into 
England by William the Conqueror and his Nor- 
mans, and engrafted on the Saxon mark system, 
but modified by the genius of William I. to suit his 
own theories of statesmanship. It was introduced 
about the same period into Scotland by various 
adventurous Norman knights, and engrafted on 
the older clan system with such modifications as 
suited their purpose. Thus three distinct types of 
feudalism arose with marked differences, as we shall 
see. The disruptive tendency of the continental 
feudalism is obvious ; the system was there pushed 
to its logical conclusion. Thus, for instance, the 
Duke of Brittany w-as vassal of the king of France, 
and owed him fealty, as did the vassals of the duke 
to him, but between the king and the vassals of 
the duke there was no tie whatever. When there- 
fore the duke chose to throw off his allegiance and 
rebel against the king, his vassals w-ere bound by 
tlieiv feudal obligations to support him. Such a 
system could only result in making France a mere 
congeries of powerful barons bound by slight ties to 
a nominal head. The weakness of the Carolingian 
kings and the early Capets largely conduced to this, 
as did also the degeneracy of the people, who seem 
to have forgotten that they ever had rights, and 
who became the ready tools and subservient slaves 
of the ambitious nobles. In Germany, though the 
disintegrating tendency was equally marked, the 
social development was different, owing to the 
sturdy independence of the German people making 
it necessary for any chief who aimed at independent 
power and throwing off the yoke of the central 
authority to identify himself with the nationality 
and the aspirations of his vassals. In this way the 
Guelphs became practically independent lords of the 
vast fiefs in Swabia, and many another great chief 
threw off his feudal allegiance, and Germany 
became a collection of confederacies, the feudal 
lord of each being representative of the race of his 
vassals, as well as supreme land-owner. 

William I. in introducing feudalism into England 
had no intention of becoming himself a mere roi- 
fniniant; he intended to be king of all England, 
lord of the lowest as well as the highest, not mere 
feudal lord of a number of practically independent 
chiefs. In this policy of course he had to face the 
opposition of his chief followers, whose object was 
to carve out large lordships for themselves, render- 
ing a nominal homage to William, but practically 
independent of him. William's policy showed a 
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grasp of the principles of statesmanship rarely 
equalled ; being obliged to reward lus chief 
followers handsomely, lie soon saw that it wonld 
be dangerous not to make large grants of land, and 
equally dangerous to make such grants as would 
enable them to set up independent kingdoms. 
The plan he took was to make extensive grants, 
but to scatter them through various counties. 
For instance, his half-brotlier Odo of Bayeux got 
439 manors, but they were scattered through 17 
counties ; Robert of Mortain had 793 manors 
scattered through 20 counties. Thus, had either 
of these been minded to rebel, no coherence or 
union was possible among vassals so scattered, and 
in each county an attempt to collect forces for 
rebellion would have resulted in a collision with a 
powerful sheriff at the head of his fyrd (the army 
of the shire), who, being a continuation of the 
Saxon and popular system of government, and 
being royal officers entirely, might be trusted to 
curb the" lawless barons. 'This, however, was not 
all. No sooner was William I. firmly seated on 
the throne, and the Domesday survey completed, 
than in 1086 at Salisbury he took a step which was 
in direct violation of the elementary feudal prin- 
ciples ; for he summoned a great meeting to which 
we are told there came ‘ all his witan and all the 
land-owners of substance in England, whose vassals 
soever they were, and they all submitted to him 
and became his men, and swore oaths of allegiance 
to him that they would be faithful to him against 
all others.’ Thus there was provided a direct tie 
between the king and all the freeholders which no 
intermediate tie would justify them in breaking. 

We may now consider the nature of the services 
on condition of which land was feudally held, pre- 
mising that in English nomenclature the man who 
held land was called a tenant, the land liolden 
was his tenement, and the conditions of holding his 
tenure. Tenures, then, were of three kinds, answer- 
ing to the three chief classes of the community, 
viz. free, unfree or base, and religious; and each 
of these might be for certain sendees — i.e. a fixed 
amount of money or labour at fixed periods — or 
uncertain — i.e. such amounts and at such times as 
the lord might require. For example, the free and 
uncertain tenure, usually considered the noblest of 
all the tenures, was on condition of following the 
lord when he went to battle ( which might of course 
be every year, or not at all for a number of years), 
with a body of men and for a number of (fays in 
the year accurately proportioned to the size and 
vahie of the holding; this was called Tenure in 
Chivalry or by Knight Service. The free and 
certain tenure was the paymeut of a fixed sum 
of money, or sometimes the performance of some 
service of a peaceful and usually agricultural 
nature, and this was termed Free and Common 
Socage. The base tenures were those which 
depended originally on the performance of menial 
offices, and were in fact the tenures by which serfs 
allowed to squat on the lords’ land held their little 
patches at the will of the lord ; a modernised and 
greatly modified form of this tenure still exists 
m England under the name of Copyhold (q.v.). 
The religious tenures, under which in early times 
all the church lands were held, were known as 
Frankalmoign and tenure by Divine Service, .the 
theory being that the prayers of holy men were all 
they could be called on to give l>y way of service 
to men, and the difference between the two being 
simply that in the former the number ami times 
of the prayers was left to the conscience of the 
tenant, in the latter a certain number of masses 
was laid down, and if they were not duly said the 
lord had his remedv by distress; this last tenure be- 
came obsolete at the 'Reformation. Frankalmoign 
or free alms is still the tenure wherebv in England 
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the parson holds the church and glebe, the nearest 
tiling to allodial ownership known in England. 
The necessity, especially in military tenures, of 
knowing accurately who the tenant was, gave rise 
to a number of so-called ‘ incidents of tenure.’ Tims, 
on death of a tenant, the custom of the particular 
manor, which was pretty much the same all over 
the country, pointed out who by descent became 
his rightful successor; if the heir was a minor, 
another incident gave the lord the wardship of his 
person and lands till his majority ; if a female, 
the lord might dispose of her hand in marriage, 
lest she should marry a hereditary enemy ; if the 
tenant wished to sell his land, the lord must accept 
the new-comer as his tenant; and if the tenant 
died altogether without heirs, the land escheated 
to the lord. Accordingly, the lord might always 
know who his tenant was, and where to look for 
his services. 

In England, though the oath at Salisbury to a 
large extent took the sting out of feudalism and 
minimised its disruptive effect, all these results and 
incidents developed themselves with great luxuri- 
ance and symmetry ; but in or about the time 
of Henry II. a custom arose of commuting all 
the services for money to he spent in pay of 
mercenary soldiers, and thus another blow was 
dealt at the personal relationship based on land- 
holding which was of the essence of the feudal 
system. Later still, in the reign of Edward 1., 
was passed the famous statute known as Quia 
Emptores (18 Ed. I. chap. 1), prohibiting any 
vassal from granting any land to he held m fee- 
simple under himself, and enacting that if he wished 
to sell it he must do so out and out, so that the 
purchaser thenceforth should hold of the same chief 
lord as the seller had held of before. Thus the 
formation of the infinite chain of lord, vassal, and 
sub-vassal was checked, till in process of time it lias 
come about that nearly all freeholders in England 
hold directly from the crown. About the same time 
in France tlie influence of powerful kings began to 
absorb the semi-independent dukes and princes into 
the crown, but not till the following century was the 
result finally achieved by Louis XI. He broke the 
feudal power of the great Duke of Rrittanv, the 
last, as he was the most powerful of the feudatories 
of the crown. In this way French feudalism became 
a thing of the past by the absorption of all the 
mesne lords, finally bringing about the same end 
which William I.. accomplished by masterly policy 
in England ; but bringing it about by dint of the 
sacrifice of all the great nobles, and reducing France 
to the condition of a powerful king with a weak 
and servile people, a state of things necessarily 
leading to the greatest tyranny and to revolution 
and upheaval. Meantime in England the progress 
was steady and certain. Quia Emptores destroyed 
the disruptive force of feudalism ; but the old 
military tenures remained in name, though in 
fact th'ev were little more than excuses whereby 
the lord contrived to screw money out of the 
unlucky tenant in the guise of fines for alienation, 
reliefs on taking up the inheritance by the heir, 
heriots, first-fruits, prime seisins, &c. fliere wcic 
also the aids given by the tenant at certain expen- 
sive epochs of bis lord’s life, viz. when he was taken 
prisoner and required ransom, when his eldest son 
was dubbed a knight, and when his daughter was 
married— pm - ransommer son corps, pur faux ft: 
chevalier, cl pur maricr sa flic. The extortion to 
which the feudal system finally degenerated, when 
all its original purpose was gone, was put an end 
to, by the Statute alwlishing Military Tenure 0 , 
passed on the restoration of Charles II.; and from 
that time forward feudalism to all intents and 
purposes was dead in England, save only so far as 
it affected the forms of conveyance of land. A few 
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of the olcl tenures were preserved, probably on 
account of tbeir picturesqueness and of their being 
too light to be any real burden, such as the tenures 
of grand and petit sergeanty, under the latter of 
which the Dukes of Marlborough and Wellington 
hold their lands on condition of the presentation of 
a flag to the sovereign. 

We have seen how in France the disruptive 
nature of the feudal system and its tendency 
to create a class of petty sovereigns more power- 
ful than their feudal lord proved the destruction 
of the system itself in that country in the loth 
century ; and how the very introduction of it into 
England was marked by a violation of one of its 
essential features, so that feudalism in its integrity 
never existed in England. But probably the countiy 
where the system can be most advantageously 
studied in its development and decay is Scotland ; 
into this countiy it was introduced not by a power- 
ful monarch like William I., but by a number of 
restless and ambitious Norman knights journey- 
ing noi-tli in search of adventure, who by their 
good swords and their Norman talent for organisa- 
tion made themselves chiefs of powerful clans. The 
process by which this was accomplished and its 
general good effect on the country have been well 
shown by the Duke of Argyll in Scotland as It T Vas 
and as It Is (2 vols. 18S7). From these Norman 
knights the great houses of Bruce, Stewart, Fraser, 
Grant, Comyn, and many others take their rise ; but 
the poverty of the countiy and the sparseness of 
population, constantly reduced by devastating wars, 
prevented the aggrandisement of the feudal lords, 
and checked the disruptive tendency of the system 
just sufficiently to preserve its vitality to a compara- 
tively modern period. Indeed, in the rebellion of 
1745, it became evident that sufficient of the feudal 


spirit remained to be a source of danger to any 
government which chanced to be unpopular with 
the Highland chieftains, and also sufficient of its 
disruptive and disintegrating tendencies to render 
any enterprise depending on tlieir support extremely 
precarious. Accordingly, after the suppression of 
that rebellion, the military tenures were abolished 
by legislation very similar to that which at the 
Restoration had abolished them in England. 
Nothing analogous to the oath at Salisbury ever 
took place in Scotland ; accordingly the develop- 
ment of the system which made every chieftain a 
king in miniature, whose little realm was a sort 
of microcosm of the whole kingdom, proceeded 
unchecked. No statute analogous to Quia Emptores 
ever prevented subinfeudation, and accordingly to 
this day there may be any number of links m the 
chain of superior and vassal and sub-vassal ; while 
in England, since no sub-vassal could be created 
after IS Edward I., the intermediate lords have for 


the most part gradually dropped out, and most 
land-owners now hold directly from the crown, 
which was one result aimed at bv William I., 
resulting in the most complete consolidation of the 
countiy. 

Those who wish to see the remains of the feudal 


system in visible, albeit dead and fossilised form, 
may do so more completely on the banks of the 
Rhine than almost anywhere else. The castle of 
the feudal baron towers on its height ; the village 
of his dependents nestles at its foot, with the church 
whose priest was his tenant in frankalmoign, or 
maybe liis chaplain ; the pier, it may be, which 
paid his dues — m fact, all the machinery of a tiny 
kingdom. Between one baron and another there 
might be friendship ; there was more often feud. 
Over a number of the barons was some feudal lord, 
a prince-bishop perhaps, or a duke, and over them 
again the king ; and in legend and story as well as 
in visible remains of the ancient buildings may be 
traced all the ramifications of the system, till' the 


eye of fancy can without much difficulty recon- 
struct it again. 

See Hallam’s Middle Ages (1818); Stubbs, The Con- 
stitutional History of England (1874-78) ; Seebolim, The 
English Village Community (1883) ; Guizot, Histoircdc 
la Civilisation en France (1845); AVaitz, Deutsche Vcr- 
fassungsgeschichte (1843-78; new ed. 1879-S6). 

Feu de Joic, or ‘running-fire,’ a discharge of 
musketry into the air, by a line of soldiers, in 
honour of a victoiy or other great occasion. It 
commences with the right-hand man of the line, 
and passes rapidly down it, each man discharging 
his rifle after a short but regular interval, till the 
extreme left of the line is reached. 

Feuerbach, Ludwig Andreas, German philo- 
sopher, fourth son of the following, was bom at 
Landshut, 28th July 1804. After he had studied 
theology for two years at Heidelberg under Paulus 
and Daub, Hegel attracted him to Berlin, and ere 
long he abandoned theology for philosophy. In 
1828 he became privatdocerit at Erlangen, but failed 
as a lecturer, and next retired to Bruckberg, where 
his wife’s means enabled him to live in studious 
quiet for more than twenty years. In 1830 he 
published anonymously his 6cdcm?cen liber Tod 
und Unstcrblichlccit — an attack on the doctrine 
of immortality— and during the next few years, 
works on the philosophers between Bacon and 
Spinoza, on Leibnitz, and Pierre Bayle. But 
these historical works only paved the way to a 
critical investigation into the nature of religion 
and its relation to philosophy, the results of which 
have been given to the world in several works well 
known to speculative theologians. The most cele- 
brated of these is his famous work on the nature 
of Christianity, Das Wcsen dcs Christcnthmns 
( 1841 ), which had the honour of translation into 
English from the pen of Marian Evans (George 
Eliot). Starting from the Hegelian doctrine 
that the Absolute comes to consciousness only in 
humanity, Feuerbach denies to it any existence 
beyond the human consciousness, maintaining it 
to be merely the projection by man of his own 
ideal into the objective world, on which he feels 
his dependence. All authority above man, and 
consequently all moral obligation, is therefore con- 
sistently regarded as a delusion proceeding from 
man himself, and the highest good is explained as 
that which is on the whole most pleasurable. Yet 
even this highest good is further explained as 
consisting in resemblance to that ideal humanity 
which man creates for himself, and worships as 
God. A kind of ideal theism is therefore retained 
by Feuerbach ; but when his doctrines were adopted 
by the mass of German communists, they degen- 
erated, perhaps logically, into an actual atheism, 
which ignored any moral or social law imposed on 
the individual from any other source than himself. 
The last years of the philosopher were vexed with 
poverty and paralysis, from which he was relieved 
by the' offerings of admirers, and at last by death, 

1 3th September 1872. His works were collected, 
with additions and corrections to bring them into 
accordance with his later views, in ten volumes 
(1S46-66). See the books on Feuerbach by Lud- 
wig Griin (1S74), Beyer (1S72), and Starcke ( 1885). 

Feiierbacli, Paul Johann Anselm von, 
one of the most distinguished criminal jurists of 
Germany, was bom at Jena, 14th November 1775. 
From the gymnasium at Frankfort-on-Main, where 
his father was an advocate, he passed in 1792 to 
Jena to study first philosophy, then law. Already, 
he had made a brilliant reputation by his Kritik 
dcs natiirlichcn Rcchts (1796 ), and his Anti-Hoblcs 
(179S), when he began to deliver lectures which 
introduced into criminal jurisprudence a new 
metliod of treatment, systematised in his Lehr- 
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buck dcs gcmeincn pcinlichcn Rechts (1801; 14t.li 
ed. 1847). This celebrated work placed Feuer- 
bach at the head of a new school of jurists, who 
maintain that the decision of the judge in every 
case ought to be determined solely by an express 
deliverance of the penal law, never by his own 
discretion, and who on that account obtained the 
name of Rigorists. It gave a powerful impetus 
to the feeling in favour of more humane and less 
vindictive punishments. _ In 1801 he was appointed 
professor in Jena, but in 1S02 accepted a call to 
Kiel. In 1804 he removed to Landshut ; but next 
year he was transferred to an official post in 
Munich, and in 180S was appointed privy-coun- 
cillor. The new penal code which he planned for 
Bavaria (1813) was taken as a basis in the emenda- 
tion of the criminal law of several other countries. 
During this period also he published his Mark - 
vnirdige Kriminalrcchtsfcillc (180S-11). In his 
Gcschworcn engcrich t (1813) he maintained that the 
verdict of a jury is not necessarily adequate legal 
proof of a crime. Supplements were published in 
1819 and 1821, and a second volume was added 
in 1825. In 1814 Feuerbach became second presi- 
dent of the Court of Appeal in Bamberg, and 
afterwards first president of the Court of Appeal at 
Anspaeh. In 1S32 he published a work on Kaspar 
Hauser ( q. v. ). He had just edited a collection 
of his lucinc Scliriftcn when he died suddenly 
at Frankfort-on -Main, 25th May 1833. An inter- 
esting life was written by his son Ludwig (2 vols. 
1S52 ). 

Fcuillans, Congregation of, a reform of the 
Cistercian order, remarkable as forming part of the 
great religious movement in the Roman Catholic 
Church during the 10th century, contemporary 
with and probably stimulated by the progress of 
the Reformation. The author of this reform was 
Jean de la Barriere, abbot of the Cistercian 
monastery at Fenillans in Languedoc (20 miles 
south-west of Toulouse), who, painfully struck 
by the relaxation of its discipline, laid down for 
himself a new and much more austere course of 
life, in which he soon found many imitators and 
associates among the brethren of his order. The 
rale thus reformed was, after considerable opposi- 
tion from the advocates of the old rale, approved, 
with certain modifications, by Pope Sixtus V., 
the reformed congregation, however, being still 
left subject to the authority of the abbot of 
Citcaux ; and a convent was founded for them by 
Henry III. in the Rue St Honor6, Paris. The 
subjection to the abbot of Citcaux was removed by 
Pope Clement VIII. in 1595 ; and Urban VIII. in 
1G30 separated the congregation into two branches, 
one for France and the other for Italy, each under 
a distinct general. The rules of both these branches 
were subsequently modified about the middle of 
the same century. 

The celebrated revolutionary club of the Feuil- 
lants took its name from this order, whose convent 
in the Rue St Ilonore was its meeting-place. It 
was founded in 1790 by Lafayette, .Sieves, Laroehe- 
foucauld, and others holding moderate opinions, 
lmt it soon fell before the devouring fire of revolu- 
tion. At length, on the 28th March 1791, the 
assembly in the cloister was forcibly dispersed by 
a raging mob. In October 1791 the'extreme right 
and the right in the Legislative Assembly were 
often called Feuillants. 

Fonillct, Octave, a distinguished French 
novelist, born at Saint -IA, in La Manche, 11th 
August 1812. He was numbered for some time 
in the band of Dumas' literary assistants, and 
began his own literary career with Lc Fruit di- 
fnidii, in the Jicvvc Nourclle. From ISIS he pub- 
li'hed in the Revue dcs Deux M on dcs a series of 


proverbs, comedies, tales, and romances, which 
were collected in Seines ct Proverbcs and Scenes ct 
Comidi cs (5 vols. 1853-50). He was elected to fill 
Eugene Sciibo’s chair at the French Academy in 
1862, and was afterwards librarian to the emperor. 
Some of the earlier novels, as the pathetic stoiy 
La Petite Comtcssc, gave promise of power, but 
his popularity as a novelist really awoke with the 
publication of the masterpiece Lc Poman cTun 
Jcunc Homme Pauvrc (185S), and the only less 
beautiful Sibyllc (1862). These were followed by 
M. de Cantors (1867), Julia de Tricam r (1872), 
Un Manage dans le Monde (1S75), Lcs Amours 
de P/tilippc (1877), Lc Journal cTtmc Femme 
(1878), Histoire d’unc Parisicnnc (1SS1), and the 
striking La Moric (1886). He has written many 
successful comedies, but it remains true that 
his dramatic faculty is more effectively displayed 
in his novels than in his work for the stage. 
Feuillet lias many excellent gifts as a writer of 
fiction. His stories are cleverly constructed, grace- 
fully told, and unstained by coarseness; he is 
thoroughly acquainted with the high circles in 
which his characters move ; he has pathos and 
even passion at his command. Yet he cannot lie 
classed as a great novelist. He has never created 
a really strong character ; he frequently strikes 
a false note ; lie indulges in morbid sentimental- 
ism, and has a weakness for treating dubious 
situations while posing as a strict, moral teacher. 
These defects are in the main unapparent in Le 
Roman d’nn Jcunc Homme Pauvrc, but the story, 
though interesting and in parts charming, yet 
fails to leave a powerful impression on the reader. 

Fenilleton (Fr., lit. ‘a small leaf’), the name 
applied to that portion of a political newspaper set 
apart for intelligence of a non-political character, 
for criticisms on art or literature, or for fiction, and 
usually separated from the main sheet by a line. 
The feuilleton was first adopted in lSOObytheAbbe 
Geoftroy for dramatic criticisms in the Journal dcs 
Dibats, but by degrees the element of belles-lettres 
became dominant, and the result was a species of 
light journalistic literature, in which Jules Janin 
became the acknowledged king. In the years 
immediately preceding the revolution of February 
184S entire' romances were spun out in the feuille- 
ton, as the novels of Engene Sue in the Const it v- 
iionncl. Among the later French fcuillctonistcs 
may be named Fr. Sarcey, P. de Saint-Victor, 
Alb. 'Wolff, Jul. Clarctie, and A. Scholl. The 
French system lias been imitated in Germany, 
though with less success than in France, hut lias 
hitherto found less favour in England. The mom 
eminent of recent German fcuillctonistcs are k. 
Frenzel, F. Linclau, L. Pictsclq F. Gross, 0. 
Banck, and the humorists, Eckstein, Stettenhcim, 
Trojan, and Dohm. 

Fcyal, Paul Henri Corentin,_ a French 
novelist, born at Rennes, September 27, 1817. Of 
his many bright and vigorous novels may he named 
Lcs Mystircs dc Londrcs (1844), Lc Fils du Diablc 
(1847), and Lc JJossu (1S58). Many of his romances 
have had an extraordinary run when dramatised. 
Feval became converted to the strictest Roman 
Catholicism in 1876. 

Fever (Lat. febris, lit. ‘a trembling’), a diseased 
condition of the system, of which the most import- 
ant characteristic is a rise in the temperature of 
the body. Fever should he regarded as funda- 
mentally a symptom or group of symptoms, rather 
than as a disease or class of diseases, for the causes 
leading to it arc extremely various; but it i“ a 
symptom of such importance that the term is iim'o, 
with a distinguishing epithet, as the name of a 
number of diseases. The increase of the tempera- 
ture of the body requires to be estimated according 
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to the state of the internal parts rather than the 
external ; the surface of the hotly, and particularly 
the extremities, being not unfrequently cold rather 
than warm. In many cases where fever occurs, 
most characteristically in Ague (q.v.), it may 
he considered as passing through three distinct 
stages more or less marked : ( 1 ) the cold or shiver- 
ing stage; (2) the hot stage; (3) the sweating 
stage. This description, however, requires to he 
qualified by the remark that, even in the cold stage 
of fevers, it is now well ascertained that the Wood 
and the internal organs have an elevated tempera- 
ture, as estimated by the thermometer introduced 
into the cavities of the body. In the cold stage of 
fever, accordingly, and even in the most violent 
ague, when the teeth are chattering with cold, and 
the whole surface is pale and clammy, the state of 
the system is well expressed by the maxim of 
Virchow, to the effect that ‘ the outer parts freeze 
while the inner bum.’ The increase of temperature 
is very various in different diseases and at different 
times in the same case. When it is over 104° F. 
it may be regarded as ‘ high ; ’ when over 106° it is 
often called hyperpyrexia ; and when it exceeds 107° 
for more than an hour or two a fatal issue is almost 
certain. 

Elevation of temperature, though perhaps the 
most important, is by no means the only indication 
of the feverish state. It is often ushered in by a 
chill, or a distinct shivering, or rigor, as it is techni- 
cally called ; this leads through the cold stage to 
the' hot, which usually follows pretty rapidly, and 
is attended by all the febrile phenomena in their 
highest degree. The pulse, and usually the breath- 
ing, are quickened ; the appetite is lost or impaired, 

■ and the tongue furred; there is thirst, often ex- 
cessive ; headache and pains in the back and limbs 
are often present, with restlessness and general 
uneasiness; there is great weakness of the mus- 
cular system ; .all the secretions are disordered, the 
mine in particular being scanty, high-coloured, 
and loaded with sediment ; when the fever is 
severe, delirium often comes on, especially at night. 
If the feverish state continue, rapid wasting takes 
place, especially affecting the fat and the muscles. 
If the case take a favourable turn, the feverish state 
terminates either gradually, by lysis, as in typhoid 
fever, or suddenly, by crisis, as in typhus fever and 
acute inflammation of the lungs. In the latter case 
there is often what is called a ‘ critical discharge ’ 
from skin, kidneys, or bowels. (For the features of 
special feverish diseases, see under their respective 
titles.) 

The cause of the increased temperature in fever 
is not yet fully understood. Increased oxidation 
takes place in the body in almost all cases where 
fever is present, and must be associated with in- 
creased evolution of heat ; but calculation seems to 
show that this is not sufficient to account in many 
cases for the high temperature maintained. Whether 
the other factors concerned depend upon obscure 
chemical changes in the body, or upon some peculiar 
disorder of the nervous system, is at present only a 
subject of inquiry and speculation. 

Diseases in which fever occurs are separated 
pretty naturally into two great groups : in one of 
these the fever is the greatly predominating fact, 
and determines the specific character of the disease, 
the local disease (if present) being quite subor- 
dinate, and usually secondary in point of time ; in 
the other the opposite order prevails, and the 
fever is obviously secondary. Hence the distinc- 
tion embodied in medical language between idio- 
pathic (i.e. ‘self-originating,’ ‘spontaneous’) and 
symptomatic or secondary fevers. The idiopathic 
fevers are distinguished with reference to their 
mode of diffusion, as Epidemic (q.v.) and Endemic 
(q.v.); or with reference to their supposed cause, 


as contagious, infectious, malarious, &c. ; or with 
reference to their incidental symptoms and their 
peculiarities of course and termination (the pre- 
sumed specific phenomena attracting, of course, 
particular attention), as eruptive (see Exanthe- 
mata) or non-eniptive, malignant, &c. See also 
Diseases (Classification of). 

Among these distinctions, based upon the course 
of the fever, one demands particular notice, as 
involving an important law of febrile diseases 
generally, and of a large class of fevers of warm 
climates in particular. Periodic increase and dimi- 
nution, or paroxysms of longer or shorter duration, 
with intervals of more or less perfect relief from 
all the symptoms, are characteristic of most diseases 
of this kind, but especially of those arising from ' 
malaria — i.e. emanations from the soil, educed 
under the influence of solar heat. The duration of 
the paroxysms and of the intervals, the complete 
intermission, ormore partial remission, of symptoms, 
become in such cases the characteristic facts that 
mark the type, as it is called, of the fever, which is 
according]}’ distinguished as intermittent or remit- 
tent, and, according to the length of the periods, 
tertian, quartan, quotidian, &c. See Ague. 

Symptomatic or secondary fever occurs in a large 
number of diseases. Indeed, there is no condition 
which rules so large a part of the physician’s duty, 
whether in the way of distinguishing diseases or of 
curing them, as this constitutional state. It is 
specially associated with acute or sub-acute in- 
flammations of the various organs and tissues of the 
body. Among the diseases where it is usually most 
marked some of the most important are acute 
rheumatism, or rheumatic fever ; acute abscess ; 
meningitis, often called brain fever ; acute pneu- 
monia, or inflammation of the lungs ; peritonitis. 

Hectic is only distinguished from other forms of 
fever by the comparative mildness of its symptoms, 
and its slow and insidious progress. It is’ specially 
characteristic of Consumption (q.v.) amt allied 
diseases, and of chronic forms of blood-poisoning. 

The treatment of the feverish state depends so 
much on the cause which produces it that it can 
hardly be profitably treated in a general way. 
Some remarks, however, on the methods in use for 
reducing the temperature of the body may not be 
out of place. In very many cases of fever no such 
treatment is necessary ; but when the temperature 
is so high, or so long above the normal, as to be in 
itself a source of danger to the patient, special 
means must be adopted for its reduction. Quinine 
has long been in use for this purpose in many 
diseases besides ague and other malarial fevers, in 
which it is the remedy par excellence. But within 
the last few yearn several new drugs have been 
brought into use, which have the property of 
reducing feverish temperature in most cases, and 
appear to be of great value. Of these antipyrin 
and antifebrin, both derivatives of coal-tar, have 
found most favour. Ice-bags, or coils of metal 
tubing through which cold water is kept flowing, 
are sometimes applied to the surface of the bod}-, 
particularly to the neighbourhood of an organ on 
inflammation of which the fever depends. But the 
most powerful and certain of all methods, the only 
one hitherto found effectual in certain forms of 
‘ hyperpyrexia,’ is the use of a cold wet pack, or a 
bath at a temperature below that of the body. 
Such measures, it need liardlv be said, require much 
caution and judgment in their application, but they 
have been found of great value in various forms of 
disease. 

Feverfew ( Matricaria — Pyrctlcntm — parlhc- 
nimn), a composite perennial, common in hedge- 
banks and waste places, but in Britain usually .as a 
garden escape. It is closely allied to camomile, 
and still more to wild camomile (see Camomile), 
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and like these is of immemorial use in medi- 
cine as a tonic and bitter, its popular name 
recording its febrifugal 



properties. Like many 
other popular medicines, 
it has now been replaced 
by more potent reme- 
dies, save occasionally in 
the domestic practice of 
country districts, or in 
that of the herbalist. A 
double variety is not 
uncommon in gardens. 
The Mayweed (i)/. in- 
oclora ), with leaves more 
resembling those of 
camomile, but almost 
scentless, and large 
flowers with white ray 
and yellow disc, is com- 
mon in cornfields and 
waste places in Britain 
and throughout Europe. 
See PfEEriTKOTf. 


Common Feverfew Fcvci°W01*t ( Trios - 

[Matricaria parthcnium). teum perfoh'atum), a 
perennial of the order 
Caprifoliacece, a native of North America, where 
its dried and roasted berries have been occasion- 
ally used as a substitute for coffee ; its roots act 
as an emetic and mild cathartic. It is sometimes 
called Tinkar's Root, from the physician who (irst 
bi ought it into notice. 

Feydeau, Ernest, a French novelist, born in 
1821, whose stories depict the worst features of 
society in the time of the Empire. Despite the 
morbid tone and low morality of his works, he had 
unquestionable talents, and produced one novel, 
Si/lvtc, of much more than ordinary power. Among 
his other works are Fanny Souna, Lc Roman 
d'unc Jcitnc Marttc, Amours Tragiqucs, Catherine 
Overmciro, Lc Secret du Bonhcur. Fevdeau died 
in 1873. 


Fez, or more properly Faz, the second capital of 
the sultanate of Morocco, lies inland in 34r G' N. 
lat. and 4° 5S' W. long., about 100 miles E. of 
Rabat on the Atlantic. Standing in a pear-shaped 
valley surrounded with hills, which are clothed 
with orchards of orange, pomegranate, apple, and 
amicot trees, and with olive-gardens, whilst the 
plain is strewn with numerous mined buildings, 
Fez presents a strikingly oriental appearance. The 
town itself, divided into two parts by a little stream 
that joins the Sebu 24 miles to the NE. of the 
town, is encircled by crumbling walls, and 1ms 
narrow, dirty, sunle°s streets. For more than a 
thousand years Fez has been one of the sacred 
cities of Islam, being especially renowned for its 
university and schools of learning. The university, 
attached to the mosque of the Cherubini, called 
aFo the mosque of Muley Edris (one of the largest 
and most venerated in North Africa), was founded 
m 859 ; at present it is frequented by about 700 
pupils, who come from all parts of the Mohammedan 
world, and are taught by about forty professors. 
Attached to this mosque is a library, computed to 
contain 30,000 MSS. Besides the university there 
are also fourteen colleges. The extensive palace of 
the sultan is now partly in ruins. Although thus 
falling into decay, Fez is nevertheless one of the 
busiest commercial towns of north-west Africa ; its 
merchants import European manufactured wares 
and the productions of tropical lands, which they 
despatch by periodical caravans to Timbuktu anil 
the interior of Africa, and export (since 1S85 very 
largely bv way of Rabat, instead of as formerly 
by Tangier) the products they receive thence in 


return, such as fruits, gums, ivory, gold, together 
until those of the native industries, chief amon»$t 
which are morocco leather, fez caps, pottery, ami 
gold and silver Wares. The population is verv 
variausly estimated from 150,000 to 50,000; a 
native computation in 1888 puts it. at only 24,000, 
embracing Arabs, Berbers, Jews, and Negroes. Fez 
was founded by Muley Edris in SOS, and was the 
capital of the Edrisi dynasty as long as it lasted. 
Towards the end of the lltli century the town was 
made the capital of an independent kingdom, 
founded (10S6) by the Almoravid prince, Yussuf 
ibn Tashfin, and from that time onwards it ranked, 
on account both of the veneration it was held in as 
a sacred city and of its learning, as one of the first 
cities of Islam. But from the date of its incorpora- 
tion with Morocco, iii 1548, it began to decay in 
importance. See Delphin, L'EnscigncmcntSuptricur 
Mmsulmatn (1SS9), and De la Martini ere, Morocco 
(Eng. trans. 1889). 

Fez, a red, brimless cap of fine wool, fitting 
closely to the head, with a tassel of black or blue, 
worn in Turkey, Persia, Greece, Albania, Egypt, 
and on the shores of the Levant generally. The 
name is derived from the town of Fez, where such 
caps were first made ; at present the best are manu- 
factured in Tunis, but fezes of fair quality are pre- 
pared in Germany, France, and Switzerland. In 
Africa they are usually called tarbusl. 

Fezzan, a province of the Turkish empire, 
politically attached to Tripoli, to the south of 
which country it lies. Extending some 390 miles 
N. and S., and some 300 E. and W., between 24° 
and 29° N. lat. and 12° and 1S° E. long., Fezzan 
belongs to the desert region of North Africa. It 
consists of a huge depression, fenced in on all sides 
except the west by low ranges of bills, and traversed 
by barren, stony, shelterless plateaus, between 
which lie long shallow valleys, containing numerous 
fertile oases. The northern barrier of tire province 
is the range of Jebel es-Soda, which strikes off' 
nearly due east from tire south-east corner of the 
Saharan plateau called the Hammada el-Honna, 
and is continued towards the south-east by the 
Haraj el-Aswad. The Jebel es-Soda measures about 
125 miles in length, and has an average altitude of 
2950 feet. South of this range stretches for some 
80 miles ft series of low elevations, strewn with 
smooth stones, destitute of water, and almost 
entirely devoid of plant and animal life ; beyond 
these again comes a region of sandy alluvial soil, 
containing saline deposits, with a tolerably good 
supply of water at 10 to 12 feet below the surface. 
South of the Hammada el-Hoinra Fezzan is in- 
vaded by the edeyen or Salmran sand-dunes ; ami 
these are separated from the Hammada of Murzuk 
on the south by the Wady Lad«bal, a watercourse 
extending north-east for about 125 miles. The 
southern border of the province is formed by the 
Tiimmo Hills, more than 2500 feet high, which 
connect the Almggar plateau in the novth-we-t 
with the mountainous region of Tehcsti in the 
south-east. The entire region slopes gently towards 
the east. 

The oases, mostly depressions in the valleys, 
are the only cultivated spots, wliete a little 
grain and a few vegetables are raised, and where 
grows the date-palm, the principal source of food 
for the inhabitants and their domestic animals. 
Of these camels, poultry, and pigeons arc alone 
kept in any groat number. The climate is on the 
whole uniform and healthy, although malarial fever 
is very frequent. Fe/zan is both hotter in summer 
and colder in winter than Tripoli ; its temperature 
ranges from 23‘ to 112°, the annual mean being 
70° F. The atmosphere is very dry ; rain scarcely 
ever falls. The principal winds blow fiom the 
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south and east, but front December to April north 
and west winds are very prevalent. There is no 
industry, no export trade except in soda, obtained 
from extensive salt lakes north west of Murzuk, 
and very little commerce. Formerly, however, the 
Fezzan merchants occupied a very important 
position as intermediaries in the trade between 
Tripoli and Egypt with Bornu and Timbuktu ; but 
the opening of new routes and the attempts to 
check the trade in slaves— the great staple of this 
route — have destroyed the commercial importance 
of Fezzan. The inhabitants, estimated by Nach- 
tigal at about 50,000, are a mixed race, embracing 
Tuareg, Tibbu, Bornu, Haussa, and Arab elements 
grafted on the original nomadic stock. They are 
frivolous, pleasure-loving, and idle, but noted for 
their honesty and good-nature, as well as notorious 
for their immorality. In their manners and social 
customs they have borrowed largely from Arab 
originals ; in religion they are Mohammedans of 
the Sunnite creed. The principal town of the pro- 
vince is Murzuk, a place of about G500 inhabit- 
ants. 

Fezzan is the ancient Pliazania, or the land of 
the Garamantes, whose capital was Garaina, and 
who were conquered by the Roman Balbus in 20 
B.c. In the middle of the 7th century the country 
was invaded and subdued by a lieutenant of ’Amr 
ibn el-Asi, the Moslem conqueror of Egypt. From 
the 10th century onwards, with the exception of 
about 100 years (the 13tli century), when it was 
held by the kings of Kanem from the south, Fezzan 
was ruled by native or Arab dynasties. From the 
16th century its history may be epitomised as a 
series of struggles against Tripoli, until in 1842 it 
finally lost its independence, and became a Turkish 
province and part of the governor-generalship of 
Tripoli ; but it has now a separate governor, who 
acts almost wholly independently of the governor- 
general of Tripoli. See Barth, Travels in Central 
Africa (vol. i. Lond. 1857), and Nachtigal, Sahara 
vnd Sudan (vol. i. Berlin, 1879). 

Fiars (a word of controverted origin, probably 
connected with the French off enrage, ‘taxation,’ 
but possibly with far, ‘ the holder of a fee, ’ as origin- 
ally contined to crown vassals). The fiars prices 
in Scotland are the prices of the different kinds of 
grain of the growth of each county for the preced- 
ing crop, as fixed by the sentence of the sheriff, 
proceeding on the report of a jury summoned for the 
purpose, before whom the evidence of farmers and 
corn-dealers is produced. The values thus officially 
ascertained serve as a rule for ascertaining the 
prices of grain in all contracts where they are not 
fixed by the parties ; and in many sales it is agreed 
to accept the rates fixed by the fiars. The original 
use was to fix crown rents, and it was long ere the 
system was applied to church stipends. See 
Teixds. 

The form of procedure in ‘ striking the fiars,’ as 
it is called, is regulated by Act of Sederunt, 21st 
December 1723, renewed 29th February 172S, which 
is itself of doubtful legality. The time fixed by 
this act for summoning the jury is between the 4th 
and 20th of February, and the verdict must be 
returned before 1st March, old style ; which is gene- 
rally considered too early, as before that time not 
much grain of the previous crop has been brought 
into the market. Later dates were afterwards 
fixed for Orkney and Shetland. Mr Barclay, sheriff- 
substitute of Perthshire, in his Digest, gives the 
following account of this difficult and delicate pro- 
cess as practised in his county. ‘ In Perthshire, the 
fiars court is held on the last Friday of February, 
or the first Friday of March. The jury consists of 
eight heritors, a few farmers, and some neutral 
parties, especially one or two able to check the 
calculations. An experienced accountant is sworn, 


and acts as such, but is not on the jury, and is paid 
a fee from the county rates. The list of the jury is 
shifted every alternate year, thereby giving suilicient 
release from duty, and yet securing persons skilled 
in the practice. Some yearn ago it was arranged to 
take no juror who either paid or received rents 
according to the fiars ; but this greatly limited the 
choice, and was complained of, and abandoned. All 
considerable dealers in Perthshire victual, whether 
resident in Perthshire or elsewhere, are uniformly 
summoned, and in addition every person whose 
name is given in by whatever person interested.’ 
There are, however, grave differences of procedure 
in the different sheriff' courts. In fact the Act of 
Sederunt was never in operation in Haddington. 
The result has been an artificially severe fluctua- 
tion in values. It is obvious that the method of 
fixing fiars requires investigation and correction ; 
also that all grain payments should be compulsorily 
converted into money. The same mode is not 
adopted in England under the Tithe Commutation 
Act ( see Tithes ). See Paterson, Historical Account 
of the Striking of the Fiars in Scotland (1852); 
Fiars Prices, by William Hector ; Position of Fiars 
Prices and Conversion of Grain Payments, by N. 
Elliot ( 1879 ). For the fiars prices prior to 1776, see 
Bald’s Tables. See also Taylor’s Tables of Value 
of Tithe Rent Charges (1879), and, for elaborate 
tables, the annual issue of Oliver and Boyd’s Edin- 
burgh Almanac. 

Fiasco, a term borrowed from the usage of the 
Italian theatre, and now naturalised in France, 
Germany, and England, for a failure in acting or 
singing, or by extension of the metaphor for a 
failure of any kind. In Italy it is not uncommon 
to hear an audience cry out, ‘ Ola, olh, fiasco,’ even 
w hen the singer has only made a single false note. 
The word means literally ‘ a bottle,’ and its meta- 
phorical use may contain an allusion to the bursting 
of a bottle. j 

Fiat, in English law, a short order or warrant \ 
of a judge or public officer for making out or allow- ' 
ing processes, letters-patent, Ac. 

Fiber. See Musquash. 

Fibres, Textile. See Fibrous Substaxces. 

Fibrin is a proteid substance which appears in 
the blood after it is shed, and by its appearance 
gives rise to the process of coagulation or clotting. ! 
Freshly prepared fibrin is a stringy, elastic, white : 
substance. Its elementary composition is carbon, j 
52 '6 ; hydrogen, 7’0; nitrogen, 17'4; sulphur, l - 2; ' 

oxygen, 21 - S = 100’0. It gives the various reac- 
tions of the proteid substances (see Proteids). 

It is insoluble in water, and only slowly soluble in 
solutions of the neutral salts. It is precipitated 
by a saturated solution of sulphate of magnesium! . 
It must therefore be considered as nearly allied 
to the globulin group of proteids. • J 

Fibrin may best be obtained by whipping bloo| 
as it is shed with a bundle of twigs, winch after 
time become surrounded by masses of the librou 
elastic threads of fibrin. These may then be washer 1 
to free them from the various constituents of the| 
blood. The mode of appearance may be well! 
studied by allowing a layer of blood to coagulate 
on a microscopic slide under a cover glass, amt then! 
gently washing the cover glass to which the clot 
adheres with a stream of water. It will be seen 
to consist of a delicate reticulnm of fibrils with 
granular-looking masses at many of the nodal 
points. The fibrils appear to have shot out from 
these granular masses. 

The source of fibrin is a matter upon which our 
knowledge is at present imperfect. The most 
recent investigations tend to show that a substance 
belonging to the globulin group of proteids, and 
known as fibrinogen, which occurs in the blood- 
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plasma before coagulation, becomes precipitated as 
fibrin 'when the blood is shed. "What is the cause 
of this precipitation we do not know. Formerly it 
was supposed that the white corpuscles broke down 
and set free a ferment which set up the change. 
More recently the possible connection of the third 
element of the blood— the blood platelets— with the 
process has been suggested by various pathological 
investigations. Apparently the granular nodal 
masses already described are composed of these 

B ' 1 ’ets. Although the wet fibrin derived from 
appears somewhat bulky, when dried and 
weighed its amount is found to be very small — on 
an average only 0’2 per cent. See Blood. 

Fibrous Substances. Such of these as are 
used in the arts are either of animal or vegetable 
origin, with the exception of Asbestos (q.v.), which 
is mineral. Fibres which can be spun and woven, 
or made into cloth or paper by a felting process, 
have some peculiarity of structure which fits them 
for such purposes. Human hair or horse-liair is 
not suitable for ordinary textile fabrics, because 
either resembles a very thin flexible rod with 
smooth sides, so that when an attempt is made to 
twist a number of them into a yarn, or form them 
into a felted substance, they will not hold together. 
Horse-hair used singly is made into cloth because 
it is exceptionally strong. But nearly all fibres 
suitable for woven or felted fabrics, such as wool, 
silk, cotton, or flax, have on their surface serrations 
or projections of some kind, or they have a prone- 
ness to twist and curl, either of which characters 
causes them to interlock, so that when they are 
spun into yarn they do not untwist again. These 
little prominences or projections are only seen when 
the fibre is highly magnified. 

In addition to suitable structure, the value of a 
fibre for industrial purposes depends upon its 
strength and elasticity, and upon its capability of 
being bleached and dyed. Length and fineness are 
also considered, as well as abundance of supply. 

The wool of the sheep and the shawl goat 
is described under Wool and Cashmere Goat. 
See their respective heads for alpaca, mohair, fur, 
and silk. There are a few other animal fibres of 
some interest or importance, such as camel’s hair, 
from which an excellent cloth is made, and cow- 
hair, _ which is used in considerable quantity for 
inferior kinds of woollen goods. A fibre of a silky 
nature is obtained from the byssus of a large 
Mediterranean bivalve shell-fisli ( Pinna nobilis), 
which is made into shawls and gloves. 

Different parts of plants yield fibres. Only 
dicotyledonous plants have a true bark, and from 
these come the most important textile fibres of 
vegetable origin. These generally consist of strong, 
fine, flexible bast fibres from the bark sheath, of 
winch flax, hemp, rhea, and jute are examples 
'see Bast). The most valuable of all, however 
-viz. cotton, consists of hairs which surround the 
reds of the plant. In inonocotylcdonous plants, 
’Inch also yield many serviceable fibres, these are 
ommonly obtained from the fibrous portions of 
leaves and of leaf-stalks. More rarely they occur 
as hair-like libras which form appendages to leaves 
or surround their base. Coir fibre Ls from the husk 
of the nut of the cocoa-nut palm. 

Vegetable fibres consist essentially of Cellulose 
(q.v.), a substance which is not easily acted upon 
by chemical reagents such as affect allied bodies 
found in plants. This is an important property in 
connection with some of the manufacturing pro- 
cesses through which they require to pass. 

Cotton, flax, hemp, jute, and coir are described 
under their respective heads ; rhea or China-grass 
under IUehmeria ; and New Zealand flax (Phor- 
mum tenax ) under Flax. The vegetable fibres 
noticed in what follows, though less known than 


those used in our principal textile industries, are 
nearly all of some importance commercially. Be- 
sides these there .are quite a number of* plants 
yielding fibres known to have valuable properties 
which have not, except in the countries in which 
they grow, received any industrial application. 

Fibres from Exogenous Plants. —A sclc mas 
syriaca (Silk Weed). — The seeds of this plant 
are covered with a silky down which is used for 
a variety of purposes, such as the stuffing of 
beds and for mixing with wool for certain kinds of 
cloth and felt. The species is a native of Syria, 
but is also found in North and South America," and 
is cultivated in some parts of Europe. 

Bcaumontia grandijlora is another plant yielding 
a hairy or silky fibre from the seeds. This is con- 
sidered to be one of the best and strongest of the 
seed-hairs called ‘ vegetable silk.’ , 

Broussonctia papyrifera (Paper Mulberry). — A 
fine white cloth called tapa is made in a number of 
the Pacific Islands by beating the bark of this tree. 
The bark of this and another species of Broussonetia 
is much used for making paper in Japan. Quite 
recently the fibrous portion of the bark of the young 
shoots of white mulberry ( Morns alba) has been 
used as a textile material in Italy (see Mul- 
berry ). 

Crotalaria. juncea (Sunn Hemp). — -Indigenous to 
Southern Asia and the tropical portion of Austral- 
asia ; cultivated all over India. The fibre is very 
suitable for cordage, considerable quantities being 
exported from India for this manufacture. 

Daphne longifolia, D. papyracca, D. Wallichi . — 
The fibre of the bark of each of these Indian plants 
is used in the manufacture of paper and ropes. 

Eriophorum comosum (Pollmia criopoda) (Babar- 
grass, Cotton-grass). — This plant is very common 
in many parts of India. The down at the base of 
the seeds is largely used in India for making paper, 
ropes, and cordage. 

Hibiscus cannabinus (Hemp-leaved hibiscus, 
Deccan hemp). — In the North-west Provinces, as 
■well as in other parts of India, this small herbaceous 
shrub is largely cultivated for its fibre, which is 
sometimes used to adulterate jute. It is inferior 
to the latter in quality, being rather coarse and 
harsh, though strong. In India it is made into 
ropes and nets and largely into paper. 

Hwnulus lupitlus (Hop). — From the hop vine a 
useful fibre is obtained, which is turned to account 
for making cloth in Sweden. In England it has 
been made into millboard. 

Pinus sylvestris (Pine-wool). — In recent years 
fibre obtained from the leaf-needles of the Scotcli 
fir has, on the continent of Europe, been mado 
into a blanket stuff for hospitals, flannels, and 
hosiery. It is usually mixed with cotton or wool. 
The material is believed to have medicinal pro- 
perties. 

Tilia curojma (Common Lime-tree). — The bast 
fibres of this tree are extensively used in Russia for 
mats, ropes, and other purposes. 

Fibres from Endogenous Plants.— Agave 
amcricana (Spanish aloe). — An excellent fibre is 
obtained from this plant, which grows in great 
abundance in all parts of tropical America. It has 
also been successfully introduced into some coun- 
tries of the Old World. The fibre is made into 
ropes, twine, and netting, as well as into matting 
and imitation haircloth. 

Agave incxicamt . — A plant distinct from the lari, 
though often confounded with it. The limes of 
both are used for the same purpose. Paper was 
made by the ancient Mexicans from A. viextcati't 
in the same way ns the Egyptians made it from 
the papyrus. , . . 

Agave sisalamt ( Sisal hemp). — The fibre of tins 
species, which glows in Yucatan, Mexico, ami 
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Central America, is especially valuable for ship 
cables, as it has been found to resist the action of 
sea-water better than most other materials used 
for their manufacture. Sisal hemp is sent in con- 
siderable quantities to the United States, but some 
of it is also sent to Europe. 

Attalca funifera (Piassava). — From this palm 
much of the cordage used on the Amazon River is 
made. The strong fibres used surround the young 
leaves. These are known in commerce as piassava 
fibre, or at least one kind of it, which is used in 
Europe chiefly for brushmaking. Another kind of 
piassava is got from Lcopoldina, piassava, also a 
Brazilian palm. 

Bromelia anancts (Ananassa sativa ) ( Pine-apple ). 
—In some places, such as the Bahamas and India, 
this plant is cultivated for its fruit, but in Malacca, 
Java, China, and some other eastern places chiefly 
for its fibre. Several species of bromelia yield use- 
ful fibres. The B. pigna of the Philippines yields 
the fine thread from which the costly pma cloth or 
pina muslin is made. B. sylvestris, called in Cen- 
tral America the pita, and in Mexico the istle , also 
produces an excellent fibre. 

Carludovicct palmata (Panama screw-pine). — 
The unexpanded leaves yield the straw of which 
Panama hats, so much valued for their durability, 
are made. 

Caryota mens ( Iiittool ). — From the leaves of this 
Indian palm the kittool fibre, now largely used to 
mix with bristles in brushmaking, is obtained. 
Strong ropes are made of it in India. 

Copcrnicia ccrifera (Carnauba or Carnahuba 
— q.v. — palm). — A Brazilian palm remarkable for 
the number of useful products obtained from it. 
In that country the fibres of its leaves are used 
for ropes, mats, brooms, &c. 

Coryplia australis (Australian cabbage-palm).— 
The fibre obtained by splitting the leaves is made 
into clothing, netting, and hats. 

Macrochloa tenacissima ( Esparto-grass ). — Es- 
parto fibre is now manufactured into Paper (q.v.) 
on a great scale. For this purpose it is extremely 
well suited, being fine and strong, with a tendency 
to curl. Until comparatively recently much of the 
esparto-grass of commerce was supposed to be the 
Lygcum spartum, an allied plant. 

Musa tcxtilis (Manilla hemp). — The chief use of 
this fibre is. in ropemaking, but matting is also 
made from it on a considerable scale in Dundee. 
It is prepared from the leaf-stalks of a wild plan- 
tain growing in the Philippine Islands. 

Fibre from an Acrogenous Plant, Cibotium 
baromctz (Pulu fibre). — The fibre so called sur- 
rounds the stalks of the fronds (leaves) of the 
plant, which is a fern growing in the Sandwich 
Islands. This fibre, like some of those occurring as 
hairs on seeds, is called ‘ vegetable silk.’ It is used 
in the United States and Australia for stuffing in 
upholstery work. 

Fibro-vascular Bundle. See Leaf, Stem, 
Bark, Vegetable Histology, &c. 

Fib'ula, a clasp or buckle (see Brooch, 
Buckle). For the bone so called, see Leg. 

Fichte. Johann Gottlieb, a distinguished 
German philosopher, was born at Rammenau, near 
Bautzen, in Upper Lusatia, 19th May 1762, of a 
family distinguished for their simple piety, upright- 
ness, and firmness of character. His earlier years 
were marked by a love of solitary musing and medi- 
tation. In 1771 he was placed at the gymnasium 
of Pforta, near Naumburg ; and in 1780 he entered 
the university of Jena, where he devoted himself 
at first to theology, but afterwards to philosophy. 
During the years 17S4-SS he supported himself in 
a precarious way as tutor in various Saxon families. 
Subsequently he went to Zurich in a similar capa- 


city, where he first met Johanna Maria Ralin, who 
afterwards became his wife. Circumstances pre- 
venting their immediate union, Fichte in 1791 
accepted a tutorship at Warsaw, in the house of 
a Polish nobleman. The situation proving dis- 
agreeable, it was thrown up, and Fichte proceeded 
to Kbnigsberg, where he had an interview with 
Kant, of whom he had become an ardent disciple. 
At first he met with a rather chilling reception. 
With the view of establishing a better understand- 
ing, he resolved to write his ‘ Critique of all Revela- 
tion ’ {Kritik alter Offcnbanmg ), published in 1792. 
Kant, on the work being submitted to him, praised 
it highly, and ultimately recommended Fichte to 
his own publisher, Hartung. In the meantime, 
however, Fichte’s available means of subsistence 
being exhausted, lie was forced to ask the loan of 
a small sum of money from Kant, which the latter 
refused. A temporary appointment as tutor in 
the family of the Count of Krokow, near Danzig, 
relieved him from immediate difficulties ; and the 
high literary fame which rapidly followed the 
pvuilication of the Kritik having opened to him 
a new career in life, he returned to Zurich in 
1793, where on 22d October he married Johanna 
Rahn. In 1794 he was appointed to the chair of 
Philosophy at Jena, where he commenced to ex- 
pound his system of transcendental idealism. His 
prelections were distinguished by singular earnest- 
ness and oratorical power, combined with the enun- 
ciation of the loftiest moral principle. 

- He now clearly broke away from the limitations 
of the Critical Philosophy of Kant, of which he 
had already declared, writing to Niethammer in 
1793 : ‘My conviction is, that Kant has only indi- 
cated the truth, but neither unfolded nor proved it.’ 
His ‘ Doctrine of Knowledge ’ ( Wisscnschaftslchrc, 
Jena, 1795), his work on the 1 Foundation of 
Natural Rights’ (GrundlaqcdcsNaturrechts, 1796), 
and the ‘Ethical System’ {System dcr Sittcnlchrc, 
1798) contain a systematic exposition of his philo- 
sophy in its earlier form, expressed in an abstract 
and somewhat repellent terminology which was 
laid aside in his later and more popular works. 
In 1799 an absurd accusation of atheism, fervidly 
but fruitlessly refuted, led to his removal to Berlin, 
where he delivered lectures on philosophy to a 
select auditory. In 1800 appeared his work ‘ On 
the Vocation of Man ’ ( Ucbcr die Bcstimminig dcs 
Menschcn). In 1805 he obtained the chair of Philo- 
sophy at Erlangen, with the privilege of residing at 
. Berlin during winter. Here he delivered his cele- 
brated lectures ‘On the Nature of the Scholar’ 
{Ucbcr das I Vcscn dcs Gclchrtcn, 1805-6). In 1806 
appeared his ‘Characteristics of the Present Age’ 
{Grundziige dcs qegemeartigen Zcitaltcrs), and in 
the same year his ‘Way to the Blessed Life, 
or the Doctrine of Religion’ (Amccisung sum 
scligcn Lcbcn oclcr Rcligionslchrc). In these works 
we find the highest expression of his philosophy in 
its mature form, divested of the earlier technicali- 
ties. In his relation to the public events of his 
time Fichte exhibited a high-toned and earnest 
patriotism. The victories of Napoleon at Auer- 
stadt and Jena drew forth the famous ‘ Addresses 
to the German Natioy IfAdRedcn an die Dcutschai ). 
In these addressed ' - out the leading idea 

of his ‘ Cliarar^, — '•te_ summoned his 
fellow-country n: ' 'Erring en- 

i thusiasm, to t) .cm from 

past ages, of reason in 

which mind $ .ndance of 

human affair . eloquence he 

pointed out/ . .uitional regeneration 

in a system education, of which he laid 

down the p. _ and delineated the chief features. 
His patriotic zeal was fully appreciated by the 
king, who on the restoration of peace requested 
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liim to draw up a constitution for a new univer- 
sity in Berlin. In 1810 the university was opened, 
with a host of brilliant names, Fichte, Wolff, 
Muller, Humboldt, De Wette, Schleiermacher, 
Neander, Klaproth, and Savigny. By the votes 
of his colleagues, Fichte was unanimously elected 
rector. Here, as at Jena, he laboured with 
unremitting energy for the suppression of all 
those customs which he deemed barbarous in 
themselves, and incompatible with the true idea 
of a scholar. But his public career came 
to a premature close. In 1S13 the war of inde- 
pendence broke out, and the hospitals of the 
Prussian capital were soon crowded with patients. 
Fichte’s wife was one of the first who ottered her 
services as a nurse. For five months she tended 
the sick with all the patient tenderness and devo- 
tion of her nature. At last she was seized with 
fever, 3d January 1814. After a fearful struggle 
she recovered ; but her husband caught the infec- 
tion, and in spite of all remedies sank under its 
influence, and died 27tli January' 1814. Of Fichte 
it may be said that he combines the penetration 
of a philosopher with the fire of a prophet and the 
thunder of an orator ; and over all his life lies 
the beauty of a stainless purity. See Fichtes Lcbcn, 
by his son ( 1831 ) ; and Dr William Smith’s Memoir, 
prefixed to his translation of the Popular Works 
(4th ed. 1S89). 

The fundamental idea of the Wisscnschaftslehrc 
in its earlier form is that of a primitive act of con- 
sciousness; the Ego, or I, posits itself — it affirms 
itself, simply and unconditionally. But in this 
self-affirmation it necessarily posits a negative — 
a Non-ego— an opposite which is not itself. This 
activity of the ego is its very essence, the necessary 
condition of its existence. It is itself the absolutely 
productive, which, however, would not attain to 
consciousness of itself — i.e. of its infinite spon- 
taneous activity, did it not at the same time place 
in contrast to itself, and as an impediment ( unstoss ) 
and limit to its activity, the non-ego— i.e. the 
objective world, or nature. The ego, in so far as 
it is determined by the non-ego, is the intelligent 
ego, and, as such, tlie subject of theoretical science 
— the science of cognition ; the ego, on the other 
hand, as determining the non-ego, is the subject 
of practical science— the science of the will. Free- 
dom, absolute, spontaneous activity, for its own 
sake, is not with Fichte, as with Kant, the con- 
dition and presupposition of moral action, but is 
itself the highest expression of the problem of 
the moral law. To realise this self-activity, how- 
ever, the ego requires an external world of objects, 
in order that in them as limits it may become con- 
scious of its own activity. Generally speaking, 
Fichte makes that, which, from the standpoint of 
ordinary consciousness, we call the world merely 
a product of the ego ; it exists only through the 
ego, for the ego, and in the ego. In his later and 
more popular writings, from 1800 onward, Fichte’s 
transcendentalism assumes a more profoundly reli- 
gious character, the centre of the system being now 
an Absolute Ego , in whose self-determination all 
the Non-ego is determined — the One Universal 
Being or God, of whom all finite existence is but 
n manifestation — the vesture of the Infinite. This 
transition first appears in his Bcstimniung tics 
Mcnsehcn (‘Vocation of Man,' 1800), and is'more 
fully developed in the IVcscn dcs Gelchrtcn and 
the Itcligionslchrc ; and it is also set forth in 
a strictly scientific manner in the Nachgclasscnc 
IVcrl.c (1S35), in which his Speculative Logil: and 
his tevhed theory of right anil moral- are particu- 
larly deserving of attention. 

Although Fichte never, strictly speaking, formed 
a school, his influence upon the sub-cquent develop- 
ment of German philosophy has been very im- 


portant; and indirectly, through the writings of 
Thomas Carlyle, he has exercised a marked and 
important influence on' the course of recent thought 
both in Great Britain and America. Fichte’s doc- 
trine of the Divine Idea of the Universe under- 
lies Carlyle’s most impressive teachings regarding 
human life and duty. His popular works have 
been translated into English by l)r William Smith ; 
their titles are : The Vocation of the Scholar; The 
Nature of the Scholar; The Vocation of Man ; The 
Characteristics of the Present Age; and The Way to 
the Blessed Life, or the Doctrine of Bcligion (4th 
ed. 1889). An American translation of the Wissai- 
schaftslehre and the Natuirccht, by A. E. Kroger, 
appeared at Philadelphia in 1SG8-G9 (reprinted 
London, 1889). An admirable monograph of 
Fichte, by Professor Adamson, forms one of the 
volumes "of Blackwood’s Philosophical Classics 
(1881). 

Immanuel Hermann von Fichte, son of the 
former, was born at Jena, 18th July 1797. Occu- 
pied at first as a teacher, he was appointed professor 
of Philosophy in Bonn in 1836, and from 1842 to 
J863 held a chair in the university of Tubingen. 
He was ennobled in 1SG7, and died at Stuttgart, 
8th August 1879. He wrote works on speculative 
theology (1847), ethics (1S50), anthropology (185G), 
psychology (1S64), the immortality of the soul 
(1873). In philosophy he occupies the position 
of a mediator between an extreme monistic anil 
an equally extreme individualistic metapiiysic, 
between pantheism and deism, between Hegel 
and Herbart. The great aim of his speculations 
was to find a philosophic basis for the personality 
of God, and for his theory on this subject lie pro- 
posed the term Concrete Theism, to distinguish it 
alike from the abstract theism which makes God 
almost an unreality — a barren aggregate of lifeless 
attributes — and, on the other hand, from the all- 
absorbing pantheism of Hegel, which swallows up 
the human and the divine in its own inapprehensible 
totality. 

Ficlltclg(cl>il*gc, a mountain-system, chiefly 
situated in "the KE. of Bavaria, once covered with 
pines ( Fichte , ‘pine’), and constituting a watershed 
between the head-feeders of the Elbe, the Rhine, 
and the Danube. Roughly speaking, it forms a 
rhomboid, lying between Hof, Baireuth, and Eger, 
its intersecting axes being disposed NE. — SI) . and 
NW.— SE. The length of eacli axis thus measured 
is about 24 miles. The main chain forms the g • 
fringe of the system, and at its SW. extremity 
wheels round so as to present a NW. — SE. strike, 
the average elevation of the peaks ranging from 
2700 to 3200 feot. The highest summits are Sclinee- 
berg (34G1 feet) and Ochsenkopf (3334). Oil the 
SM . edge the system falls away by steep gradients : 
but in the opposite direction its descent is. much 
more gradual, the hills in the NE. averaging an 
altitude of 2000 to 2300 feet. In their northern 
extremities the Ficlitelgebirge are connected by 
intermediate chains, on the one hand with the Erz- 
gebirge, and on the other with the Thnringmn 
Forest. Geologically they are composed principally 
of granite and primitive crystalline slates, with 
which arc conjoined hands and intrusions of gnei-p 
micaceous slates, basalt, and some strata of the Ter- 
tiary age ( Oligociin ). The climate of the region is 
decidedly raw and cold ; snow lies on the summits 
as a rule from October to May. Owing to tlie 
extensive fore-t tracts and the moon* soil, nivts 
are of common occurrence. The only Industrie* 
carried on by tlie inhabitants are tlio-c connect™ 
with mining (chiefly iron and stone quarries), Witii 
the exploitation of the forests, and with the manu- 
facture of gin*™. Of recent years the Fichtolgehirgs 
have come much into vogue with toimsf*. see 
the admirable handbook by Ruchde-chcl (1851). 



FICINO 


FIDEICOMDIISSLTM 


609 


Fici'no, Marsilio, an illustrious philosopher 
of the Italian Platonic school, was horn at Florence 
in 1433. The son of the principal physician of 
Cosmo de’ Medici, he was appointed by that prince 
in 1403 president of a classical academy (founded 
1440) having for its aim the diffusion of the Platonic 
doctrines, which Ficino held to be the basis and 
confirmation of the Christian system ; and at his 
suggestion he undertook the translation of Plotinus, 
hiinbUchas, Proclus, and Porphyry, besides a Latin 
but by no means literal version of Plato. On the 
death of Cosmo, Ficino found a no less munificent 
patron in this prince’s grandson, Lorenzo de’ Medici; 
and having, at the mature age of forty, decided on 
entering the church, he was endowed by Lorenzo 
with the rectorship of two churches in "Florence, 
and a canonry in the cathedral. His theological 
doctrines, while undoubtedly sincere, present a 
strange medley of incongruous views, the natural 
result of his attempt to fuse the philosophy of 
Plato with the Christian creed. He died in 1499. 
His collected works were published at Basel (2 vols. 
fol. 1491 ), and consist of translations from the Greek 
philosophers, and original metaphysical and theo- 
logical compositions, of which may be named Theo- 
logicci Plutonica scu clc immortalitate animorum etc 
ivtcrna felicitate. See R. L. Poole’s Illustrations 
of the History of Medieval Thought in Theoloqy 
(1884). 

Fick, August, an eminent philologist, was bom 
at Petersliagen, near Minclen, 5th May 1833, studied 
philology under Benfey at Gottingen from 1852 to 
1856, and next acted as a teacher in the gymnasium 
there until his appointment in 1876 to an extra- 
ordinary professorship of Comparative Philology in 
the university. His chief work is his great 
Vcrglcichcndcs Worterbuch der Indogcrmanischcn 
Sprachcn (3d ed. 1874-75), a stupendous monument 
of learning, albeit its value is somewhat impaired 
by the over-audacity of its reconstruction of the 
primitive parent-speech. Other works are Die 
Grieehischen Pcrsoncnnamen (1874), Die chcmalige 
Spracheinhcit der Indogermanen Evropas (1S75), 
and Die Homcrischc Ilias, in der W'Spriinglichcn 
Sprachform wiedcrhergestellt (vol. i. 1885). 

Fiction, Legal, a supposition of law that a 
thing is true, which is either certainly not true, 
or at least is os probably false as true. Fictions 
have existed in all legal systems. They have 
served many useful purposes, by enabling indi- 
viduals who by the strict letter of the law 
would have been excluded from obtaining redress 
of evils to procure that remedy by a pious fraud. 
There are two general maxims which regulate the 
application of fictions — viz. that no fiction shall be 
allowed to operate a wrong, and that no fiction 
shall be admitted which in the nature of things is 
impossible. The Roman form of judicial procedure 
abounded with fictions, by which alone, in many 
cases, a party aggrieved could enforce his right. 
Thus, anlieir, unjustly disinherited, by the querela 
inofficiosi testamenti feigned that his father had 
been mad. A stranger in Rome who had been 
robbed could not in early times obtain restitution 
without the fietio civitatis, whereby he feigned him- 
self a citizen. Many of the fictions existing in 
Rome have found a counterpart in modern systems ; 
thus, the fietio longcc maims , whereby lands at a 
distance were feigned to be delivered, resembles an 
English feoffment at law. In like manner, the 
Jidio traditionis symbolical of keys of a warehouse 
to give possession of the articles contained therein, 
and of a deed in confirmation of the covenants 
contained therein. The ‘fiction of the unity of 
the persons’ was the original of the Scottish 
fiction that * the heir is the same as the de- 
ceased.’ But in no system of laws have fictions 
195 * 


been so liberally adopted as in that of England. 
It was by means of fictions alone that the original 
limited jurisdiction of the courts of Queen’s Bench 
and Exchequer was extended to ordinary suits. 
In the latter court every plaintiff assumed' that 
he was a debtor to the crown, and was debarred 
from discharging his obligation by the failure of 
the defendant to satisfy his demand ; in the former 
it was assumed that the defendant had been 
arrested for some supposed trespass which he had 
never in fact committed. The fictitious characters 
of John Doe and Richard Roe long contributed 
to make the action of Ejectment (q.v.) famous. 
And though these fictions have disappeared before 
the ruthless hand of modern legislation, yet to this 
day in England, in an action at the instance of a 
father for the seduction of his daughter, damages 
can only be awarded on the assumption that she 
was his servant, and that he has suffered pecuniary 
loss by deprivation of her services. In the law of 
Scotland fictions of law are not of frequent occur- 
rence. For the benefit of creditors the principle 
that the heir is ‘ the same person as the deceased ' 
is admitted ; and in an action of ‘Reduction-im- 
probation ’ of a deed it is assumed that the docu- 
ment was false, whether the fact be so or not. 
The legitimation of natural children by the sub- 
sequent marriage of their parents is an instance 
of what is called a retroactive fiction. See Maine’s 
Ancient Law, and Colquhoun’s Summary of the 
Oivil Law. — For works ol fiction, see Novels. 

Ficus. See Fig. 

Fiddle. See Violin. 

Fideicommissuin, in the Civil Law, was a 
conveyance of property in trust to be transferred to 
a third pei-son named by the truster. Fidcicom- 
missa, when first introduced, were not supported 
by the law. The performance of them depended, 
therefore, on the conscience of the party intrusted, 
and consequently they were frequently not carried 
out. They were originally adopted for the purpose 
of conveying property either where a party, from 
the circumstances of the case, as inability to pro- 
cure the proper number of witnesses, was prevented 
from executing a will, or where he desired to 
benefit those who by law were precluded from 
taking the property. To effect this purpose an 
actual conveyance was made to a friend, coupled 
with a request that the property should be trans- 
ferred to another. Fideicommissa, having thus been 
introduced for a special purpose, were by degrees- 
extended to conveyances of the whole inheritance, 
and finally were used for the purpose of settling 
estates in "a particular order of succession, forming 
the earliest instance of Entails (q.v.). Fideicom- 
missa first received the sanction of positive law in 
the reign of Augustus, by whom authority was 
given to enforce the performance of these fiduciary 
obligations. A special praetor was afterwards 
appointed for the enforcement of trusts, and the 
Emperor Claudius subsequently extended this 
authority to the consnls and presidents of pro- 
vinces. Fideicommissa were either particular or 
universal, the former being a bequest of a par- 
ticular subject, or a part only of the inheritance ; 
the latter comprehended the whole estate. The 
Senatus-Consultum Trebellianum enabled a person 
profiting by a universal succession of this kind to 
sue or be sued as heir. 

In Holland the principles of the civil law as to 
fideicommissa form an important branch of the law 
in regard to landed estates. An heir may be 
required to transfer either the whole or a portion of 
his inheritance. The provisions of the Senatus- 
Consultum Trebellianum also have been adopted. 
Children who have received their legal portions, 
and are required to transfer to a stranger the rest 
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of the inheritance, are entitled to retain a fourth 
part for themselves. Similar provision may be 
found in the legislation of other countries which 
follow the civil law. See Hunter's Roman Law, 
and the Dutch and German manuals of Civil Law. 

Fidci Defensor. See Defender of the 
Faith. 

Fief. See Feudalism. 

Field, in Heraldry, the whole surface or conti- 
nent of the escutcheon or shield. See Heraldry. 

Field, David, Dudley, an American jurist, the 
eldest son of a Congregational minister ( 17S1-1SG7 ), 
was horn in Haddam, Connecticut, in 1805, and 
was admitted in 1S2S to the New York bar, at 
which he practised until 1SS5, distinguishing him- 
self especially by his labours in the direction of a 
reform of the judiciary system. In 1857 he was 
appointed by the state to prepare a political, civil, 
and penal code, of which the last has been adopted 
by New York, and all have been accepted by some 
other states. In 1806, by a proposal brought before 
the British Social Science Congress, he procured 
the appointment of a committee of jurists from the 
principal nations to prepare the outlines of an inter- 
national code, which were presented in a report to 
the same congress in 1873. This movement resulted 
in the formation of ,an association for the reform of 
the law of nations, and for the substitution of 
arbitration for war, of which Mr Field was the first 
president. After the election of 1870 he advocated 
Tilden’s cause in the dispute over the presidency. 
In 18S9 he received the degree of LL.D. from the 
university of Edinburgh. 

His brother, Stephen Johnson Field, bom in 
Haddam in 1816, was for some time a partner in 
Dudley’s firm, and settled in 1850 in California, 
where' he was instrumental in forming the laws of 
the state, and was judge of the Supreme Court in 
1S57-59. Appointed chief-justice in 1S59, he was 
raised to the supreme bench of the United States 
in 1803, and voted with the Democratic minority 
of the electoral commission in 1S77. In 18S0 he 
received G5 votes on the first ballot for the presi- 
dential candidate. 

Another brother, Cyrus Vest Field, was born 
in Stockbridge, Massachusetts, in 1819, and at the 
age of fifteen entered the employment of A. T, 
Stewart, in New York. In the twelve years pre- 
ceding 1853 lie built up a prosperous paper-manu- 
facturing business, from which he then partly 
retired, only to engage with great enthusiasm in 
the promotion of the Atlantic telegraph. For this 
he secured a charter from the colonial government 
of Newfoundland for fifty years ; and, being joined 
by Peter Cooper and other American capitalists, 
he organised the New York, Newfoundland, and 
London Telegraph Company in 1S54, and the 
Atlantic Telegraph Company in 1850. Devoting 
himself entirely to the work of ‘mooring the 
New World alongside the Old,’ he crossed the 
ocean repeatedly, labouring to arouse public in- 
terest in the project ; and when the first cable 
was successfully laid in 185S he was bailed by 
his countrymen with the enthusiasm his efforts 
had deserved. After a few weeks’ operation the 
cable was silent; but he continued las exertions, 
although the civil war for a time absorbed all 
attention ; and on the establishment in 1S0G of 
the telegraphic communication between the two 
continents, which has never since been interrupted, 
lie received from congress a gold medal and the 
thanks of the nation. He also was awarded the 
grand medal of the Paris Exhibition of 1807. He 
afterwards helped to develop the elevated railway 
system in New York, and obtained concessions for 
the laying of a cable between San Francisco and 
the Sandwich Islands. See Atlantic Tf.legkaitl 


Field, John, musician and composer, commonlv 
known as Russian Field, was born in Dublin, 2Gtli 
July 1782. A pupil of Clementi, he accompanied 
him in 1S02 on a continental tour, but, settling 
in St Petersburg as a teacher of music, remained 
there from 1804 till 1S23, when he proceeded to 
Moscow ; in 1832 he returned to London. Never- 
theless in the following year he once more started 
on a long continental tour, which terminated 
with his death at Moscow on January 11, 1837. 
Although Field wrote seven concertos, three 
sonatas, and numerous pianoforte pieces, he is 
to-day only remembered as the author of about 
half-a-dozen Nocturnes, charming little musical 
lyrics. Liszt wrote an essay on Field, prefixed 
to Schubert’s edition of the Nocturnes, and Spoil r 
in his Sclbstbiographic (vol. i.) gives some account 
of Field himself. 

Field-allowance, a daily allowance granted 
to officers of the British army in consideration of 
extra expense entailed upon them in consequence 
of military operations. Ordinary field-allowance, 
ranging from £1, 10s. for a general officer to Is. for 
a subaltern, is allowed when troops are encamped 
at home or in the colonies. Extraordinary field- 
allowance is sanctioned when troops are engaged in 
actual warfare : it ranges for the above ranks from 
£2, 10s. to Is. 6d. 

Fieldfare (Tardus pilaris), a species of thrush, 
common in Britain as a winter visitor. It is a 
native of North Europe, breeding and spending 
the summer in Scandinavia and other northern 
countries, but migrating southwards in winter as 
far at least as the Mediterranean. It is very 
abundant in Norway, and, contrary to the ordinary 
habit of thrushes, is social in its nest-building, 



numerous nests being often seen on one spruce-tree. 
There nre a few reported instances of the fieldfare 
nesting in Britain. As a winter visitor it has 
familiarised us with its harsh call-note, but its true 
melodious song is mostly reserved for the northern 
summer. The fieldfare is about the size of a 
blackbird, but has longer wings. The bean, neck, 
and some other parts are grayish ; the tail is black, 
with a white line on the outer feathers ; the general 
upper surface is ehestnnt brown ; the under surface 
is white, with a reddish-yellow breast streaked arm 
spotted with black. In Britain the fieldfare feeas 
on worms, snails, and such like, or in severer 
weather on haws and other available fruits ami 
seeds. It Is sometimes tamed as a songster, bee 
Thrush. 

Field-glass. See Opera-glass. 

Fielding, Anthony Vandyke Copley, water- 
colour painter, was bom in 1787. He oamc ol an 
artistic family, for his father, T. N. I raiding, mo* 
a portrait-painter residing near Halifax, his motet 
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became a member of the Water-colour Society, 
and three of his brothers were painters in the same 
medium. He received his early instruction at 
home before being placed under John Yarlev ; 
and, like Turner and Girtin, he worked in the 
house of Dr Monro. In 1810 he began to exhibit 
with the Water-colour Society, of which he was 
successively treasurer and secretary ; and in 1S31 
he succeeded Cristall as president. In one year he 
contributed to the exhibition of the society no 
fewer than 56 subjects, occasionally, in addition, 
sending an oil-picture to the Royal Academy. His 
early works show breadth, freedom of treatment, 
and a fine sense of atmosphere ; but in later life 
the quality of his art deteriorated, greatly in con- 
sequence of the facile methods and mannerisms — 
such as the excessive use of sponging and washing 
— which his practice as a fashionable teacher of 
painting had led him to adopt. He died at 
Worthing, 3d March 1855. His art may be 
adequately studied in the South Kensington 
Museum. 

Fielding, Henry, born at Sharpham Park, 
Glastonbury, April 22, 1707, was the son of Lieu- 
tenant (afterwards General) Edmund Fielding, 
who belonged to the younger branch of the Denbigh 
family. He went to Eton, which he left before 
November 1725. After a boyish and frustrate 
love-affair at Lyme Regis with a relative and an 
heiress, Miss Sarah Andrew (see Athenaeum, 2d 
June 1883), he passed to Leyden University, where 
he appears to have graduated in March 1728. But 
he must have returned to England before this, 
because his first comedy, Love in Several Masques, 
was produced at Drury Lane in February. The 
Temple Bean followed two years later. From this 
date until February 1735 lie wrote a number of 
comedies and farces, the best of which are The, 
Author's Farce\ 1730), the burlesque of Tom Thumb, 
afterwards The Tragedy of Tragedies (1730), Don 
Quixote in England (1734), The Moclc Doctor 
(1732) and The Miser (1733), two adaptations 
from Molicre, and The Intriguing Chambermaid 
(1734), an adaptation from Regnard. His dramatic 
works in general bear signs of haste and careless- 
ness. A brief interval in their rapid manufacture 
which occurred between 1735 and 1736 is supposed 
to have been filled by his marriage to Miss 
Charlotte Cradock, a Salisbury beauty and his 
acknowledged model for ‘Sophia Western’ ( Tom 
J ones, book xiii. chap. i. ). 

For a few months Fielding appears to have led 
the life of a country gentleman at East Stour in 
Dorsetshire, where he had resided as a boy. But 
his wife’s fortune of £1500 was not inexhaustible, 
and early in 1736 (probably with what remained of 
it) he took the Little Theatre in the Hay market, 
where he brought out two very successful burlesques 
—Pasquin (1736) and the Historical Register 
(1737). The bold satire on the ministry contained 
in these pieces led to the precipitate passing of the 
Licensing Act of 1737, which made the consent of 
the lord chamberlain necessary to the representa- 
tion of any play. This effectually closed I< ielding’s 
theatre, and in November 1737 he became a student 
of the Middle Temple. He was called to the bar 
in 1740, and travelled the western circuit. But, 
though he does not seem to have neglected law, he 
did not relinquish literature. During his student- 
ship he edited (with James Ralph) the Champion, 
a paper of the Spectator type. His real debut, 
however, came in 1742, not long after Richardson 
published his popular Pamela. Apt at burlesque 
and eminently manly, Fielding’s genius saw at 
once how effectively ridiculous the feebler side of 
Richardson’s morality might be made by trans- 
ferring his heroine’s difficulties to a male hero. 
Designing at first no more than raillery, his plan 


grew under his hand, and gradually became a novel 
of life and manners, with a group of characters, of 
which one, Parson Abraham Adams (based on the 
writer’s friend, William Young) is immortal. His 
success probably revealed to him a power he had 
scarcely suspected, and opened a wider perspective 
of fiction. But for the moment his precarious 
means prompted no more than the publication by 
subscription of three volumes of Miscellanies, made 
up mainly of early work. They included another 
play. The Wedding Day, an old comedy revised for 
Garrick, and produced at Drury Lane without 
success in February 1743, some essays, some 
youthful verse, a clever Lucianic fragment called 
A Journey from this World to the Next, and the 
surpassing study in irony known as the History of 
the Life of the late Mr Jonathan Wild the Great. 
Despite its maturity, it had probably' been written 
before Joseph Andrews, as it seems unlikely that 
after so signal a success its writer would have 
essayed a line so different. 

From the preface to the Miscellanies it is clear 
that Fielding’s circumstances at this date were far 
from good. His means were uncertain, his health 
already broken (he was a martyr to gout), and his 
beautiful wife an invalid. Shortly' after April 
1743, when the book was published, she seems to 
have died, leaving him so heart-broken by her loss 
that his friends feared for his reason. From the 
preface td his sister’s novel of David Simple (2d ed. 
1744), he still appears to have hoped for success at 
the bar. But in 1745 he again drifted into journalism 
as the author of the True Patriot, a government 
organ, succeeded in 1747 by the Jacobite's Journal. 
In November 1747 he married his wife’s maid, 
Mary Daniel, who had remained in charge of his 
children by' his first marriage ; and a y’ear later, by 
the interest of his schoolfellow Lyttelton, he became 
a justice of the peace for Westminster, moving into 
a house in Bow Street belonging to the Duke of 
Bedford. Thence in February 1749 he put forth a 
second novel, his famous Tom Jones, the ‘labour,’ 
he says, ‘ of some years.’ Less than three years 
later came a third novel, Amelia. The remainder 
of his life was a continued struggle with ill-health 
and a harassing vocation, which he nevertheless 
followed most assiduously. His further literary 
efforts are confined to a few pamphlets, philan- 
thropic and professional, and a fresh periodical, 
the Covcnt Garden Journal (1752). In 1754, 
sinking under a complication of disorders, but 
gallantly struggling with his magisterial duties to 
the last, he quitted England for Lisbon in search 
of health. After a voyage of many vicissitudes, 
narrated with the most touching and manly' cheer- 
fulness in his posthumously' printed Journal, he 
reached the Portuguese capital, where he died two 
months later, 8th October 1754, aged forty-eight. 
He was buried in the English cemetery. Lugct 
Britannia gremio non dari foverc nation, says the 
inscription on his tomb. 

The only' portrait of Fielding is a sketch from 
memory by his friend Hogarth, whose works he 
greatly admired. Representing him in later life, it 
exhibits little more than the shadow of that hand- 
some Harry Fielding who at twenty rushed upon 
London from Leyden in all the ardour of health 
and animal spirits. He paid the penalty of his 
youthful appetite for pleasure by a broken and 
laborious middle age, endured with a courage and 
fortitude which command respect. Of his work 
his three novels now chiefly survive. His plays 
were hasty and ill-considered productions ; and lie 
is best in pure burlesque, or when he takes his plot 
ready-made. His essays and journalism are hack- 
work. But he is fairly what Scott calls him, the 
‘Father of the English’Novel.’ In Joseph Andrews 
he first felt his feet ; in Tom Jones he perfected his 
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method and put forth his full powers. When 
Coleridge extravagantly praised its plot, the 
modem novel was yet young, and the dictum now 
needs qualification. But the skill and variety of 
the book, its close characterisation, its happiness 
of illustration, and the wealth of wit, wisdom, and 
irony cannot be contested. There are — and it is 
to be regretted — pages which show an artistic 
insensibility, and an over-indulgence to certain 
forms of masculine frailty which even the manners 
of the time cannot wholly excuse ; but apart from 
this there is no reason to doubt the sincerity of 
tlie moral purpose proclaimed. Amelia, a shorter, 
more subdued, and less elaborated work, has also 
its admirers. But Fielding put his best ‘criticism 
of life ' into Tom Jones. 

His biography has been written by Murphy (1762), 
Watson (1S07), Lawrence (1855), and Austin Dobson 
in the ‘Men of Letters’ series (1883, revised ed. 1SS9). 
Thackeray’s sympathetic lecture and Mr Leslie Stephen’s 
valuable introduction to the edition de luxe of 1882 
cannot be neglected. 

Field-madder (Sherardia emiensis, order Ru- 
biacern), a small purplish weed, common on culti- ' 
vated lands, and said to be mischievous to sheep. 
The root can be used as a substitute for the closely 
allied true Madder (q.v.). 

Field-marshal is now the highest rank of 

f eneral officer in the British and most foreign armies, 
n the former it is a special honour only conferred 
on the ground of distinguished service or royal 
birth. In 1889 there were six officers, including 
the Prince of Wales and Duke of Cambridge, hold- 
ing this rank. A field-marshal has no higher pay 
than any other general, except when commanding 
an army ; he then receives £10, Ss. 9d. a day for 
staff-pay, while a general has but £9, 9s. fid. 
The equivalent rank in the navy is that of 
admiral of the fleet. The title is not used in 
the United States army. 

Field-mouse, a name popularly given to 
ceitain species both of Mouse (q.v.) and of Vole 
(q.v.). See also Shrew. 

Field-Officers, in the Army, are always 
mounted officers — viz. majors, lieutenant-colonels, 
and colonels. They command, in the infantry, half- 
battalions (or wings), battalions, and regiments 
respectively ; whilst the captains, lieutenants, and 
sub-lieutenants are called company officers. In the 
cavalry, artillery, engineers, and other corps, officers 
bearing the same titles are called field-officers, but 
their duties and commands are different from those 
of the infantry. 

Fields, James Thomas, American publisher, 
was born in Portsmouth, New Hampshire, in 1S17, 
and from 1S39 to 1870 was a partner in the publish- 
ing firm of Ticknor, Reed, and Fields in Boston. 
He edited the Atlantic Monthly in 18G2-70, and 
for many yearn lectured on literary subjects ; and 
he wrote some books of verse, besides interesting 
volumes on Hawthorne and Dickens. He died in 
Boston, 24th April 1881. 

Field-train, formerly a department of the 
Royal Artillery responsible for the custodv and 
supply of artillery ammunition in the field* The 
duties are now performed by the Ordnance Store 
Department. 

Field-works are intrenchmcnts and other 
temporary fortifications thrown up by an army in 
the field, either as a protection from the onslaught 
of a hostile force, or to cover an attack upon some 
stronghold. Field-works will be more particularly 
dc'cribed under the article Fortification. 

Fi’cri Fa'oias. Writ ok. The judgment or 
order of an English court of law, directing the 
payment of money or costs, may be enforced by a 


writ of execution called the writ of fieri facias— 
often contracted to fi. fa. It is, in form, a com- 
mand by the sovereign to the sheriff of the baili- 
wick in which execution is to be levied, to ‘ cause 
to be made 1 (fieri facias) out of the goods and 
chattels of the debtor the amount of the judg- 
ment entered against him, together with inteiest 
thereon, as agreed between the parties, or at the 
rate of 4 per cent, from the day of the judgment or 
order, or the day from which interest is directed to 
run. A judgment creditor may sue out this writ 
immediately after entry of judgment in his favour, 
except where a time is limited for payment of 
the judgment debt which has not yet expired, or 
where the court has ordered a stay of execution. 
As between the original parties to a judgment or 
order, execution may issue at any time within six 
years from the recovery of the judgment or the 
date of the order. 

In regard to the execution of a writ of fieri facias, 
the sheriff must seize such quantity of the goods 
and chattels of the debtor within his bailiwick as 
will, if sold, be reasonably sufficient to pay the 
judgment debt and interest. Seizure is effected by 
the sheriff or his officer taking actual possession o! 
the debtor’s movable property. In entering upon 
the premises where the goods and chattels are, the 
sheriff must request admission, and is liable to nu 
action of damages if he breaks open an outer door 
of the judgment debtor’s house. But, having once 
effected an entry, he may break open inner doom 
and chests, if necessary to his purpose. Possession 
of the debtor’s property must be retained after 
seizure ; and the sheriff may — and, where there is 
any risk of injury or rescue, ought to— remove the 
goods for safe custody. If the debtor do not at 
once satisfy the judgment debt, the sheriff may 
proceed to sell a sufficient quantity of the debtor's 
property to meet it; and then, as n matter of 
practice, he hands over the amount to the judg- 
ment creditor without bringing or paying it into 
court. The Bankruptcy Act of IS83 provides that, 
where the sheriff sells the goods of a debtor under 
an execution for a sum exceeding £20, the sale 
shall be by public auction, and shall be publicly 
advertised by the sheriff on and during the three 
davs next preceding the sale. Seizure and sale of 
a debtor’s goods under a writ of fieri facias amounts 
to an act of bankruptcy. An execution creditor may 
levy the poundage fees and expenses of execution 
over and above the sum recovered. 

The property legally available for seizure and 
sale under a writ oifi. fa. may consist of ( 1 ) goods 
and chattels in the ordinary sense of the term, such 
as furniture belonging to (lie debtor; (2) money, 
bank-notes, bills of exchange, and other securities; 

(3) chattel interests in land, such as leaseholds; 

(4) growing crops, subject to the rent accruing 
due; (5) shares in ships (the only legal method o! 
selling such shares is by bill of sale). 

If goods are removed from lands or premises let 
on lease, the sheriff must levy sufficient to pay to 
the landlord the sum due for arrears of rent, pro- 
vided such arrears do not amount to more than one 
year’s rent. A sheriff may not take in execution 
(1) manure, hay, &e., -where by the covenants oi 
the lease the tenant is restricted from removing 
them ; (2) the wearing apparel or bedding or tool- 
of the debtor, where the value of the whole doe- 
not exceed £3; (3) such fixtures ns the judgment 
debtor himself has no right to remove. At common 
law the writ oi fieri facias ‘bound’ the debtoi s 
goods from the teste, or date of issue; the Statute 
of Frauds provided that no purchaser should 
prejudiced tilt the writ had actually been dehvoreu 
to the sheriff for execution; while the Mercantile 
Law Amendment Act, 1830, enacts that a writ m 
fieri facias shall not prejudice the title to goo-ts 
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acquired bond fide, and for value by any person 
before the actual seizure thereof under the writ. 

"Where it appears by the return of a writ of fi. fa. 
that the debtor is a beneficed clerk not bavin" any 
lay fee within the sheriff’s bailiwick, the plaintiff 
may sue out a writ of fieri facias de bonis ccclcsi- 
asticis, directed to the bishop of the diocese, com- 
manding the debtor to enter upon and hold the 
benefice till he shall have satisfied the plaintiff's 
judgment debt out of the rents, tithes, and profits 
thereof. See Stephen’s Commentaries (ed. 1883, 
iii. p. 599); Edwards, On Execution; Snow and 
Winstanley, Annual Practice, 1S8S-S9 . — In Scot- 
land the corresponding process for seizing and 
selling a debtor’s goods is termed Poinding (q.v.). 

Fiery Cross, an ancient summons to arms 
used in the Scottish Highlands, sent by swift 
messengers from place to place. It was a small 
cross of light wood, the extremities of which 
were set on fire, and then dipped in the blood of a 
goat. 

Ficschi, Count Giovanni Luigi de’, a member 
of one of the most illustrious houses of Genoa, was 
born about the year 1523. In addition to the lustre 
of ancestral fame, his name has attained a tragic 
historical celebrity in connection with a remarkable 
conspiracy of which he was the chief. Andrea 
Doria, the famous admiral, sprang from a race 
hereditarily at feud with that of Pieschi, having 
expelled the forces of Francis I. from the state, had 
restored the. republican form of government, but at 
the same .time, by his vigorous administration, 
effectually held in check the ambition of the nobles. 
Count Fieschi organised a plot for the overthrow of 
Doria ( who was supported by tbe Emperor Charles 
V. ) and tli'e establishment of an oligarchic form of 
government. Instigated by the approval of France 
and Rome, 1 Fieschi speedily enrolled a formidable 
array of accomplices, his three brothers among 
the foremost. Three galleys, under the pretext 
of an expedition against the Turks, were fully 
equipped a|nd filled with mercenaries; and, all being 
in readiness*', ..the attempt was fixed for the 2d of 
January 15117. Doria, in spite of repeated warnings, 
refused to ascribe treacherous or subversive designs 
to Fieschi./ Complete success seemed at first to 
crown the'eonspirators ; the gates of the city were 
forced, the fleet captured, Gianettino assassinated, 
Doria in flight. Fieschi had but to appear and 
dictate, but he was nowhere to be found. In 
stepping from one galley to the other in the dark- 
ness of night lie had stumbled, and, falling over- 
board, been borne down by his ponderous armour, 
and miserably drowned in the harbour, or, accord- 
ing to some, stifled in the slime. The scheme 
ended here, and Doria returned. See Doria, Genoa ; 
and the monographs of Brea (IS63) and Celesia 
(ISM). 

Ficschi, Joseph, known by his attempt on the 
life of King Louis-Philippe, was bom in Corsica in 
the year 1790. He served in Russia in 1812, and 
on Murat’s expedition suffered imprisonment as a 
thief, but in 1830 got a small government appoint- 
ment at Paris. Dismissed for fraudulent conduct, 
he secured accomplices in an audacious plan, and 
invented an infernal machine with twenty-four 
barrels, which was fired while the king and his 
party were passing the house, 2Sth July 1S35. 
Eighteen people were killed, among whom was 
Marshal Mortier, but Louis-Philippe himself escaped 
witli a mere scratch. Ficschi was immediately 
seized, and, along with his accomplices, was tried, 
condemned, and executed on 16tli February 1S36. 
See Ducamps, L' Attentat Ficschi (1877). 

Fic’sold (Lat- Fccsidcc), one of the most ancient 
of Etruscan cities, is situated on the crest of a hill, 
about 3 miles NE. of Florence. Here the Gauls 


defeated the Romans in 225 B.C. ; and here Hannibal 
encamped after crossing the Apennines. The city 
was made a military colony for Sulla’s veterans, 
who twenty years later lent warm support to 
Catiline. The place was seized by the Goths, 
and was not captured by Belisarius until after a 
long siege. Its decay began in the middle ages 
with the rise and growth of Florence, and it has 
now only about 2000 inhabitants, chiefly occupied 
in straw-plaiting. The sole vestige of Etruscan 
architecture remaining is the cyclopean wall. The 
amphitheatre and other remains belong to the 
Roman age. The town has several buildings 
dating antecedent to the 15th century, amongst 
them the cathedral, built in 1028 and restored in 
1256 ; a pretorian palace of the 13tli century ; and 
a Dominican (1406) and a Franciscan (1350) 
monastery. 

Fiesole, Giovanni da. See Angelico, Fra. 

Fife, a smaller variety of the flute, usually with 
only one key. Fifes were at one time generally 
used in the army and navy in conjunction with 
drums, for playing marches and other simple 
melodies. They are usually pitched in the keys of 
Bb or C. Originally the fife was made with a cylin- 
drical bore throughout, but this was many years 
ago superseded by the conical instrument. It is 
rather curious that the ancient cylindrical bore 
superseded as unsuitable in the fife should have 
been resuscitated and perfected in the modern 
Flute (q.v.). See Band (Military). 

Fife, a maritime, almost peninsular, Scottish 
county, washed on the N. for 21 miles by the Firth 
of Tay, on the E. for 24 by tbe German Ocean, 
and on the S. for 55 by tbe Firth of Forth. Its 
extreme length is 42 miles, its extreme breadth 21, 
and its area 513 sq. m. The surface offers a suc- 
cession of cultivated vales and hills, the most 
prominent eminences being the East and West 
Lomonds (1471 and 1713 feet). Largo Law (965), 
and Burntisland Bin (632), Almost the only 
streams are the Eden (30 miles long) and the 
Leven (16); whilst of seven lakelets the chief are 
Kilconquhar Loch (4 by 3 furlongs) and Lindores 
Loch ( 7 by 3 ). Fife rests on the Old Red Sandstone, 
with trap rocks in the north, carboniferous strata 
and trap in the south. Its mineral wealth includes 
coal (which is largely mined), shale, ironstone, 
limestone, and freestone. The soil is some of it 
very fertile, especially in .the Howe of Fife, or 
Stratheden ; and whilst barely one-fourth of the 
whole of Scotland is in cultivation, in Fife the 
proportion is nearly three-fourths. One-seven- 
teenth is under wood. ‘A gray cloth mantle with 
a golden fringe,’ said James VI. of Fife, referring 
to the many towns and fishing-villages that skirt 
its ancient sea-margin — Inverkeithing, Burntisland, 
Kinghom, Kirkcaldy, Dysart, Leven, Largo, Elie, 
St Monans, Pittenweem, the Anstruthers, Kilrenny, 
Cra.il, St Andrews, Ferryport, Newport, and New- 
burgh. Inland lie Cupar, Dunfermline, Falkland, 
Lochgelly, &c. Under those towns are noticed' 
the manufactures, the chief antiquities, the illus- 
trious natives, and the outstanding points in the 
peaceful history of the ‘Kingdom of Fife,’ which 
took so leading a part in the Scottish Reformation. 
Here, then, we need mention only the fine Roman- 
esque church of Leuchars ; the ruined abbeys of 
Balmerino and Lindores ; Magus Muir, the scene 
of Sharp’s murder ; Cults, the birthplace of Wilkie ; 
and Balcarres, of Lady Ann Barnard. Fife re- 
turns two members to parliament. It is seven- 
teenth in size among Scottish counties, but fifth 
in rental, seventh in population — (1S01) 93,743; 
(1S41 ) 140,140; (1SS1) 174,931, of whom only 
39,209 were rural. See Sir Robert Sibbald s 
History of Fife (1710), A. H. Millar’s Castles and 



614 FIFTH-MONARCHY MEN 


FIG 


Mansions of Fife ( 18S9 ). Fife Ness, the eastmost 
point of Fife, is a low headland. A mile NNE. in 
the sea is the dangerous Carr Reef, wlieie a light- 
ship was moored in 1880.— The county has since 
1739 given the title of Earl of Fife to the family 
of Duff. The sixth earl (horn 1849) married in 
18S9 the Princess Louise of Wales. 

Fiftli-monai’cliy Men, an extreme sect of 
the time of the Puritan revolution, strongly 
represented in Cromwell’s army, who looked on 
the establishment of his power as the commence- 
ment of a new reign of Christ on earth, in succes- 
sion to the four great monaicliies of Antichrist 
marked out by the prophet Daniel. Their wild 
destructiveness quickly hi ought them under the 
iron hand of Cromwell, who with characteristic 
vigour crushed their rebellious intrigues with his 
soldiers, and their plot to murder himself, and 
in 1657 flung their leaders, Venner, Grey, and 
Hopkins, into prison. In January 1061 Venner 
headed another rising in London, for which he and 
sixteen others were executed. 

Fig (Ficus), a genus of trees and slnubs be- 
longing to the order Urticace;c ( sub-order _ Hor- 
ace®), characterised by the remarkable inflor- 
escence in which that nonnal checking of the 
flowering axis which reduces the elongated spike to 
the flat capitulum has gone so far as to render this 
positively concave, the apex thus coming to be at 
the bottom of a cup (see Inflorescence). This 
axis almost closes upon the small internal flowers, 
save for a small opening at the apex, and becomes 
succulent and fruit-like. It is always monoecious 
or dioecious. The male flowers, which in the 
monoecious species develop round the opening of 
the fig, have three or five stamens, and the female, 
which arise on the sides and bottom, a bilobed 
stigma, but the ovary contains only a single seed, 
which becomes stony. For fertilisation, see Cafri- 
fication, and Flowers. There are about 300 
species, some of them very large tiees. Almost all 
belong to tropical and subtropical countries, of the 
vegetation of which they often form a most im- 
portant feature. They abound in India, in every 
jungle and hilly situation, to the most northern 
Himalaya, and some of them are cultivated about 
every village. Both F. rcligiosa ( the Pcepul)and 
F. llumphii are held in veneration by the Hindus. 
The most notable species aie the Common Fig (see 
below); the Banyan (q.v.) ; the Peepul (q.v.), Bo 
Tiee, or Sacred Fig of India ; the Sycamore (q.v.) ; 
and the India-rubber Fig ( F. clast ica ). See India- 
rubber. The leaves of some species are entire, 
those of others are lobed. Several species of fig 
exhibit the character, for which the banyan in 
particular has become celebrated, of sending roots 
straight down to the ground from their spreading 
branches, and thus multiplying the apparent stems, 
by which a vast canopy of branches and foliage is 
supported. The East Indian Caoutchouc or India- 
rubber Tree is remarkable for the exposure of its 
main roots, which rise in masses above ground, 
extending on all sides from the base like great 
writhing snakes. Some figs are creeping or trailing 
shrubs, v ith slender stems, covering heaps of stones, 
or ascending trees like ivv. Besides the common 
fig, many species yield edible fruits, although none 
of them are nearly equal to it in value. The milky 
juice of several .species is bland and abundant, as of 
F, Saimurcana, which has therefoie been ranked 
among Cow-trees. In other species the milky 
juice is very acrid. That of the common fig pro- 
duces a burning sensation on the tongue. That of 
F. toxic aria, a native of the Malayan islands, is 
used for poisoning arrows. Lac (q.v.) i« gathered 
from some species. The leaves of F. politoria are 
so rough that they are used for polishing wood and 


ivory in India. The juice of the fruit of F, tinctoria 
is used in Tahiti to dye cloth : the colour is at first 
green, but being acted on by the juice of a Corilia 
it becomes bright red. The bark supplies coulage, 
of which fishing-nets are made. 

The Common Fig ( Ficus caricci ) is a native of 
the East, as the specific name (from Curia) im- 
ports ; but it is now cultivated throughout the 
whole of the south of Europe, and is even found 
naturalised there. Its cultivation has also extended 
to many warm countries. In North America it is 
seldom to be seen farther noitli than Philadelphia ; 
and it is not sufficiently hardy to be a common 
fruit-tree in Britain, although even in Scotland figs 



may occasionally be seen ripened on a wfill ; and in 
the south of England fig-trees are sometimes giown 
as standards, and a few small fig orchards cxi-t. 
It seems to have been grown in England by the 
Romans, but was not reintroduced until) 1323, when 
Cardinal Pole brought several! rces to Li rnbeth from 
Italy. Protection is given in some »voy during 
winter. Near Paris, and in some other parts of the 
continent of Europe, fig-trees arc, 1 so t rained that 
the blanches can be tied in bundles and laid along 
the ground, when they are covered wit i litter and 
earth, or, as in the case of the celebrated fig-tree of 
Ro=coff (Finisteie), the branches are trained over a 
vast area of pillared framework. Theifig_ is a low 
deciduous free or shrub (15-23 fect),| with large, 
deeplv-lobed leaves, which arc rough above and 
downy beneath. The branches are clothed with 
short hairs, and the bark is greenish. The fruit h 
produced singly in the axils of the leaves, is pear- 
shaped, and has a very short stalk ; the colour in 
some varieties is bluish-black; in others, icd, 
purple, yellow, green, or white. The varieties m 
cultivation are numerous. In warm' climates f lie 
fig yields two crops in the year — one from the older 
wood (midsummer shoots of the pieccding vear), 
and a second from the young wood (spring _ 
of the same year) ; but in colder legions the lattm 
never comes to perfection. Fig-trees are pro- 
pagated by seed, by suckers, Ac. ; vety fiequeiith 
by layers or by cuttings. In Britain they aie often 
to be seen in greenhouses, and grow well m pots. 
If the soil of the open border is loo rich, root 
pruning must be adopted, although liquid manure 
mnv be given while the tigs aie swelling- 1 igj 
may be eaten ‘green’ (i.c. ripe) or dried. R"‘ 
the* latter form an important article of food in uie 
Levant; in more northern legions they are 
for dessei t, or for medicinal purposes, Iteing nppin j 
to gumboils and other tores, and also admini-torc 
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in pulmonary and nephritic affections, and to re- 
lieve habitual constipation. The pulp contains 
about 62 per cent. 6f grape-sugar. Figs are either 
dried in the sun or in ovens built for the purpose. 
Great quantities are annually imported into Britain 
from the Mediterranean. The best are mostly 
brought from Smyrna. Greece and various parts of 
Italy also export figs. The finest kinds are tightly 
packed in boxes ; others are crowded into sacks of 
matting, or strung, by a hole in the middle, on 
strings of bast. In the Levant, Portugal, and the 
Canaries a spirit is distilled' from fermented figs. 
In some places figs roasted and ground are used to 
produce the so-called fig-coffee ; the excellence of 
the Vienna coffee is sometimes attributed to an 
admixture of ground figs. 

The fig has been reckoned among the most 
valuable fruits since the earliest times ; thus, 
it is mentioned with corn, wine, and oil as one 
of the leading riches of the promised land. The 
Athenians, too, seem to have largely subsisted 
upon figs, especially before the culture of cereals 
became general ; and a fig-tree was the device of 
the city. It appears that special officers were ap- 
pointed to denounce illicit export or engrossing of 
figs, the ‘sycophants,’ whose title came to acquire 
such different meaning. But it must be noted 
that the word ‘ sycophant ’ in this its literal sense 
is not found in any ancient author. See Solms- 
Laubach, Domestication des Gcwohnlichcn Fcigcn- 
baums (Gottingen, 1882). 

Fi 'garo, a dramatic character introduced on 
the Parisian stage in 1785 by Beaumarchais (q.v.) 
in his Barbicr de Seville and his Mariage de 
Figaro, is first a barber and then a valet-de- 
chambre, and has become a type of cunning,' 
intrigue, and dexterity. Mozart and Rossini made 
Beaumarchais’s plays the basis of classic operas. 
The name has been adopted by a well-known 
Parisian newspaper (founded 1854). 

Figcac, a town in the French ' department of 
Lot, is situated in a valley surrounded by finely 
wooded hills, 32 miles ENE. of Cahors. Irregularly 
built, with a medieval aspect, it possesses two beau- 
tiful Gothic churches, and owes its origin to a 
Benedictine monastery founded by Pepin the Short 
in 755. Figeac has cotton manufactures, dye-works, 
and a trade in cattle. Pop. 57S2. 

Figllting-fisll ( Bctta pitgnax), a small fresh- 
water fish, especially at home in Siam, where it is 
reared on account of its curious pugnacity. It 
belongs to the family Labyrinthici, winch includes 
other interesting fishes, such as the Climbing 
Perch (Anabas), the beautiful Paradise-fish, the 
well -flavoured Gourami. When two fighting-fish 
are brought together they often rush immedi- 
ately to combat; or it is even enough to intro- 
duce a looking-glass into the water, when the 
fish hastens to attack its own image. Fish-fights 
are a favourite amusement of the Siamese; the 
license to exhibit them yields a considerable annual 
revenue; and an extraordinary amount of gambling 
takes place in connection with them — not merely 
money and property, but children and liberty being 
sometimes staked. When the fish is quiet its 
colours are dull ; but when it is excited they glow 
with metallic splendour, and ‘the projected gill- 
membrane, waving like a black frill around the 
throat, adds something of grotesqueness to the 
general appearance.’ 

Figueira, a watering-place in the Portuguese 
province of Beira, at the mouth of the Mondego, 
23 miles W. by S. of Coimbra. Its harbour is 
excellent, but difficult of access. Pop. 4470. 

FigllcTas, a town in the north-east corner of 
Spain, on a marshy plain, 25 miles N. of Gerona 
by rail, with soap, paper, and leather manu- 


factories. Overlooking the town is the strong 
frontier fortress of San Fernando, constructed by 
Ferdinand VI. In the vicinity of the town are 
gold and copper mines. On three occasions ( 1794, 
180S, 1823) Figueras has been taken by the French. 
Pop. 11,750. 

Figueras, Estanislao, a Spanish statesman, 
was bom at Barcelona, 13th November 1S19. 
Although he joined the republican party in 1S40, 
he was not elected to the Cortes until 1S50. For 
taking part in republican plots in 1866 he was in 
the following year cast into prison ; but after the 
expulsion of Queen Isabella he became a member 
of the republican committee of government. 
Finally the abdication of King Amadeus, in 1873, 
opened the way for Figueras, and he became 
president of the Spanish republic ; but, owing to 
differences with his colleagues in power, he was 
constrained to resign office after only about four 
months’ exercise of authority. Retiring from public 
life, he died at Madrid on lltli November 1882. 

Figllier, Louis, writer, was born at Mont- 
pellier, 15th February 1S19. His first appoint- 
ment as professor was at the Montpellier school of 
pharmacy in 1846 ; seven years later he removed 
to Paris to occupy a similar post there. Amongst 
his books are several on the wonders, inventions, 
and discoveries of modern science and modern 
industry, a volume on alchemy, and one in defence 
of the immortality of the soul. Many of these 
have been translated into English ( The Ocean 
World, The World before the Deluge, The Day 
after Death, &c.). Ilis wife, Juliette Figuier, has 
written several novels. 

Figurantes is the term applied in the ballet 
to those dancers who do not come forward alone, 
but dance in troops, and also serve to fill up the 
scene and form a background for the solo dancers. 

Fignrate Numbers. The nature of figurate 
numbers will be understood from the following 
table : 

l, 2, s. 4, 5, c, 7, Ac. 

I. 1, 3, 6, 10, 15, 21, 28, &e. 

II. 1, 4, 10, 20, 35, 56, 84, &c. 

ill. 1, 5, 15, 35, 70, 126, 210, Arc. 

Ac. Arc. 

The natural numbers are here taken as the basis, 
and the first order of figurate numbers is formed 
from the series by successive additions ; thus, the 
fifth number of the first order is the sum of the 
first five natural numbers. The second order is 
then formed from the first in the same way ; and 
so on. If instead of the series of natural numbers 
whose difference is 1, we take the series whose dif- 
ferences are 2, 3, 4, &c., we may form as many 
different sets of figurate numbers. The name 
figurate is derived from the circumstance that the 
simpler of them may be represented by arrange- 
ments of equally distant points, forming geo- 
metrical figures. The numbers belonging to the 
first orders receive the general name of polygonal, 
and the special names ot triangular, square, penta- 
gonal, Arc. , according as the difference of the basis 
is 1, 2, 3, &c. Those of the second orders are 
called pyramidal numbers, and according to the 
difference of the basis are triagonally, quadragon- 
ally, or pentagonally pyramidal. The polygonal 
numbers may be represented by points on a 
surface ; the pyramidal by piles of balls. 

Figure, in 'Music. See Motiv; for Figured 
Bass, see Accompaniment. 

FiglU’e-Iiead. the ornamental figure or bust 
on the head of a ship, immediately under the bow- 
sprit. Where the vessel’s name cannot be repre- 
sented by such a figure, a piece of timber, finished 
off in the form of a volute or scroll, often takes its 
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place on sailing-ships ; on steamships the bow is tive advantages as a naval and coaling station and 
usually plain. The huge figure-heads of several as a place for cotton-growing. On his advice the 
historical old line-of -battle ships are still carefully offer of sovereignty was in 1S62 rejected. The 
preserved at Millwall, including that of the ' fight- following years brought a considerable increase to 
ing Temdraire.’ the white population of the islands, cotton-plant- 

Fi°lirc-Stone. See Steatite. ing being stimulated by the American civil war. 

_.® , .. „ About 1868 a company was formed in Australia, 

1 . 1 n rinniP cnmprimPQ flnnhpn +>n rvn. .. . » * -F, S-v •» 


rng Terndraire.’ 

Figlirc-stonc. See Steatite. 

Figwort, a name sometimes applied to Scro- 
jihularia nodosa (see Scrophulahia ), and some- 
times to Ranunculus Ficaria, the lesser Celandine 
(see Celandine). 

Fiji. The Fiji or Viti Islands are a British 


under the name of the Polynesia Company, to take 
over Thakombnu’s debt, and' with it tile 200,000 
acres referred to above. In 1871 a kind of con- 
stitutional government was set up by the European 
advisers of King Thakombau, bnt the cession of 


dependency in the South Pacific Ocean, situated in the islands to Great Britain was again pressed on, 
15“ — 22° S. _lat. and 176° E. — 17S° W. long. Their and, after further inquiry in 1873, Sir Hercules 
nearest neighbours are the Tonga or Friendly Bobinson, then governor of New South Wales, was 


Islands, between 200 and 300 miles to the south- 
east ; they are about 700 miles from the French 
colony of New Caledonia, 1100 miles from Auck- 
land in New Zealand, 1700 from Sydney in New 
South Wales, 1800 from Tahiti, and 4700 from the 
great American port of San Francisco. They have 
mail communication with Auckland once a month, 
and with Sydney on an average once a fortnight. 
The island of Rotumali, about 250 miles distant, 
a little to the west of north, has been since 1881 
included in the colony. 

The islands were sighted in 1643 by Tasman, the 
great Dutch sailor, whose name is borne by 
Tasmania. Turtle Island ( or Vatoa ), in the extreme 
south-east of the group, was discovered and so 
named by Captain Cook in 1773 ; but, like most 
of the South Sea islands, the Fiji Archipelago 
was little known before the 19th century. Since 
that date its history has been the not uncommon 
one of native dissensions, gradual European in- 
trusion, and finally European protection. In 1804 
some escaped prisoners from Australia are said to 
have settled in the islands. In 1835 Wesleyan 
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sent to Fiji, and on the 10th of October 1874 
formally accepted the sovereignty of the group on 
behalf of the British crown. 

Fiji was constituted and remains a crown colony, 
with a governor (who is also higli-commissioner for 
the Western Pacific), an executive council, and a 
legislative council, composed, in addition to the 
governor, of six official and six nominated unofficial 
members. The natives are organised in village, 
district, and provincial councils (the colony being 
divided into fourteen provinces), and have a special 
system of taxes, paid mainly in kind. 

The Fiji Islands, over 200 in number, lie in a 
ring, open on the southern side. The configuration 
of the group is not unlike that of the West Indies. 
On the west and north are the two large islands of 
Viti Levu and Yanua Levu, with a group of small 
islands and reefs outside them ; and on the east 
there is a long string of islnnds of small size, 
answering to the Leeward and Windward groups 
in the West Indies. 

The total area of the colony (including Rotumali) 
is given at 7435 so. m., being about the same size 

as Wales. The avea of Viti Lem is 

„ over 4000 sq. m., rather smaller than 

Vk t _ Jamaica, and the area of Ynnua Levu 

' islands j s a p out 2400 sq. m. Since 1882 the 
'«‘ sh e^ ik eo joo capital of the colony has been Suva, 

— J on the south coast of Viti Levu, where 

there is a fine harbour ; before that 

i a date Levuka, on the little island _of 

*p!cring isics Ovalau, off the east coast of Viti 
> Levu, also possessing a good imroorn, 


English Miles 

g.o 40 to 8o SI 


y&ptoring Isles 


5 1 

•| fMbengha I. 

<;$ ri* 1 ’. „ 

fe 4 £\Gt. Astrolabe 


1 C. IVni/jmpfon^ 
157 i*a 


Kandavu /.A 


Tofoy«^ > 

MatukJ$) 


N Cliquy O 

A ^rtjjL£mbaC 5" 

, v 3 

- „ 

•a 3 

Kambarg ^ 


missionaries first came over from Tonga to begin 
their wonderful work of conversion to Christianity ; 
and trade, which had begun with dealings in such 
articles <os bechc de mer and sandalwood, gradually 
led to a small white settlement. 

In 1859 some damage was done to the property 
of the American consul ; a heavy claim was in 
consequence preferred by the United States govern- 
ment against the leading chief Thakombau, which 
he was wholly unable to meet, and in 185S lie 
offered the sovereignty of the islnnds to Great 
Britain, on condition that he retained his rank and 
that his debt was paid. As a set-off to the pay- 


was the European capital. Mumci- 
palities have been established at both 
* places. 

. ,.Q o st The Fiji Islands .are of volcanic 

5 ’ 6 ‘>k 1 formation, the shape of the mountains 

r- ( the highest of which riso to somo 

" o 4500 feet) and the existence of hot 

. s 2 springs testifying to volcanic agency ; 

c and they are surrounded by coral 

— ^ — 3* — 15 reefs, which act as natural break- 

waters. They are singularly favoured 

by nature, being well supplied with 
harbours, and equally well with rivers, having 
an abundant water-supply, a rich soil, and a 
climate which, though tropical and somewhat 
enervating to Europeans (who arc subject to 

dysentery), is not unhealthy or extreme. They 
sufier, however, from the ravages of hurricanes 
and earthquakes occasionally occnr.. In 158i 
at Suva the shade temperature varied from a 
maximum of 90° in November and January to a 
minimum of 02° in August, and the rainfall was 
about 100 inches. The rainfall is greatest and the 
land is most heavily timbered on the south-eastern 
— the windward — side of the islnnds ; on the Ice- 


meat lie offered to make over, if required, to the ward side the face of the country Is more that <■' 
British government the ownership in fee simple of open grass-land. With the exception of the bfehe 
200,000 acres of land. Upon receipt of this offer a de mer and pearl-shell industries, the resources <d 
special commissioner. Colonel Smythe, was sent to Fiji are almost purely agricultural. In addition 
Fiji, charged to report especially upon its prospec- to the timber and fruit trees, the latter including 
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bananas, bread-fruit, &c., and in addition to the 
cocoa-nut palms, the vegetable products of the 
islands include sugar, grow rvith the help of 
imported Indian and Polynesian labour, maize, 
cotton, tea, and coffee. There are hardly any 
indigenous animals in the islands, and but scanty 
signs of mineral wealth. 

• The population of Fiji was estimated in 1887 at 
about 125,000, of whom over 2000 were Europeans, 
and over 110,000 native Fijians. The native popu- 
lation is said to have been larger in former years, 
and was certainly reduced by the outbreak of 
measles in 1875. The death-rate among the natives 
is high, an average of some years showing a rate 
per 1000 nearly double that of England and Wales. 
They are in race akin to the Papuans, being the 
easternmost members of that family, but an admix- 
ture of the lighter Polynesians has been brought in 
from Tonga and elsewhere, and has, especially in 
the eastern islands of the group, leavened the 
native Melanesian breed. The Fijians were, prior 
to the introduction of Christianity, notoriously 
ferocious cannibals, but religious after their kind, 
and possessing a strong belief in , a future life. 
At the present time the Christian religion is 
almost universal in the islands, the adherents of 
the Wesleyans being estimated at over 100,000, 
and of the Roman Catholics at more than 10,000. 
Education is mainly carried on in the mission 
schools, with the assistance of grants in aid from 
government ; at Suva and Levuka there are school 
boards, and in Vanua Levu a government industrial 
school. Fiji has not prospered financially of late 
years, and the revenue, derived mainly from cus- 
toms duties and native taxation, has not covered 
the expenditure. In 18S2 the revenue was 
£111,314; in 1887 only £64,916. Sugar, in spite of 
the depression of the industry, is far the most im- 
portant export, and next to it in value come cocoa- 
nuts (mainly in the dried form known as copra) 
and fruit. The export of cotton has greatly 
diminished, hut that of tea in 1887 showed a large 
increase. The total annual exports have during 
the decade 1877-1SS7 fluctuated from £170,000 to 
£351,000; the imports from £311,000 to £802,000. 
The trade of the colony, both import and export, 
is almost entirely with New South Wales, New 
Zealand, and Victoria in the order given. Fiji has 
become British by the force of circumstances, and 
not on account of its natural advantages ; but it has 
considerable agricultural resources, it is a station 
from which British influence can be exercised in 
the South Pacific, and its excellent harbours 
might possibly be more utilised in the event of the 
Panama Canal being successfully carried out, as 
the islands lie not very far out of the direct route 
between Australia and Central America. 

A good short account of Fiji, witli a map, is given in 
the annual Colonial Office List, and much information 
will he gained from a blue-book presented to parliament 
in 1862, which gives both Col. Smythe’s Report on the 
islands (with maps) and also the very valuable ‘Report 
on the Vegetable Productions and Resources of the 
Vitian or Fijian Islands,’ by Dr Seeman, who accom- 
panied Col. Smythe on his visit. Miss Gordon Cnmming’s 
.-If Home in Fiji (1SS1) is hut one out of several books on 
the colony. 

Filament, in Botany, is the stalk of the 
stamen which supports the pollen-containing 
anther, and stands to this as petiole to leaf-blade. 
See Flower, Leaf. 

Filaria. See Guinea-worm. 

Filbert. See Hazel. 

Fihlcs, S. Luke, figure-painter, was born in 
1S14, a native of Lancashire. He studied in the 
South Kensington Schools and in the Royal 
Academy, and became known as a woodcut 
designer, contributing to Oncc-a-Wcck, Cornhill , 


and The Graphic , and illustrating Dickens’s Edwin 
Drood. He began to exhibit in the Royal Academy 
in 1868, with his ‘Nightfall;’ and in 1S74 he 
produced^ a very popular picture, ‘Applicants 
for Admission to a Casual Ward’ — originally a 
Graphic woodcut, followed in 1877 by the power- 
ful and pathetic ‘Widower.’ His more recent 
subjects have been portraits and figure-pictures 
of Venetian life, in which he has developed a 
stronger colour-sense than his earlier works gave 
any indication of. He was elected an A.R.A. in 
1S79, and an R.A. in 1S87. 

File. A file is a steel tool, having its surface 
covered with teeth or serratures, and used for 
smoothing and shaping metals and other hard 
substances. Files are classified and named accord- 
ing to their shape, size, and fineness of cut, and 
the purpose for which they are made. Thus, in 
shape they may be flat, square, round or rat-tail, 
triangular, half-round, feather-edged, &c., besides 
being variously bent, in order to get at intri- 
cate work. Most files are made thicker in the 
middle, or ‘bellied,’ a form which best suits the 
hands in the act of fding. Files generally are 
made of the best crucible steel, the forged and 
shaped blanks when ready for cutting being held 
upon an anvil by means of a long loop of leather- 
strap, into which the cutter places his foot. The 
face of the anvil is covered with a flat piece of 
pewter, the softness of which preserves the teeth 
on one side of the file when those on the opposite 
face are being struck. The cutter forms the teeth 
by striking with a hammer a short, stout chisel, 
held obliquely at an angle of about 12° or 14° from 
the perpendicular. If the chisel were perpen- 
dicular, a furrow like the letter V would be in- 
dented, and an equal burr struck up on each side ; 
but as a cutting tooth somewhat like that of a 
saw is required, this is effected by the oblique 
stroke of the chisel, by which a burr is thrown up 
on one side only — viz. towards the tang. The 
cutting is commenced at the point of the file ; the 
chisel is then drawn backwards, laid upon the 
blank, and slid forwards till it reaches the burr 
raised by the last cut; the blow is now struck, 
and another tooth and burr produced, which serves 
as a guide for the next cut; and so on. The 
distance between the teeth thus depends on the 
force of the blow and the obliquity of the cut ; for 
the heavier the blow, the greater the ridge or burr, 
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and the obliquity determines the distance of the 
cut from the burr. The skill of the workman con- 
sists, therefore, in the precise regulation of the 
blows. 

Files are either single cut — i.e. made with a 
single series of parallel cuts — or, more commonly, 
double cut— i.e. they have two series or courses of 
chisel-cuts, which are oppositely inclined at an 
angle of about 55° to the central line of the file. 
The second course is made in the same manner as 
the first, hut with lighter blows, and is usually 
somewhat finer than the first. This angular cross- 
ing converts the ridges into pointed teeth. Files 
used for soft metals which are liable to clog the 
teeth are single cut— i.e. they have but one course 
of cuts. Taper files have the teeth finer towards 
the point.” Rasps for wood or hom, &c. are cut 
with triangular punches, each tooth being an 
angular pit with a strong burr, instead of a long 
furrow. The rapidity with which the blows are 
struck varies with the fineness of the fde : sixty 
or eighty cuts are commonly made per minute. 
Classified according to fineness of cut, files are 
known as rough, bastard, smooth, and superfine. 
A superfine file of small size may have as many as 
216 cuts per inch, while a large rough file may 
have not more than twenty-one cuts to the inch. 
The sharpness and abrading effect of files is greatly 
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improved bv subjecting them after cutting to a 
sand-blast, whereby a slight recurvature of the 
burr, which is always present as the file leaves the 
cutter, is corrected, and the edge is rendered very 
keen. 

Piles have to be very carefully hardened and 
tempered. If heated too strongly, or made too 
hard, the steel is so brittle that the teeth tear off; 
if too soft, they wear down rapidly, and the file soon 
becomes useless. Great care is also required in 
keeping them straight, as the sudden cooling neces- 
sary for hardening is very apt to warp the steel. 

Many attempts have been made to cut files by 
machinery, but with only partial success ; the 
chief difficulty arises from the necessity of modi- 
fying the force of the blow to suit the hardness of 
the steel. It is practically impossible to supply a 
large number of blanks all of exactly the same 
hardness ; and if the machine be adjusted to suit 
the hardness of one blank, it may strike too heavy 
or too light a blow for the next ; whereas the work- 
man feels at once the hardness of the steel he is 
working upon, and adjusts his blows accordingly. 

File ( Fr. file, ‘ a row,’ from Lat. filum ; Ital. fila, 
filo), in a military sense, is used to signify any 
line of men standing directly behind each other, as 
rank refers to men standing beside one another. 
In ordinary two-deep formations, a file consists of 
two men, one in the front rank and one in the rear 
rank. Single-file formation signifies one man from 
a single rank followed by the men on his right (or 
left) in succession. Hank and file is a term often 
used to mean the private soldiers of a regiment 
only, but it really includes also the corporals, who 
are therefore sometimes called rank and file non- 
commissioned officers. 

Filc-fisli. See Balibtes. 

Filey. a rising watering-place on the east coast 
of Yorkshire, 9 miles SE. ot Scarborough by rail, 
occupies a picturesque site on cliffs overlooking 
Filey Bay. It has a spa, and an ancient cruciform 
church. In 1S83 a committee reported in favour 
of Filey as a harbour of refuge. Fop. ( 1851 ) 1511 ; 
( 1881 ) 2337, engaged mainly in fishing. 

Filiation. See Affiliation. 

Filibusters (Span, filibuster, from filibotc or 
fiibotc, itself derived from the Eng. fig-boat, a 
fast-sailing vessel of not more than 100 tons ; br- 
others referred, through the Fr. Jtibusticr, formerly 
fribusticr, to the Dutch vrijbitilcr, ‘freebooter’), 
another name for Buccaneers (q.v.). In more 
recent usage the term lias been employed to 
designate certain lawless adventurers belonging 
to the United States, who have attempted vio- 
lently to possess themselves of various countries 
of Spanish America. The plea urged by these 
men has generally been that such- countries were a 
prey to anarchy and oppression, and could only 
attain to prosperity by annexation to the United 
•States. Ihc most noted of these filibusters was 
William Walker (q.v.). 

Filicaia. Vincenzo, lyrical poet, was bom at 
1'lorence,. 30th December 1612. The publication 
of his six odes celebrating the deliverance of 
\icnna in 16S3 by John Sobieski from the be- 
sieging forces of the Turks attracted the notice of 
Queen Christina of Sweden, who relieved him 
from harassing pecuniary embarrassments. Ulti- 
mately he obtained a post from the Grand-duke 
of Tuscany, and lie died at Florence, 25tli Septem- 
ber 1707. Some of his patriotic sonnets arc famous; 
lmt. las verse, though not without beauty and 
spirit, is disfigured by the rhetorical trick's and 
false conceits of the period. An edition of his 
works appeared at Florence in 1S01. 

Filiccs. •See Ferns. 


Filigree (through Span, from Lat. filum, < a 
thread, and gramtm, ‘a grain’), so called because 
composed of fine wire of silver or gold, often 
ornamented with small beads. The wire used is 
twisted into spirals and other convoluted forms, 
which are united and partly consolidated by solder- 
ing; and these spirals, &c. are combined 'to form 
a sort of metallic lace-work, which is shaped into 
brooches, ear-rings, crosses, head-ornaments, card- 
cases, trays, and other objects of a light and 
elegant character. Filigree-work is also employed 
for the ornamentation of articles having a solid 
metallic base of precious metal, or of copper, the 
wires being soldered down in definite patterns to 
the supporting plate. That filigree, as a style of 
jeweller’s work, is of great antiquity is evidenced 
by remains found in ancient Egyptian tombs. 
That a knowledge of the art was very widespread 
is also manifest from the fact that it was largely 
practised by the ancient Greeks, the Etruscans, 
and the Romans. "We know further that from 
remote ages it was practised in Central Asia and in 
India, where to this day it lias continued in un- 
broken succession, and it is now a most charac- 
teristic style of work in the Central and Forth- 
west Provinces. Among the Celtic and Scandi- 
navian tribes of early times filigree was also a 
favourite method of ornamentation. The Quigrich 
(see Fjllan, St), and the Hunlerston Brooch (see 
Brooch ) are magnificent examples of early northern 
metal-work in which filigree ornamentation on a 
solid basis is a prominent feature. In the jewelry 
of the Scandinavian races filigree still occupies an 
important place. The manufacture of filigree 
jewelry is so characteristic of Malta that the style 
has coine to be popularly known as Maltese work. 

Filioquc. See Creeds. 

Fillnn, St, was the son of Fcredacb, a prince 
of Munster, and of St Kentigenia, who in 731 died 
on Inclicaiiloch in Loch Lomond. He succeeded 
St Mund as abbot of the monastery on the Holy 
Loch, but presently withdrew to Upper Glen- 
dochart (Strnthfillan), 3 miles SSE. of Tyndnini, 
where he died on 9th 
January 777. In 131S 
Robert Bruce re-estab- 
lished here an Aligns- 
tinian priory ; and here 
too was the ‘ holy pool 
of Fillnn,’ in which, 
not a century since, 
sick people bathed, 
and lunatics were 
plunged. The latter 
were afterwards left 
all night, bound hand 
and foot, in a stone 
coffin ; and if in the 
morning the knots were Fig. I.— Quigrich of St Fillin', 
untied there was hope 

of recovery. Two relics of the saint have, after 
strange wanderings, been reunited at Edinburgh 
in the Antiquarian Museum. One, his. square- 
shaped bell of cast bronze, 12 inches high, la> 
in the churchyard, and was employed in mat 
lunatic ‘rope-trick,’ till in 179S an English tourp. 
bore it ofl to Hertfordshire, whence in 180.) H 
was recovered through Bishop .Forbes of Brechin. 
The other relic is the Quigrich (Gael, toggernch, 
‘stranger’) — the bronze bead of a pastoral stall 
(fig. 1), adorned with niello, and inclosed, m » 
beautiful outer case of silver (fig. 2), 9 inc" 1 ' 
high, gilt, and ornamented with chased work at' 1 
filigree. Both are undoubtedly of Celtic wor>.- 
mansliip ; but the case is naturally the later ™ 
the two, and seems partly assignable to 
1-Jtli and 15tli centuries. Possessed of both thus- 
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finding and healing properties, the Quigrich from 
Truce’s time and earlier was in the hereditary 

custody of a family 
named Jore, Doire, 
or Dewar, who 
enjoyed certain 
privileges therefor. 
James III. ’scharter 
of confirmation 
(1487) to Malice 
Doire was presented 
for registration 
among the public 
records of Scotland 
so recently as 1734. 
In ISIS the Dewars 
emigrated from 
Balquhidder to On- 
tario, taking with 
them the Quigrich, 
which in 1876 was, 
through Dr Daniel 
Fig.2.— Silver Case of the Quigrich : Wilson, bought for 
o, front part ; 6, terminal plate. £100 by the Scot- 
tish Society of An- 
tiquaries. St Lilians, at the foot of Loch Earn, 
is associated with an earlier saint, called an lobar, 
‘ the leper,’ whose feast fell on 20th June. See 
Dr John Stuart’s ‘ Historical Notices of St Fillan’s 
Orozier,’ in Proc. Soc. Ant. Scot. (xii. 1877), and Dr 
Joseph Anderson’s Scotland in Early Christian 
Times (i. 1881). 

Fillet, in Architecture, a small space or band, 
like a narrow ribbon, used along with mouldings. 

a, a, a (see fig.) are 
examples of fillets, both 
p in classic and Gothic 
architecture. 

Fillmore, Millard, 
-- — : — thirteenth president of 
I the United States, was 
born on 7th February 
1800, at Summer Hill, New York, where his educa- 
tion was limited to the very imperfect instruction 
furnished during three months of the year by a 

I irimitive frontier school. At the age of fourteen 
le was bound apprentice to a wool-carder; and 
during the five years he laboured at this occupa- 
tion he used every means at his disposal to culti- 
vate his mind. In 1S19 he began the study of law, 
receiving his board in return for his work in the 
office of a country lawyer ; and during part of this 
time he also taught school, until in 1823 he was 
admitted to the Buffalo bar, where he built up a 
solid reputation for sound legal knowledge and 
sterling probity. In 1828 he began his political 
career, being in that year returned by Erie county 
to the state legislature of New York, where he 
joiued the Whig party, and was mainly instru- 
mental in procuring the abolition of imprisonment 
for debt in the state of New York. In the period 
1832-42 ho was four times elected member of 
congress ; in 1S44 he was defeated in a contest for 
the governorship of the state ; in 1847 he was 
elected to the post of comptroller of New York ; 
and in the following year he was made vice-presi- 
dent of the United States. The unexpected death 
of President Taylor in July 1850 left the chief 
magistracy vacant, and Fillmore succeeded to that 
office, which he held till 1S53. He proved an able 
statesman, and his presidency was marked by the 
passing of some very salutary measures, notwith- 
standing that his party were'in the minority ; but 
his signing of and attempt to enforce the fugitive- 
slave law rendered him unpopular in the North. 
In 1S50 he was nominated for the presidency by 
the American party, but the struggle lay be- 


tween the republican and the democratic candi- 
dates, and he received the electoral vote of Mary- 
land only. He visited Europe in 1S55 and I860. 
He took no active part in the civil war, although 
he gave his influence to the cause of the Union. 
After his retirement from political life he resided 
at Buffalo, where he died 7th March 1S74. See 
Chamberlain’s Biography of Fillmore (1856), and 
the article by General James Grant Wilson in 
Appleton' s' Cy clo. of Amcr. Biog. (1887). 

Filmer, Sir Robert, an extreme advocate of 
the theory of the divine right of kings, was born 
at East Sutton in Kent, in the end of the 16th 
century. He matriculated at Cambridge in 1604, 
and died probably in 1653. The germ of his theory 
is the proposition that the father of a family is the 
divinely ordained type of a ruler, and that his 
power is absolute. Accordingly, Filmer taught, 
a king’s acts should be subject to no check or con- 
trol whatsoever; his will is the only right source 
of law. Hence he is not in any sense answerable 
to his subjects for his doings ; for them either to 
depose him or even to criticise his conduct is 
criminal and immoral. These views are expounded 
with most fullness in his Patriarcha, published 
after his death in 1680, and were critically exam- 
ined in Locke’s Treatise on Government. Filmer’s 
Freeholder's Grand Inquest (1648) is an exposition 
of his ideas as to the relations that ought to 
obtain between the king and the houses of parlia- 
ment. See Divine Right. 

Filmy Ferns (Ilymcnophyllacece), an order of 
Ferns (q.v.), including only three genera, but as 
many as' two hundred species. They grow in 
large, spreading, mossy masses on rocks and tree- 
stems in moist places, are chiefly tropical, rare 
in the southern hemisphere, still rarer in the 
northern. The only British species of the large 
genus Hymenopliyllum [ff. tnnbridgcnse ), despite 
its apparently local name, is one of the most 
widely distributed of plants, being found not only 
over Europe, but in South America, at the Cape, 
and in New Zealand. Tiichomanes has ninety 
species, mostly tropical, only one ranging as 
far as southern Europe. Although chiefly dis- 
tinguished by systematists on account of the 
minute structure of their sporangia, they are more 
remarkable for the exceptionally simple structure 
of their moss-like leaves, which consist usually of 
only a single layer of uniform parenchymatous 
cells. More rarely several layers are present, but 
there is never a distinct epidermis ; moreover, as 
the plants grow in very wet places — often, for 
instance, in the spray of waterfalls — and as the 
leaves are so hygroscopic as to be constantly 
saturated, even when not absolutely covered with 
moisture, the usual air-spaces, and with them the 
stomata of ordinary leaves, are not developed. 
From this saturation with water instead of air 
the thin, wet, filmy foliage is thus peculiarly trans- 
parent, and so seems singularly dark-green by 
.reflected light. To the exceptional yet beautiful 
appearance thus accounted for their interest to 
fem-growers is due. 

Filter. When solid matter is suspended in a 
liquid in which it is insoluble, it may be separated 
by various means (see Clarification), one of 
which is filtration. The process of filtration con- 
sists' in passing the liquid through some porous 
substance, the interstices of which are too small 
to admit of the passage of the solid particles, the 
principle Of the action being the same as that of a 
sieve. One of the simplest forms of filter is that 
commonly used in chemical laboratories for separat- 
ing precipitates, Ac. A square or circular piece of 
blotting-paper is folded in four, the comer where 
the four folds meet is placed downwards in a 
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funnel, and one side is paitly opened, so that the 
paper forms a lining to the funnel. The liquid 
passes through the pores of the paper, and the 
solid matter lests upon it. The chief advantages 
of this filter are its simplicity and the ease with 
which the solid matter may be removed and 
examined. 

A simple water-filter for domestic purposes is 
sometimes made by stuffing a piece or sponge in 
the bottom of a funnel or the hole of a flower-pot, 
and then placing above this a layer of_ pebbles, 
then a layer of coarse sand, and above this a layer 
of pounded charcoal three or four inches in depth. 
Another layer of pebbles should be placed above 
the charcoal, to prevent it from being stirred up 
when the water is poured in. It is obvious that 
such a filter will require occasional cleaning, and 
renewal of the charcoal. By a small addition to 
this a cottage-filter may be made which, for 
practical use, is quite equal to the most expensive 
filters of corresponding size. It consists of two 
flower-pots, one above the other ; the lower one is 
fitted with the sponge and filtering layers above 
described, and the upper one with a sponge only. 
The upper pot should be the larger, and, if the 
lower one is strong, the upper one may stand in 
it. The two pots thus arranged are placed upon a 
three-legged stool with a hole in it, through which 
the projecting part of the lower sponge passes, and 
the water drops into a jug placed below. The 
upper pot serves as a reservoir, its sponge stops 
the coarser impurities, and thus tho filtering layers 
of the lower one may be used for a long period 
without being renewed, if the upper sponge be 
occasionally cleaned. Care must be taken to 
wedge the upper sponge tightly enough, to prevent 
the water parsing from the upper pot more rapidly 
than it can filter through the lower one. 

A great variety of liltevs are made on a similar 
principle to the above, but constructed of orna- 
mental earthenware or porcelain vessels of suitable 
shape. _ In puichasing a filter, the buyer must not 
be satisfied with meiely seeing that the water 
which has passed tluough it is rendered perfectly 
transparent — this is so easily done by a new anti 
clean filter — but he should see that the filter is so 
constructed as to admit of being readily cleansed, 
for the residual matter nuist lodge somewhere, and 
must be somehow removed. When large quantities 
of water have to be filtered this becomes a serious 
difficulty, and many ingeni- 
ous modes of overcoming 
it have been devised. In 
most of these water is made 
to ascend through the filter- 
ing medium, in order that 
the impurities collected on 
it may fall back into the 
impure water. Lelogc’s 
ascending filter consists of 
four compartments, one 
above the other; the upper 
part, containing the impure 
water, is equal in capacity 
to the other three. This 
by a tube 



bridge's Filter: 

3, 3, 3, -S, the four compart- communicates 


thirt CMU- - vitl - tlie ,!°.' v ?^ one^ which 


uus Kune tu itiiru or in- 5 ., ... • • % , mt 

tcrins compartment ; al, height. The top 

the exit mti’ring stone or of tins is formed by ft piece 
<1; c, the ping to remote of porous filtering-stone, 

for cleaning out second throil'di which nlnlio tho 
compartment; /.a loose " lllcn “lone llie 

sponge at entrance of " v . 1,cr can pass into the 
con mnnlcatlnc tnl>c. third compartment, which is 
filled with charcoal, and 
covered -with another plate of porous stone. The 
fourth compartment, immediately above the third, 
receives the filtered water, whiefi has been forced 
through the lower stone, the charcoal, and the 


upper stone. A tap is affixed to this, to draw of! 
the filtered water, and a ping to the second or 
lowest compartment, to remove the sediment. 

A large number of other ascending filters liaie 
been patented. Siphon filters are cylindrical 
pewter vessels, containing the filtering media, to 
which is attached a long coil of flexible pipe. 
When used, the cylinder is immersed in tho watei- 
butt 'or cistern, tlie pipe uncoiled, bent over the 
edge of the cistern, and brought down considerably 
below tlie level of the water. It is then started 
by applying the mouth to the lower end, and 
sucking it till the water begins to flow, after 
which it continues to do so, and keeps up a large 
supply of clear water. This, of course, is an 
ascending filter, and the up waul piessure is pro- 
portionate to the difference between the height of 
the water in the cistern and that of the lower end 
of the exit tube (see Sirnox ). Filtering on a 
large scale is effected by using several tanks or 
reservoirs, in the first of which is coarse material 
such as gravel, the water passing from tills to n 
second, and from there through a finer filter to 
the main receptacle, where the filtered water is 
stored and drawn off for use. 

A common water-butt or cistern may be made to 
filter the water it receives by the following means : 
Divide the cistern or bntt into two compartments, 
an upper and a lower, by means of a watertight 
partition or false bottom ; then take a wooden box 
or small barrel, and perforate it closely with holes ; 
fit a tube into it, reaching to about the middle of 
the inside, and projecting outside a little distance ; 
fill the box or barrel with powdered charcoal, tightly 
rammed, and cover it with a hag of felt; then lit 
the projecting part of the tube into the middle of 
the false bottom. 

Various means of compressing carbon into solid 
porous masses have been patented, and filter? mo 
made in which the water passes through blocks of 
this compiessed carbon. Most of those aic well 
adapted for the puipose, hut their asserted supe- 
riority over filters composed of layeis of sand mid 
charcoal is doubtful. A very elegant and con- 
venient portable filter for soldiers, travellers, mid 
others who may rcquiie to drink fiom tmhid ponds 
and rivers is constructed of Eansome’s filtering- 
stone, and is also made of tho compressed carbon. 
A small cylinder of the stone or carbon is connected 
with a flexible india-m liber tube in such a manner 
that the cylinder may be immersed in a river, the 
mouth applied to a mouthpiece at the other end or 
the tube, and the water drawn through the filtering- 
cylinder. 

It hns been questioned whether soluble matter, 
such as common salt, is in any degree removed 
from water hv filtration. Theoretically it vns 
assumed that this is impossible, since the filter only 
acts mechanically in stopping suspended particles; 
hut the results of experiments show that from 5 to 
15 per cent, of the soluble salts were separated 
by sand-filters such as above described. Another 
most important matter is to ascertain to what 
extent soluble organic matter may be decomposed 
by filtration, especially by charcoal filters, and to 
ascertain how long charcoal and other porous matter 
retains its property of acting on oiganic matter in 
watery solution (see CllAItcOAT,). This is of the 
highest importance, as it sometimes happens that 
water of brilliant transparency, and. most pleasant 
to drink, on account of the carbonic acid it con- 
tains, is charged with such an amount of poisonous 
organic matter as to render its use as a daily bever- 
age very dangerous. A filter of nninm! charcoal 
will render London porter colonrlc-s. Loam and 
clay have similar properties. The separation from 
drinking-water of pathogenic miriohc« (microscopic 
sources of pestilence) and their genus is very 
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difficult, on account of tlieir extreme smallness ; 
but it has been effected by using porous unglazed 
earthenware as the filtering medium. It is, how- 
ever, rather troublesome in practice, as pressure is 
demanded, and the very fine pores are soon clogged. 
They may he cleansed by raising the filter material 
to a red heat. A duplicate is therefore required. 

When a liquid contains mucilaginous or other 
matter having viscous properties, there is consider- 
able difficulty in filtering it, as the pores of the 
medium become filled up ' and made watertight. 
Special filters are therefore required for syrups, oils, 
&c. Such liquids as ale, beer, &c. -would be ex- 
ceedingly difficult to filter, and therefore they are 
clarified by the admixture of albumen, gelatin, or 
some substance with clarifying properties. Oil is 
usually passed through bags made of horse-liair or 
twilled cotton cloth (Canton flannel). Syrups are 
filtered on a small scale by confectioners, &c. by 
passing them through conical flannel bags, and on 
a large scale in creased bag-filters, made by enclos- 
ing a large bag within a smaller one. Thick syrups 
have to be diluted or clarified with white of egg, 
to collect the sediment into masses, and then they 
may be filtered through a coarse cloth strainer. 
Vegetable juices generally require to be treated in 
this manner. See Beer, Wine, Sugar, &c. ; and 
for filtering on the large scale, see Water-supply. 

The simple laboratory filter has to be modified 
when strong acid or alkaline solutions, or substances 
which are decomposed by organic matter, require 
filtration. Pure siliceous sand, a plug of asbestos, 
pounded glass, or clean charcoal are used for this 
purpose. Some recommend gun-cotton as a filter 
for such purposes. 

Air Filters. — The extraordinary powers of char- 
coal in disinfecting the gaseous products evolved 
from decomposing animal and vegetable matter 
have been made available in constructing an appara- 
tus for purifying air that is made to pass through 
it. A suitable cage, containing charcoal in small 
fragments, is fitted to the opening from which the 
deleterious gases issue, and is found to render 
them perfectly inodorous, and probably innocuous. 
Mechanical impurities suspended in air may be 
filtered out by forcing the air through a plug of 
cotton- wool, as in firemen’s respirators. 

Fill. See Fins. 

Finale, the name given to that part of a musical 
composition which finishes the act of an opera ; also 
to the last movement of an instrumental composi- 
tion, as in the symphony, quartette, quintette, 
sonata, &c. The instrumental finale varies greatly 
in form, from the lively rondos of Haydn to the 
gigantic vocal finale, in variation form, of Beet- 
hoven’s 9th Symphony. The operatic finale, as 
usually understood, is a concerted piece, sometimes 
extending to a considerable number of different 
movements, for one, two, or more single voices, 
with or without chorus. The best type is to be 
found in Mozart’s operas. In Wagner’s works 
there are no finales separable from the preceding 
parts of the acts ; each act is a continuous whole. 

Finance. See National Debt, Budget, &c. 

Fincll. a name applied to many Passerine birds 
included in the family Fringillidre, but generally 
used with some affix, as in the familiar names bull- 
finch, chaffinch, and goldfinch. A finch is usually 
small, has a hard conical beak, and generally lives 
upon seeds. The distribution is almost world-wide, 
excepting Australia; but the majority inhabit the 
p.nhenrctic region. The Buntings (Emberizida; ) 
and the Weaver-finches (Plocekkc) of the Ethio- 
pian and Australian regions are usually kept dis- 
tinct. The limits of the family Fringillidie are 
vague ; among the more familiar members are the 


Chaffinch ( Fringilla ccdcbs), the Brambling ( F. 
montifringilla), the Canary (Serinus), the Cross- 
bills (Loxia), the Linnets (Linota), and the Spar- 
rows (Passer). 

Fincll, Heneage, first Earl of Nottingham and 
Lord Chancellor of England, was born in Kent, prob- 
ably at Eastwell, on 23d December 1621. He was 
the nephew of Finch, the lord-keeper of Charles I. 
Educated at Westminster and Christ Church, Ox- 
ford, lie was called to the bar in 1645. At the 
Restoration Charles II. made Finch solicitor- 
general ; in this capacity he took an active part in 
the trial of the regicides, publishing an account of 
the trial in I860. In 1670 he became attorney- 
general, and five years later lord chancellor. As 
high steward he presided at the impeachment trial 
of Stafford in 1680. He died in London, 18th 
December 1682, having gained a high reputation as 
a graceful orator, and as a lawyer of great integrity, 
wisdom, and skill. Several of his speeches were 
published during liis lifetime. 

Fittdhprn, a beautiful Scottish river, rising 
among the Monadhliath Mountains at an altitude 
of 2SD0 feet, and running 62 miles north-eastward 
through the counties of Inverness, Nairn, and 
Elgin, and past the town of Forres, till it enters 
the Moray Filth at Findhorn village by a tri- 
angular lagoon, 2 miles long by 2| wide. Its 
waters abound in salmon and trout. Its basin 
consists of gneiss in the upper part, and of old red 
sandstone in the lower. At one place it rose 
nearly 50 feet in the disastrous floods of August 
1829, known as the ‘ Moray Floods.’ 

Finding of Goods. See Lost Property. 

Findlatcr, Andrew, editor of the first edition 
of this Encyclopaedia, was born in December 1810 
near Aberdonr, m Aberdeenshire. He was the son 
of a small farmer, and was bred to farm-work ; 
but he early resolved to go to the university, and 
in spite of having to do daily a full day’s work on 
the farm, lie contrived to qualify himself for enter- 
ing Aberdeen University. There he graduated in 
arts, and began theology with a view to becoming 
a minister; but changing his intention, became a 
schoolmaster at Tillydesk in the parish of Ellon, 
and for seven years (1S42-49) was head-master 
of Gordon’s Hospital in Aberdeen. After a short 
residence in Canada, he came in 1S53 to Edinburgh 
to superintend for Messrs W. & II. Chambers 
a new edition of the Information for the People 
( 1S57 ). His next task was the chief work of his life ; 
he devoted himself to the preparation of Chambers’s 
Encyclopedia, and ere long was its editor. A 
scholar of wide and varied learning, equally at 
home in the physical sciences, in the history of 
ancient religions', and in modern comparative phil- 
ology, he turned his acquirements to good account, 
not "merely in directing the Encycloptedia as a 
whole and fixing its form and scope, but in con- 
tributing to it many of its most important articles ; 
and after its completion (1861-68) he superintended 
a revised issue (1874). He saw through the press a 
new edition of the Miscellany (1S69-71 ) and of the 
Etymological Dictionary (1882) ; and wrote short 
but admirable manuals on Astronomy, Language, 
Physical Geography, and Physiography. In 1864 
Aberdeen University gave him its degree of LL.D. ; 
and J. S. Mill, while rector of St Andrews Univer- 
sity, made him his assessor in the University Court. 
Many of the articles in the review columns of the 
Scotsman were from his pen. He was associated 
with J. S. Mill, Mr Grote, and Professor Bain in 
editing James Mill’s Analysis of the Phenomena 
of the Human Mind (1869); and he counted 
Thackeray, Littre, and Dr John Brown amongst 
his friend's. His health failing, he withdrew from 
active work in 1S77, and died 1st January 1SS5. 
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Findlay, capital of Hancock county, Ohio, 37 
miles SW. of Fremont by rail, with several 
foundries, flour-mills, sawmills, &c. Pop. 4633. 

Filldon, a fishing-village of Kincardineshire, on 
the coast, 6 miles S. of Aberdeen. Pop. 156. The 
well-known Findon ( Finnan ) haddocks were first 
cured here. 

Finds. See Treasure-trove. 

Fine of Lands, in England, fictitious proceed- 
ings formerly in common use in order to transfer or 
secure real property by a mode more efficacious than 
an ordinary conveyance. The proceedings in a fine 
were shortly as follow : The party to whom the land 
was to be conveyed commenced a fictitious suit 
against the vendor. Leave to compromise the suit 
having been obtained, a covenant was entered into 
whereby the vendor or defendant, called the cog- 
nizor, recognised the right of the plaintiff, called 
the cognizcc, to the lands, of wliicn he admitted 
that the plaintiff was wrongfully kept from the 
possession. A note of the fine was entered on the 
rolls of the court ; and the business was concluded 
by what was called the foot of the fine, setting forth 
the parties, the time and place of agreement, and 
before whom the fine was levied. The whole was 
embodied in indentures commencing face cst fnalis 
concordia. In order that a fine should have full 
effect, it required to be levied with proclamations — 
i.e. open proclamation of the transaction in court. 
A fine levied by a married woman had the effect of 
cutting off all right she might have in the lands, 
and was the only mode by which a married woman 
could convey lands ; and in order to protect her 
from undue influence she was privately examined 
as to the voluntary nature of the transaction. A 
fine was also in use as one of the methods of barring 
an Entail (q.v.). The Fines and Recoveries Act of 
1833 substituted a disentailing deed for the cum- 
brous methods formerly employed ; the same act 
enabled a married woman to convey lands by means 
of a deed acknowledged with certain forms. The 
‘feet’ of old fines are often of great importance as 
evidence in regard to questions of pedigree and title 
to property. The statute Dc Donis prohibited fines 
as a means of barring entails. 

Fingal’s Cave. See Staffa.— F or Fingal 
himself, see Fenians, Ossiax. 

Fingcr-and-toc. See Axbury. 

Fingers. See Haxd. 

Fingos. or Amafixcu, a Bantu people in the 
south-east of Cnpe Colony, closely akin to the 
Kaffirs (q.v.). 

Finial. an ornament, generally carved to 
resemble foliage, which forms the termination of 
pinnacles, gables, spires, and other portions of 
Gothic architecture. There are traces of foliated 
terminations, both in stone and metal, on the pedi- 
ments of classic buildings (see Acroteriox), but 
it was not till the 12th century that the finial proper 
was introduced. During the latter part of that 
century and the whole of the 13th century, finials 
of the most perfect form and of infinite variety were 
used ns the crowning ornaments of every salient 
point in the buildings of the period (see fig. 1 ). 
The architects of the 14th century in finials, ns in 
other ornaments, imitated more closely the forms 
of natural foliage; but their finials bar! neither the 
variety of design nor the vigour of outline of those 
of the preceding century (see fig. 2). 

In the 15th and 16th centuries the finials became 
more ami more meagre in form, and are frequently 
only four crockets set upon a bare pyramidal 
terminal. Some variety of effect, is often obtained 
during this period by surmounting the finial with a 
gilded vane. This is common in Tudor nnd in 
continental domestic architecture (fig. 3). Finials 


were carved both in stone and wood, and in tlio 
latter material with great delicacy and minuteness. 
In connection with metal-work finials of metal 
were used, and, whatever the material adopted, its 
natural capabilities were made a source or special 
beauty. 

The finial is one of the most effective ornaments 
of Gothic architecture, and when that style was 
succeeded by the Renaissance, in the reign of Queen 
Elizabeth, o'ur forefathers could not persuade them- 
selves to part with the finials to tlieir buildings. 
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Finials : 

1, from Bishop Bridport's Monument, . Salisbury Cathedral; 

2, York Minster; 3, Maulbronn, Germany; 4, Crew Ball, 

Cheshire ; 6, Augsburg. 

We thus find in Elizabethan architecture a great 
variety of finials ; they are, however, almost entirely 
of a geometric form, and without foliage (fig. 4), 
and are frequently', especially when terminating 
wooden gables, combinations of finial and vane, 
partly wood nml partly iron ( fig. 5 ). In the stricter 
classic style which succeeded the Elizabethan, some 
traces of the favourite finial still remain ‘in the 
balls, obelisks, &c. used as terminations, and also 
in the shields and supporters ( themselves a remnant 
of feudal times) which form the crowning ornament 
of gate-piers, pedestals, &c. 

Fining, the process of clearing turbid liquors, 
such as beer and wine. See CLARIFICATION, BF.Ei:, 
Wixe, Sugar, Filter, &c. 

Finistcrc (Lat. finis terne, ‘land’s end'), 
a department at the western extremity of France, 
comprehending a part of the former duchy ot 
Bretagne, nnd washed on three sides by the Lngluli 
Channel nnd the ocean. Area, 2585 sq. m. 1 °P: 
(1872) 642,963; (1886) 707,820. It is traversed 
from east to west by two low but picturesque chains 
of hills, clad with fir-trees and heath, nnd forming 
fruitful valleys of meadow-land between. Its core-l 
is very rugged and broken, its shores bristling wttn 
dangerous granite rocks, and fringed with man) 
islands. The most dreaded headland is the 1 omte 
de Ilnz, rising over 260 feet above the sea, near 
which, in the 16th century, were still visible tlie 
mins of Is, the ancient capital of Comouiulle (<)•'■( 
The temperature in general is low, the climate \ cn 
humid ; rain and mist are of almost daily occur- 
rence. There arc a number of const stream • 
including the Odet, the Elorn, and the Aunts 'Vine » 
forms part of the great line of comiiitinicnti j 
between Brest and Nantes. The department Bj" 1 
more grain than even its dense population «'• 
consume, and vegetables, flax, and cider at-o ‘ _ 
exported ; it is noted for its small, lmrdy hou-c . 
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ami cattle, swine, and bees are largely reared. Its 
argentiferous lead-mines are no longer worked, 
and its manufactures, which include rope-spinning, 
weaving, and some shipbuilding, are of little im- 
portance ; its sardine-fisheries, however, employ 
over 7000 hands. The department is divided into 
five arrondissements — Brest, Chfiteaulin, Morlaix, 
Quimper, and Quimperle — with Quimper as. chief 
town. See Brittany. 

Fillisterre, Cape, a promontory at the north- 
western extremity of Spain, off which Anson (q.v. ) 
defeated Jonquibre, and Sir Robert Calder cut off 
two vessels of the Franco-Spanish fleet in 1805. 

Finland ( Finnish Suomi or Suomenmact, ‘ the 
land of fens and lakes’), a grand-duchy annexed 
to Russia in 1809, though politically a part of that 
country, is an independent state from an adminis- 
trative point of view. Finland lies between 60° 
and 70° N. lat., and 20° and 32° E. long., and is 
bounded on the N. by Norway, on the E. by the 
Russian governments of Archangel and Olonetz, on 
the W. by the Gulf of Bothnia, and on the S. by 
the Gulf of Finland. Its greatest length is 717 
miles, its average breadth about 185 miles. The 
population of the grand-duchy, which was less 
than 1,000,000 at the time of the annexation, 
rose to 1,636,915 in 1850, and to 2,232,378 in 
18S7, of which number about 85 per cent, are 
of the native Finnish race, 12 per cent. Scan- 
dinavians (i.e. descendants of the Swedes who 
governed the country or settled in it during 
the six and a half centuries that Finland formed 
an integral part of the kingdom of Sweden), the 
rest being Russians, Germans, and Lapps. Of 
the population in 1SS7 the great majority, or 
2,189,074, were of the Lutheran state-religion, 
and 41,032 of the Russo-Greek faith. The inhab- 
itants of Helsingfors, the capital (pop. 65,000), are 
mostly of Swedish descent, as is also the case 
at Ado and all along the south and west coasts. 
About SO per cent, of the inhabitants belong to 
the agricultural class, being for the most part 
peasant-proprietors, with holdings of from 10 to 
30 acres. The area of Finland is nearly 145,000 
sq. m. (or rather larger than Great Britain and 
Ireland), the surface presenting a singular aspect. 

A glance at a map shows the coast to be ex- 
■ tremely indented, and studded with thousands of 
small islands, forming a perfect archipelago ( Swed- 
ish slcarqard ), whilst the interior of the country is 
occupied with countless lakes, some of vast size, 
and mostly connected with each other naturally 
or artificially by means of canals. In fact, it is 
doubtful whether any country in the world is so 
well supplied with the means of inland navigation 
as Finland, 12 per cent, of the total area being 
occupied by lakes, and 15 per cent, by marsh and 
bog, the quantity of which latter is gradually being 
diminished by the united efforts of nature and 
man ; for it has been proved by careful observation 
that the surface of Finland (which is a tableland 
from 300 to 400 feet above the level of the sea) is 
gradually rising from its watery bed, and that, too, 
in some places at a rapid rate. Thus, it has been 
calculated, by means of points fixed on the sea- 
shore, that on the Gulf of Bothnia the land has 
risen at the rate of 3 feet 1 inch in 100 years, and 
on the Gulf of Finland at the rate of 1 foot 11 
inches. The largest of the lakes — besides Lake 
Ladoga, of which part belongs to Russia — are 
Lakes Saima, Enare, Kemi, Ulea, and Piiijanne. 
The Saima consists of 120 large lakes and several 
thousand smaller ones, all connected, and haring a 
natural outlet into Lake Ladoga, over the famous 
Imntra Falls — more correctly rapids — the finest 
in Europe both from the scenery and volume of 
water. Lake Saima is likewise* connected with 


the Gulf of Finland by means of a splendid canal 
36 miles long, with no less than twenty-eight locks. 
The canal, which took twelve years to complete, 
was designed and carried out by Finnish engineers 
at the cost of the state, and is a triumph of engineer- 
ing skill, as it runs for many miles through granite 
rock, and there is a difference of 250 feet between 
the levels of the extremities. The surface of 
Finland consists of primitive rocks, as gneiss, 
granite, diorite, and gabbro. Neither fossils nor 
coal are found. 

Finland has no mountains worthy of the name, 
the highest being Haldefjall, in Lapland (Lapp 
Haldischok), 4126 feet high, near the frontier of 
Norway, and really belonging to the Norwegian 
range. The highest hill in the south is Tiirismaa, 
and this does not exceed 754 feet above sea-level. 
The average height of the interior of Finland is 
about 325 feet above the level of the sea. On 
account of this lack of mountain-ranges, the rivers 
of Finland are unimportant, the principal being 
the Kemi and Ulea in the north, and the Kymmene 
in the south. They are usually navigable only for 
a part of their length, owing to rocks and rapids, 
but they are well suited for floating logs from the 
forests of the interior to the coasts, besides which 
they serve as motive power for many mills, and are 
also rich in fish. The forests of Finland are of vast 
extent, covering no less than three-fifths of the 
lancl-surface. More than half of them belong to 
the state ; for this reason it may safely be said that 
Finland will never exhaust its stock of timber, 
as the cutting of the forests is carefully regulated ; 
whereas private owners have hitherto distinguished 
themselves by a reckless and extravagant system of 
tree-felling. The Scotch fir ( Pimis sylvestris) and 
Norway spruce ( Abies or Picea excclsa ) are the most 
widespread and most productive; then come the 
birch, alder, ash, oak, Ac., of which the three first 
mentioned alone grow far north, the others being 
found only in the centre and south of Finland. 
Among the fruit-trees which have been successfully 
acclimatised in Finland are the apple, pear, cherry, 
&c., but they produce no fruit in the north of the 
country beyond lat. 63°; currants, raspberries, straw- 
berries, &c. thrive almost everywhere. Of cereals, 
rye is the most grown, then barley, oats, and wheat ; 
this latter, however, rarely ripens beyond lat. 61°. 
The potato flourishes as far north even as lat. 69° ; 
after rye it forms the staple food of the inhabit- 
ants. The fauna of Finland is very rich. Among 
wild animals we find the bear, wolf, fox, lynx, 
ermine, otter, and hare; but the elk (Alces) and 
beaver, which were formerly abundant, are now 
rare. Seals are plentiful along the coast, as also 
in the Saima and Ladoga lakes. All domestic 
animals thrive in most parts of Finland, but are 
replaced by reindeer in the far north. Finnish 
homes are remarkable for their speed, hardihood, 
and docility. Of birds there are 211 species — not 
counting the domestic sorts — including ptarmigan, 
blackcock, moorcock, swans, geese, ducks, many 
varieties of birds of prey, and most of the smaller 
birds common in Great Britain. We find 80 species 
of fish in the rivers, lakes, and seas of Finland. 
Of these, a kind of herring (Swedish stromming ) 
is very abundant on the south and south-west 
coasts. Salmon, trout, perch, pike, gwyniad, Ac. 
abound in most of the rivers, and give employ- 
ment to a considerable proportion of the popula- 
tion. Fish forms an important element in the food 
of all classes, large provision of the same being 
salted or smoked for the winter season. 

The climate of Finland is very rigorous in winter, 
even on the south coast, where 20° and 25° below 
zero (Fahrenheit) are often registered; but it is 
generally healthy, and, owing to the proximity of 
the sea, it is far milder than North Russia or 'any 
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other region in the same latitude except Sweden 
and Norway. The summer, though short, is occa- 
sionally very hot in June and July. The ground 
is generally covered with snow from the middle of 
November till April; then follows a brief spring, 
accompanied by a rapid growth of vegetation. 
Autumn is likewise short, September being often 
very fine and October wet. The long summer 
days, when the sun only goes below the horizon 
for an hour or two, have a peculiar charm. At 
Abo the mean temperature of the year is 40" 
(Fahrenheit), and at Helsingfors 39°. At the 
latter place February is the coldest month, with 
an average of 17° (Fahrenheit), and July the hot- 
test, with 62°. In the north and north-east of 
Finland, of course, the winters are longer and 
more severe, the mercury frequently freezing in 
the thermometer. The 'annual rainfall at Hel- 
singfors is 20 inches, the prevailing winds being 
south and south-east. 

The emperors of Russia are at the same time 
grand-dukes of Finland, with considerable power, 
such as the right of declaring war and peace, the 
imposition of duties, the appointing of the senators 
and other high officials ; nor do the various bills that 
pass through the House of Representatives become 
law till they have received the imperial sanction. 
The country is governed by the grand-duke, the 
senate, and the diet (Swedish Landtag). The 
senate consists of 20 members, appointed by the 
grand-duke from among the Finnish subjects 
recommended to his imperial majesty by the 
governor-general of Finland, who is a Russian 
subject, and commands the Russian troops that 
garrison Sweaborg and other strong places in the 
grand-duchy. The diet consists of four chambers 
— nobles, clergy, burgesses, and peasantry; the 
nobles haring hereditary legislative rights,' whilst 
the others are elected by the members of their 
respective classes. In the session of 1888 these 
chambers were represented by 125 nobles, 37 clergy, 
5 3 burgesses, and 01 peasantry. According to law 
the diet must meet once in live years, but of late 
it has been convoked every three years. 

Education in Finland is in a highly advanced 
state, no less than 91 per cent, of the adult inhab- 
itants being literate, whilst of the children cap- 
able of attending school only 2 per cent, are not in 
receipt of instruction. There is one university, at 
Helsingfors, with four faculties (theological, legal, 
medical, and philosophical) and 1002 students 
( 1S8S) in residence, against a total of 411 students 
in 1S03. There are besides 30 lyceums, 100 
elementary and rcal-schidcr for boys, 50 girls’ 
schools, 4 seminaries for the training' of teachers, 
and 929 popular schools, besides several nautical, 
commcicial, and agricultural schools. Formerly 
Swedish was the official language of Finland ; but 
-ince 1883 Finnish and Swedish have been placed 
on the same footing. At the university and the 
higher educational establishments Swedish is still 
mostly used, but in the popular schools Finnish is 
the medium of instruction as a rule ; Russian is 
almost an unknown tongue in Finland. 

For administrative purposes the grand-ducliv is 
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Russian government ; and telephones in the hands 
of private companies have been established through- 
out all the towns of the grand-duchy. In Hel- 
singfors the telephone system has reached an 
astonishing development, few houses being with- 
out it. 

The finances of the grand-ducliv are, in a most 
flourishing condition, and are quite distinct from 
those of Russia. The revenue in 18SS was £1,709,501, 
including a surplus of £290,700 from the preceding 
year, whilst the expenditure was only £1,531,578. 
The public debt of Finland amounted on 1st January 
1S88 to only £2,796,405, nearly all of which sum 
has been expended on public works, education, &c., 
and is more than balanced by the state property. 
By the law of July 1SS6 the French decimal system, 
which had previously been adopted for the Finnish 
currency — the marl; = 1 franc, and the penni = 
1 centime — was extended to weights and measures 
as well, the French names being retained. The 
rate of exchange of the Finnish mark has hardly 
varied during the last 20 years, and notes or gold 
are at par. 

Finland’s army consists of 5400 men in time 
of peace, with about 20,000 reserves. These 
troops are divided into nine battalions of sharp- 
shooters and one regiment of cavalry, this latter 
formed in 1889. Both oflicers and men must be 
Finnish subjects,- and are only to be employed 
for the defence of Finland, except as regards the 
battalion of Finnish guards, which generally 
accompanies the emperor and grand-duke in liis 
wars, as was the case in the last Russo-Turkish 
campaign. Finland has no navy of her own, but 
possesses a thriving commercial marine, which in 
18S7 numbered 2153 vessels of 268,200 tons register. 
Finnish ships, however, sail under the Russian 
flag. The value of the merchandise exported from 
Finland in 1SS7 was £3,0S2,640, the principal 
being: timber, £1,160,000; butter, £440,000; and 
paper, £260,000. The imports amounted to 
£4,234,600, of which cereals represented £520,000; 
iron and steel, £440,000 ; coflee, £320,000 ; textiles, 
£319,000; and sugar, £240,000. Nearly half of 
Finland’s trade is with Russia ; Germany being 
second, and Great Britain third on the list. 
There were in 1S89 some 1750 factories and other 
industrial establishments in the grand-duchy, em- 
ploying 22,000 hands. Of these the sawmills are 
the' most important. Large quantities of iron 
are found in Finland, and copper, tin, silver, and 
gold exist ; gold docs not pay the cost of working. 
The grand-duchy formerly suilered severely from 
occasional famines — the last was in 18(58 — owing to 
short or wet summers ; but these disasters have 
now been obviated by means of railways, canal's 
and improved agriculture. Physically the rimis 
proper are a strong, liardv race, with round faces 
square shoulders, fair hair, and blue eyes tbojign 
intermarriage with Scandinavians and Russians 
has in many cases caused variations. Tliev are oi 
a somewhat phlegmatic temperament, but arc 
honest, hospitable, clean, strictly moral, and very 
religious. The love of strong drink by which tliey 
were once distinguished is rapidly giving way 


and Uleaborg (11,578). 

I he railways of !• inland, which with the exception 
of one short line all belong to the state, show a 
total length already of 1112 miles, whilst other 
lines are in course of constmction. The tele- 
graphic department is under the control of the 
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ethnically related, and have a keen 
independence and personal freedom, .serfdom m*u‘ 
having existed in the country except in the conn , 
of Yiborir when it wa* in Ru-*dan harm**^ 

History. — The Finns belong, ns their 
indicate*, to the {Trent Turanian or 
fninilv, which Mill predominate? in northern 
central Asia. About the end of the 7th emtu 
nr the commencement of the 8th the l imi'. dri 
ns it is suppled by the Bulgarians from tliur 
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settlements on the Volga, took possession of the 
country they now occupy ; but they found inhabit- 
ants there already, whose memory popular tradi- 
tion lias handed down under the names of Hiidet, 
Jattiliiset, Jatulit, and Jotunit. Probably the 
modern Lapps are the descendants of those primi- 
tive inhabitants. In the 12th century the Swedes 
turned their attention to Finland, more especially 
for the introduction of Christianity ; hut the 
struggle with paganism was long and obstinate, 
lasting for nearly 200 years. Three separate 
crusades (1157, 1249, 1293) finally brought about 
the subjection of the country to Sweden, and the 
adoption of the Christian religion. The first of these 
crusades was led by King Erik the Holy, accom- 
panied by Henrik, Bishop of Upsala, an English- 
man by birth. The latter was soon afterwards 
cruelly murdered by a fanatic Finnish peasant, 
and Henrik the Martyr has ever since been regarded 
as the patron saint of Finland. For over 600 
years Finland was united with Sweden, and thus 
received the incalculable advantages of Christianity, 
civilisation, a constitution, and liberal laws. The 
Reformed religion was introduced into Finland by 
Gustavus Vasa in 1528, and King John III. raised 
the country to the dignity of a grand-duchy. Fin- 
land, however, became the theatre of frequent bloody 
struggles between Russia and Sweden, culminating 
in the cession of the whole country to Russia in 
1809 by the peace of Fredrikshamn. Alexander I., 
however, in annexing Finland to Russia, promised 
the inhabitants that their constitution, religion, 
and laws should be faithfully preserved, as when 
under Swedish rule. This promise has been 
ratified by succeeding emperors, and thus we find 
the anomaly at the present day of a constitutional 
state in an autocratic country. Finland is certainly 
the best governed, and it might he added the most 
prosperous, part of the Czar’s vast dominions. 

For further information, see Koskinen, Finnische 
Geschiehte (Leip. 1873) ; Ignatius, Le Grand-duchl dc 
Finlande (Helsingfors, 1878) ; Jonas, Das Grossfursten- 
tuni Finland (Berlin, 188G); Annuairc slatistiquc pour 
la Finlande (Helsingfors. 1888); also Senator Mechelin’s 
Precis du droit public dc Finlande (Helsingfors, 1886), of 
which an English translation by Charles J. Cooke was 
published in 1889 (Chapman & Hall, London). 

Language and Literature . — The Finnish language 
is one of a group of five Ugro-Finnic tongues which 
constitute a branch of the great Ural-Altaic family 
of languages, comprising the Mancliu, Mongol, 
Turkish, and Samoyede. The Ugro-Finnic group 
includes ( 1 ) the language of the Finns in Finland, 
and the Esthonian (q.v.), (2) the tongue of the 
Lapps, (3) of the Finns of Perm, (4) of the Finns 
of Vologda, and finally (5) that of the Ugrian 
Finns, to which last belong the Vogul and Ostiak 
dialects in Siberia, and the Magyar in Hungary (see 
Hungary). The most highly cultivated language 
of the group is that spoken by the Finns proper, 
the Suomi of Finland. The Finnish dialects are 
all agglutinative forms of speech, with tendencies 
towards true inflection, so that occasionally the 
difference betweeen agglutination and inflection is 
somewhat obscure. The nouns are not inflected, an 
additional word being used to denote the variations 
of case, number, and sex, whilst the prepositions 
and pronouns are suffixed to the words they modify. 
The verbs have only a present and past tense, 
another word being required to indicate the 
future. Rask considered the Finnish language to 
be one of the most sonorous and harmonious of 
tongues, and there is no doubt that as it is 
developed it will be more and more appreciated. 

The literature of Finland was formerly almost 
entirely devoted to religions subjects. Part of the 
Old Testament had been translated in the 16th 
centurv, but it was not till 1642 that the whole of 
196 


the Bible was made accessible to those who did not 
know Swedish or Latin. The credit of rescuing 
the Finnish language from comparative oblivion 
belongs to Dr Zacliarias Topelius and to Dr Elias 
Lonnrot of Helsingfors. The former published a 
collection of scattered songs in 1822, but in 1835 
Dr Lonnrot gave to the world his famous epic 
Kalcvala, being a systematic collection of popular 
songs taken down from the lips of the peasantry 
dunng years of patient research and wandering. 
By unwearied diligence he succeeded in collect- 
ing 12,000 lines of runor and saga that for genera- 
tions had been handed down by the Bunolamen , 
or singers, to the sound of the kantela, a sort 
of primitive harp. Not much notice was paid 
to this remarkable publication at first, but when 
in 1849 Dr Lonnrot, who had energetically con- 
tinued his researches meantime, published a new 
and extended edition of 22,793 verses in fifty 
runes, its importance was soon recognised by philo- 
logists, and it was translated into Swedish, German, 
and French. The Kalcvala is a singular monu- 
ment of the earlier culture of the people, and has 
given rise to much critical literature, scholars not 
agr eeing as to the character of the plot, some 
regarding the incidents as allegorical, others as 
referring to definite epochs. All, however, are of 
accord in considering the poem a pure epic with 
an oriental appreciation of nature, and rich in 
images, tropes, and synonyms. The poem is wit- 
ten in eight-syllabled trochaic verse, and an idea 
of its style may be obtained from Longfellow’s 
Hiawatha, which is known to be an imitation 
of the Finnish epic. Professor Max Muller 
compares the Kalcvala with the Iliad in length 
and completeness, and adds that ‘ it will claim 
its place as the fifth national epic of the world, 
side by side with the Ionian songs, with the 
Mah&bh&rata, the Shahnameh, and the Nibelvngcn 
Lied.' The Kalcvala has been translated into 
English by J. Martin Crawford (New York, 1888, 
and London, 1SS9). There are translations by 
ICollan and by Castren (Swedish), by Barna 
and by Uifalvy (Hungarian), by Schiefner (Ger- 
man), and by Le Due (French). A Finnish- 
English grammar was published in 1S89 at Oxford, 
by E. J. Eliot, secretary of embassy. 

The first Finnish printed book was an Abeccda- 
rittm in 1543; the Bible was not translated till 1642. 
During the 19tli century, and especially within 
the last twenty years, there has been great literary 
activity in Finland, and the Russian government 
encourages in every way the development of the 
Finnish tongue versus the Swedish, which latter 
language, tliough still spoken by the higher 
classes, seems destined to practically disappear 
in the course of two or three generations. Most 
of Shakespeare’s plays have been translated into 
Finnish, and the standard works of England, 
France, Germany, and Russia have long since been 
rendered into that language. At Helsingfors there 
is a Finnish theatre, in addition to a Swedish and 
a Russian theatre, with very good native actors. 
There are a great many Swedish and Finnish news- 
papers, and scientific or literary ioumals, and the 
publications of the various learned bodies are most 
valuable ; amongst others, those of the Society 
of Finnish Literature (founded 1831), which has 
fostered the editing by Lonnrot, Borenius, Krohn, 
and other scholars, of precious collections of 
epical songs, ballads, ‘ songs-of-tears ’ or metrical 
laments for the dead, folk-tales, magical formulas, 
proverbs, riddles, and beast-fables. Porthan and 
ICoskinen are the principal historians of the grand- 
ducliv ; Runeberg is undoubtedly the greatest poet 
and dramatist that Finland has produced, and Pro- 
fessors Krohn and Donner have made themselves 
most eminent for their works on Finnish. Professor 
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Donner lias published in German a Comparative Dic- 
tionary of the Finno- Ugric Languages ( Helsingfors 
and Leipzig, 3 vols. 1S74-8S) ; and there are several 
Swedisli-Finnish dictionaries, besides Lonnrot’s. 

See the works of Castren, Elmgren, and Veske; on the 
Knlevala, the works of Krohn, his letter quoted by Max. 
Muller in the Atkcnceum, October 18S8, p. 519, his post- 
humous Kalevalan Toisinnot, ‘Variants of the Kalevala. ’ 
(18SS), and the ‘ Kalevala-studien,’ trans. by Viktor Hack- 
mann, in Veckenstedt’s Zeitsch. fur Volkskundc tor 1889. 
Kaarlc Krohn published at Helsingfors in 18S6 a rich col- 
lection of beast-fables, &c. ( SuomalaUia Kansansatuja I. 
Eldinmtvja). 


Finlaud, Gulf of, the eastern arm of the 
Baltic Sea, between 22° and 30° E. long., and be- 
tween 59’ and 61° N. lat. It receives the waters of 
the great lakes Onega and Ladoga. The water of 
the gulf is not deep, and only very slightly salt. 
The topography of the Gulf of Finland, which 
has been thoroughly elucidated by Struve, forms 
an interesting part of the great work of the 
Ptussian survey of the Baltic. The navigation on 
the northern or Finnish coast is very dangerous, 
on account of the numerous islands and shoals. 


Finlav, George, the historian of Greece, was 
born of Scottish parents at Faversham, in Kent, 
where his father, Major John Finlay, was inspector 
of the government powder-mills, 21st December 
1799. After his studies at Glasgow and Gottingen, 
Pliilhcllenism carried him to Greece, where he met 
Lord Byron, and devoted himself with patient 
enthusiasm to the study of Greek history and anti- 
quities. With the exception of a short period of 
residence in Rome, and of study at Edinburgh 
University, the whole of his life was spent in the 
land of his adoption, which he continued to love, 
spite of the unworthiness of its leaders and of the 
miserable failure of his own generous schemes for 
promoting agricultural progress. For relief he 
turned to the task of writing its history. ‘ Had 
the hopes with which I joined the cause of Greece 
in 1823 been fulfilled,’ he wrote in 1855, ‘it is 
not probable that I should have abandoned the 
active duties of life, and the noble task of labour- 
ing to improve the land, for the sterile task of 
recording its misfortunes.’ The first portion of his 
great work, Greece under the Romans, appeared 
in 1844, and was followed by the following instal- 
ments: The History of Greece from its Conquest by 
the Crusaders to its Conquest by the Turks, and of 
the Empire of Trcbizond, 1204-1461 (1851) ; History 
of the Byzantine and Greek Empires from 716- 
1453 (1854) ; History of Greece under Ottoman and 
Venetian Domination (1S5G); and nistory of the 
Greek Revolution (18G1). Finlay devoted the re- 
maining years of his laborious life to revising and 
partly rewriting his history, but his death at 
Athens, 2Gth January 1875, prevented his complet- 
ing the work, which was issued by the Clarendon 
Press, under the care of the Rev. If. F. Tozer, with 
the title, History of Greece from lie. 14G to A.D. 1SG4 
(7 vols. 1877; vol. i. contains an autobiography). 
Freeman declares his history the greatest English 
historical work since Gibbon's Decline and Fall. 

Finmnrk, the most northern province of Nor- 
way, consists of a narrow strip of rocky coast-land, 
cleft by numerous bays and fjords. ‘The area is 
IS, 295 sq. in., of which three -fourths belong to the 
continent, the rest to the numerous islands which 
;F'ri its shores. The chief sources of wealth nre 
"riling and reindeer breeding. Only very scanty 
crops of barley, potatoes, and a few other vege- 
tables nre rai-cd. Pop. (1SS0) 27,000, principally 
Lapps. Ilaminerfest, the capital (70°40'X. lat.j, 
with (1S85) 2289 inhabitants, is the nio-t northern 
town of Europe. See Du Chaillu's Laud of the 
Midnight Sun (18S1 ). 


Fins ( allied to Lat. pinna or penna; see letter 
F), a term vaguely applied to outgrowths and 
limbs in aquatic animals. Thus, the paired fins of 
fishes are true limbs, the unpaired median fins nro 
outgrowths. The term is similarly extended to 
cetaceans ; while a still wider usage includes loco- 
motor expansions in cuttle-fishes and some other 
molluscs. See Fishes. 

Filisbnry, a parliamentary borough of Middle- 
sex, forming the north part of London, consists 
since 18S5 or three divisions, Holbom, Central, and 
East, each returning one member. 

Finsteraarhorn. the highest peak (14,028 
feet) of the Bernese Alps. , See Ali>S. 

FinStcrvvaldc, an old town of ’ Prussia, 71 
miles by rail S. by E. of Berlin. It has manu- 
factures of cloth and machinery, iron-foundries, 
and coal-mines. Pop. 75GG. 

Fiord. See Firth, Norway. 

Fiorin Grass. See Bent Grass. ' 

Fir, a name applied in a comprehensive sense to 
the true Pines, the Larch, and certain other conifers, 
but more properly used to denominate the Nor- 
way Spruce, the Silver Fir, and their congeners. 
These two species — now the types respectively of 
the genera Picea and Abies — were included in the 
Linnrean genus Pinus ; thus, the Norway Spruce 
was P. Abies, and the Silver Fir was P. Ptcca. By 
these specific names the trees were known to Pliny 
and other ancient writers, but by inadvertence on 
the part of Linnams they were misapplied so that 
each bore the other’s name. This confusion was 
perpetuated when the species were removed from 
the genus Pinus, and set up as representatives of 
distinct genera. As kindred species were dis- 
covered and introduced, nomenclature became more 
confounded. Continental botanists endeavoured 
for long with only partial success to restore the 
names Picea and Abies to their ancient use. _ The 
point, however, has at length been conceded in the 
Genera Planturum (1862-76) by Bentham _ and 
Hooker ; but amateurs and students of conifer.'e 
will still be confronted with the confused nomen- 
clature of the species in works on tho subject 
published prior to the adoption of the recent change 
of the generic names. Their difficulty will, how- 
ever, be lessened by their bearing in mind that 
species hitherto ranged under Abies must now 
be named Picea; thus, for instance, the Norway 
Spruce is no longer Abies but Picea cxcclsa, and 
the Silver Fir is Abies pcetinata, not Picea of that 
designation. — It should also be noted that some 
trees commonly called fir arc really pines ; thus, 
the Scotch Fir ( Pinus sylvestris) is a pine. Set 
Pine. 

The genus Abies comprises some twenty-five or 
thirty species, which are easily distinguished from 
tire Spruce Firs by their erect, cylindrical or hut 
slightly tapering cones, the scales of which are 
deciduous and fall away in maturity from 1 111 
axis, which ndheres to the branch ; and by. t lieu 
flattened leaves being always more or less distinctly 
arranged in two ranks on cacli side of tlic branchc', 
and generally in a horizontal direction. The genu' 
Picea consists of about twelve species, the cones 
which are pendulous, and the scales persistin'/ 
opening only when mature to shed the seeds. 1 j 
leaves arc arranged spirally, scattered around 
branches, needle-like and quadrigonal or aim' 
round. These are the broad essential distinct) >:• 
of these two genera of fire, hut they have so 
features in common. They arc all evergreen - 1 f 
mostly of spiral or pyramidnl habit, their brnnin- 
spring from the stem in whorls — a characteri-a • 
certain other conifers— ami the scales of the co - 
are thin or almost scarious at the apex, a p'- 
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which distinguishes them from the true pines. 
The species of both are widely distributed over the 
extra-tropical regions of the northern hemisphere, 
and the Norway Spruce even penetrates witlnn the 
Arctic circle. 

The last-named species, Picea cxcelsa, is one of 
the noblest and most useful of European firs, 
attaining the height of from 80 to 150 feet, but 
with no proportionate diameter of trunk, which is 
usually rather slender compared with its height. 
It is a native of the north of Germany, Russia, and 
Norway, where it forms immense tracts of natural 
forest. Since its introduction into Britain about 
1540, it has been extensively planted, chiefly as 
a nurse for more tender and slower-growing trees, 
for which purpose its evergreen character and hardy 
constitution adapt it well. It does not succeed 
in windy, exposed situations, nor in thin, dry soil, 
but in moist, alluvial soil it attains its highest 
development. It is the Fichte of the Germans, 
called also Eothtannc or Schwarztannc. It yields 

the same 
products as 
the Scotch 
Fir (Pine) 
— resin, tur- 
pentine, tar, 
and lamp- 
black (see 
these heads); 
but more 
resin than 
turpentine. 
The true 
Spruce Resin 
flows spon- 
taneously 
from the 
bark. The 
purest pieces 
are whitish 
or pale yel- 
low, are sold 
under the 
name of 
Common 
Frankin- 
cense, and 
used for 

of the scales of cone, outside ; c, one of the ointments 
scales of cone, inside, showing seeds ; /, a ant | plaster? 
leaf with cross section; <7, gall, caused by n T1 'j 1 , ’’ 

punctures of Cocks abietis and other insects, auu u 11 e u 

melted yield 

the common Burgundy Pitch (q.v.). The bark of 
the spruce is a good and cheap non-conductor of 
heat ; the cones are an excellent substitute for 
tanners’ bark. In Sweden and Norway the inner 
bark is made into baskets ; and the long and 
slender roots, split and boiled with alkali and 
sea-salt, are dried, and twisted into cordage, 
which is used both for shipping and by farmers. 
The wood is used for fuel and for house-build- 
ing ; it also supplies masts and spars for ships. 
It is the White Christiania deal and Danzig 
deal of the market, and is very largely im- 

f orted into Britain from Norway and the Baltic, 
t is whiter, lighter, less resinous, and more 
elastic than the timber of Scotch Fir. The sap- 
wood, whilst still in a gelatinous state, is sweet, 
and is eaten fresh in Sweden and Lapland ; and 
the inner bark, in times of scarcity, is mixed with 
a little flour or meal of some kind and baked 
into bread. The young shoots, still covered with 
their bud-scales, are in many parts of Europe used 
for fumigation. The leaf- buus are also employed 
medicinally in cases of scurvy, rheumatism, and 
gout. The pollen is often sold by apothecaries 
instead of the dust of the Clubmoss or Lycopodium. 



Fig. 1. 

Norway Spruce Fir ( Picea cxcelsa ) : 
a, branclilet with male flower ; b, brand ilet 
with female flower : c. mature cone : d. one 


A very superior variety of this fir is known as the 
Red Norway Spruce. Dwarf varieties are cul ti vated 
amongst ornamental shrubs. The Black Spruce 
( Picea nigra), of which the Red Spruce (some- 
times called P. rubra) is regarded as a mere variety 
caused by difference of soil, and the White Spruce 
(P. alba) form great woods in North America. 
The Black Spruce is found as far north as 65° lat. 
Both these ■ species are now common in planta- 
tions in Britain. Both have quadrangular leaves ; 
those of the Black Spruce are of a dark glaucous 
green, those of the 'White Spruce are of a lighter 
colour. The cones of the Black Spruce are short, 
ovate-oblong, obtuse, and pendulous, with rounded 
scales ragged at the edge; those of the White 
Spruce are oval, and tapering to a point, with entire 
scales. The Black Spruce is a valuable timber- 
tree, supplying yards of ships, &c. ; hut its planks 
are apt to split. The White Spruce is smaller, and 
the timber inferior. From the Black Spruce the 
Essence of Spruce is obtained, which is so useful as 
an antiscorbutic in long voyages, and is used for 
making spruce-beer. Spruce-beer is also made by. 
adding molasses or maple-sugar to a decoction of 
the young branchlets, and allowing the whole to 
ferment. From the fibres of the root of the White 
Spruce, macerated in water, the Canadian Indians 

E repare the thread with which they sew their birch- 
ark canoes ; and the seams are made watertight 
with its resin. From the twigs of the Oriental Fir 
(P. Oricntalis), a native of the Levant, a very fine 
clear resin exudes, which is known by the name of 
Sapindus’ Team. This fir has very short quad- 
rangular leaves, densely crowded and uniformly 
imbricated. Menzies’ Spruce (P. Menziesi) and 
Patton’s Spruce (P. Pattoniana) are now prized as 
ornamental trees in pleasure-grounds in Britain : 
both are natives of California, the former cover- 
ing wide areas at from 7000 to 9000 feet elevation. 
It makes rapid growth in Britain, and apart 
from its ornamental value it has been suggested 
that it should be planted more extensively for its 
timber, which is described as very durable, though 
rather coarse grained. In southern California 
Patton’s Spruce attains the height of from 200 
to 300 feet, with a circumference of trank of 
from 12 to 14 feet; hut in northern California, 
where it is also found in great abundance at 
elevations of from 4000 to 6000 feet, it reaches 
the height of 150 feet as its maximum dimen- 
sions, towering . above the rest of the forest at 
the lower levels, hut dwindling as it ascends the 
mountains to the proportions of a shrub a few 
feet high. It is a slow-growing, but very hand- 
some tree in Britain, with light-green, rigid, thickly 
set leaves having a glaucous tint below, which 
enhances its beauty. The Himalayan Spruce 
(P. Morinda ) is a remarkably graceful tree found 
at elevations of from 6000 to 12,000 feet on the 
Himalayas. Where it succeeds well in Britain, 
it is one of the most beautiful of pleasure-ground 
trees, but should not be planted in cold districts. 
The leaves are longer than those of most other 
Spruce Firs, and densely clothe the branches, which 
assume a graceful pendulous outline. The Corean 
Spruce (P. poliia) js a comparatively recent intro- 
duction to Britain. It forms vast forests on the 
mountains of Corea, and is indigenous also to 
Japan. In England it is a slow-growing tree, and 
should be planted only in sheltered situations. 

The Hemlock Spruce of North America ( Abies 
canadensis) forms great part of the forests of 
Canada and of the northern states, extending 
northwards as far as Hudson’s Bay. Its timber 
is not much esteemed, as it splits very obliquely, 
and decays rapidly in the atmosphere; hut the 
hark is valued for tanning. The leaves are two- 
rowed, flat, and obtuse. The cones are scarcely 
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longer than the leaves. The young trees have a 
very graceful appearance, but the older ones are 
generally much disfigured by remaining stumps 
of their lower branches. — The Douglas Fir (A. 

Douglasii) is a noble tree, 
attaining a height of 250 feet, 
which forms immense forests in 
the north-west of America, from 
43° lat. to 52’ lat. The bark, 
when the tree is old, is nigged, 
and 6-9 inches thick. It abounds 
in a clear, yellow resin. The 
timber is heavy, firm, and valu- 
able, the growth very rapid. 
Experimental plantations of this 
extremely rapid - growing tree 
laid down in 1S60 by the Earl of 
Mansfield on his Scone estates, 
rjg, v. —^onc ot Perthshire, encourage the ex- 
Douglas Fir ( Abies peetation that it will rival and 
Douglasii). perhaps surpass the larch in 

value as a timber tree. — The 
Mount Enos Fir (A. rcphalonica), a native of 
Ceplialonia, attaining a height of 60 feet and a 
diameter of 3 feet, yields durable and very valu- 
able timber. — All these species have been intro- 
duced into Britain, and many of them are now 
common in our plantations, as well as others from 
the north-west of America and from the moun- 
tains of Asia, and are apparently quite suitable to 
the climate. 

The Common Silver Fir (Abies peclinata, or 
Pinus piccei ) has erect cylindrical cones, 5-6 
inches long, and two-rowed leaves, with two white 

lines upon 
the under 
side. It 
forms con- 
siderable 
woods upon 
the moun- 
tains of 
Central 
Europe and 
of the north 
of Asia, and 
attains a 
height of 
130-180 feet 
and an age 
of 300 years. 
It is not a 
native of 
Britain, but 
large trees 
are now to 
be seen in 
veiy many 
places. The 
wood is 
white, con- 
tains little 
resin, is 
very soft 
and light, 
and is era- 
of coopers, 



Fig. 3. 

Common Silver Fir ( Abies pcdinatei ) : 

, hmnclilct with male flowers; t , branclilet 
with female flowers; c. a scale of cone, out- 
stle ; <1, a scale of cone, inslilc, showing seed ; 
e, male flower undeveloped ; /, male flower 
fully developed ; <j, leaf with cross section. 


ployed for the ordinary purposes 
turners, and joiners, and in ship and house car- 
pentry, also for milking bandboxes and for many 
line purposes, especially for the sounding-boards of 
musical instruments. The same resinous and oily 
products are obtained from the Silver Fir ms from 
the Spruce nml Scotch Fir, hut of superior quality. 
It yields the lreautiful clear turpentine known as 
Strasburg Turpentine. Very similar to the Silver 
l'ir, hut generally of much smaller sire, and indeed 
seldom much above 30 feet in height, is the Balm 
of Gilead Fir (Abies beeheemca), a native of North 



Fig. 4. 

Cone of Abies bmdeata : 
a, scale of cone, showing 
tract. 


America from Virginia to Canada. The wood is of 
little value, but the tree yields Canada Balsam 
(q-v.). 

Besides these, a number of other species of 
Abies are found in tlie 
western parts of North 
America and in the Hima- 
layas, some of which are 
trees of great magnitude, 
and yield excellent timber, 
as A. grandis, a Califor- 
nian tree of 170-200 feet 
in height; A. ctmabilis, a 
species much resembling 
it; A. ndbilis, a majestic 
tree, which forms vast 
forests on the mountains 
of northern California; 

A. bract cut a, a Califor- 
nian species remarkable 
for its slender stem, which 
rises to a height of 120 
feet, and yet is only about 
1 foot in diameter at the 
base, and likewise for the manner in which the 
middle lobe of eacli bractea of its cones is produced 
so as to resemble a lenf ; A. Wcbbknm, the Hima- 
layan Silver Fir, which in its native regions tills 
the upper 
parts of 
mountain- 
valleys, and 
crowns sum- 
mits and 
ridges at an 
elevation of 
upwards of 
10,000 feet, 
a tree of 
great size, 33 
feet in girth, 
and with a 
trunk rising 
40 feet before 
it sends out 
a branch. 

Most of these 
have been 
introduced 
into Britain 
with good 

prospect of their succeeding well in our climate, 
and other species, as A. Pichta, a native of the 
Altai Mountains, very nearly resembling the 
Silver Fir, A. Nordmanniinut, A. Fntscnt, i va 
P. religiose i is a tall and elegant tree, a native ol 
the mountains of Mexico, with slender brunches 
which are very much used by the Mexicans for 
adorning churches ; and its cones are shorter than 
those of any other Silver Fir. 

Firliolars, the name given in the fabulous 
history of Ireland to one of the nice-' who >• u coo- 
si vely' invaded that conntry in what was prohahl.\ 
the bronze age. The various tribes of tlie 1'itboigs 
seem to have been Britons, and were said to irn'C 
landed in Ireland under the command of me 
principal chiefs in three separate division 8 , one tn 
the river Slnnev, the second iti Mayo county, am 
the third in Ulster. Their chief stronghold, willed 
Dind Big, was near the Barrow, in Callow. in 1 - 
Firbolgs were in their turn defeated and aim e 
exterminated by a new race of invaders, the i u** 1 
1)6 Danann, in a battle fought at Moytum, 

31 a vo. Neverthele-s, the nice did not vital 
perish, for there long continued to he Firhojg t.ui'- 
of Connaught, and in the time of St Patrick it 
in nil probability the Firludgs who constituted 
bulk of the population of Ireland. 



Fig. 5. — -Branclilet with cones of Abies 
uVordmemniaiia : 

At n the scales arc supposed to liavc fallen 
away, showing the nxis. 
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Firdausi', or FiRDUSf, the takhallus or nom de 
plume (the term signifies both ‘garden ’ and ‘para- 
dise’) of Abu-’l Kasim Mansur, the greatest of Per- 
sian poets, was bom about the year of the Flight 
328 (939-940 A.D.), at Shadiib, a dependent 
township of. Tus, in Khurdsdn, of a stock of 
dihJcans, or petty landholders. He spent the 
greater part of his life on the paternal estate, 
wedded to his studies. From his grand epic, the 
Shah Ndma, or Book of Kings, he has been styled 
by European savants ‘ the Homer of Persia. ’ Among 
the spoils gained by the Arabs at the downfall of 
ancient Iran was a complete history of Persia, 
compiled by order of Yazdajird, the last of the 
Sassanian dynasty, by the most learned historians, 
which was presented as a valuable gift to the 
Calif Omar — the reputed destroyer of the famous 
Alexandrian library. The calif caused this work 
to be rendered into Arabic, and luckily did not 
order its destruction, but left it to its chance among 
the general plunder, when it fell into the hands of 
a common soldier. The history of this Pahlavi 
work for some centuries is obscure, but at length 
it came into the possession of Mahmtid, sultan of 
Ghazni, whose court was crowded with the most 
eminent men of learning from all quarters. Mah- 
mud ordered Dakiki, the most illustrious poet at 
his court, to render the work into Persian verse, 
but he had not proceeded far with his task when 
he came to a tragic end. In his fifty-eighth year 
Firdausi resolved to visit the court of Mahmtid, but 
it was not easy to gain admission to the presence ; 
yet, in spite of the resentment of the sultan’s favour- 
ites at the intrusion of a stranger, he contrived, by 
means of a friend with whom lie lodged, to convey 
to the sultan a specimen of his epic (he had been 
for years engaged upon the work which the death 
of Dakikf had left undone ), and the result was an 
invitation to court. Mahmud ordered his vazir to 
pay Firdausi a thousand gold dinars (about £500) 
for every thousand finished couplets ; but the poet, 
having from early youth had the ambition to con- 
struct a canal-dam (bund) on his patrimonial estate 
for the benefit of his townsmen, preferred to receive 
the accumulated amount when he had completed 
his poem. The vazir of Mahmud was secretly 
inimical to Firdausi, and accused him to the sultan 
of a decided leaning to the doctrines of Zoroaster ; 
but his efforts as well as those of the other courtiers 
to undermine Mahmud’s confidence were of no 
avail, and Firdausi continued to enjoy the royal 
patronage. 

Portions of the Shah Ndma as they were written 
were often transcribed and circulated and admired 
far and wide. It is said that he was offered rich 
presents from the neighbouring princes, which he 
constantly declined. The later years of Firdausi’s 
life in Ghazni — he seems to have dwelt some twelve 
years there altogether — were darkened by the death 
of his son in early manhood, whom he pathetically 
laments towards the end of his great epic. 

At length, after thirty years’ toil, the Shah Ndma 
was finished in 398 A.H. (100S A.D.), and the poet 
presented his monumental work to Sultan Mahimid, 
who at once ordered his vazir to pay Firdausi 

60.000 gold dinars — but no copy of the epic extant 
comprises more than 56,600 couplets, and some of 
these are evidently interpolations. The envious 
minister, however, despatched the sartre number 
of silver dirhams instead (the value of a dirham 
is about sixpence) in sealed bags. The poet 
was in the bath when the messenger arrived. 

* On opening the bags, his loftv spirit felt all 
the indignity which he imagined the sultan in- 
tended to load him with. He immediately gave 

20.000 to the keeper of the baths ( hammdmi ), 
the same sum to the sherbet-seller, and the re- 
mainder to the slave who had brought the money. 


“ I wrote for fame,” said he to the slave, “ not for 
the attainment of riches.”’ When the slave told 
the whole affair to Mahnuld, he was enraged at the 
insolence of his vazir, and said : ‘ This action will 
not only irritate the poet, but mankind will repro- 
bate a sordid parsimony injurious to my fame. I 
ordered gold dinars to be sent, and you have sub- 
stituted silver dirhams.’ To this the wily vazir 
rejoined that whatever the sultan gives confers 
honour on the recipient, and it was insolent in 
Firdausi to treat any donation of his majesty with 
contempt. These and other insinuations ultimately 
arousecl Mahnnid’s indignation, and the poet, fear- 
ing the consequences, fled on foot from Ghazni, 
but not before he had composed and left behind 
him a most scathing satire on the sultan. Tidings 
of Firdausi’s flight and the cause soon spread 
throughout Asia, and the sultan’s conduct was 
severely condemned by the noble and the learned 
everywhere. For some time the poet was pro- 
tected by tlie Nasir Al-Mutasim of ICobistAn, but, 
he being a dependant of Mahmikl, Firdausi was 
again compelled to flee, first to Mazandardn 
and then to Baghdad. The sultan, however, 
hearing where the poet was residing, ordered 
him to be sent a prisoner to Ghazni; but the 
calif, unwilling to deliver Firdausi up to the 
tender mercies of Mahmtid, and being powerless 
to withstand the sultan, wrote to Mahmud to the 
effect that Firdausi had been at his court and 
was now gone to El-Yaman ; and it was with un- 
speakable grief that he saw the venerable poet once 
more become a fugitive. But instead of going to 
Arabia, Firdausi proceeded to Tus, his native place, 
where he hoped to pass the remaining years of his 
life in tranquillity. 

The wrath of Mahnnld was at length softened 
into pity, and be ordered the 60,000 gold dinars to 
be carried to Firdausi at Ttis. ‘ One day, while the 
poet was walking in the market-place, as a boy was 
reciting a verse from his satire on the sultan, lie 
fainted, and was carried to his house, where lie 
expired (411 A.H. : 1020 A.D.), without uttering a 
word. As his remains were being carried to the 
grave, the present from the sultan arrived at Tiis. 
It was presented to the poet’s daughter, who, con- 
trary to the advice of her aunt, declined its accept- 
ance, saying that, as her father did not receive the 
present in his lifetime, it would ill become her to 
accept what he declined.’ 

The Shah Ndma, while probably based upon 
actual historical events, is for the most part com- 

E osed of mythological and purely fanciful incidents, 
ut these are adorned with all the glowing imagery 
of the Eastern imagination ; while true descriptions 
of human nature and pathetic scenes are of frequent 
occurrence — such as, for instance, the fine episode 
of Rustam (the Hercules of Persia, and the chief 
hero of the epic) and Suhriib, which is unexcelled 
in its kind in the poetry of any country. We 
have an admirable example of fairy lore in Rustam’s 
seven labours to slay the White Demon, in which 
the hero’s horse Raksli (‘lightning’) plays no unim- 
portant part. The following lines, which occur in 
the Shah Ndma — 

Choose knowledge, 

If thou desirest a blessing from the universal Provider ; 

For the ignorant man cannot raise himself above the earth. 
And it is by knowledge that thou must render thy soul praise- 
worthy — 

find their very echo in Shakespeare’s saying, that 
Ignorance is the curse of God ; 
Knowledge, the wing wherewith we fly to heaven. 

Besides his immortal epic Firdausi wrote a 
number of shorter pieces, kasidas, ghazals, &C-, 
which are preserved in several Persian anthologies. 
He was the first, apparently, to compose a poem on 
the wife of Potipnar and Joseph, under the title 
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of Yusuf v. ZulaykhA, a subject which' has been a 
great favourite with many later poets, Turkish as 
well as Persian. 

See Atkinson’s epitome of the Shah Ndma, with numer- 
ous passages done into English verse ; Sir Gore Ouseley’s 
Biographical Notices of Persian Poets ; Mis3 Zimmem’s 
Epic of Kings ; Robinson’s Persian Poetry for English 
Headers (1833) ; the works of Yon Hammer, Wahl, Gorres; 
and Dr Eth6, Sitzungsherichte dcr bayrisclicn Akademie 
(1872).— There are many beautifully illuminated manu- 
scripts of the Shah Ndma preserved in the great Euro- 
pean libraries, and the complete text was edited by 
Turner Macan (4 vols. Calcutta, 1829 ). In 1811 
I.umsden, of the college of Fort "William, Calcutta, pub- 
lished a portion of the text. There is a complete French 
translation by Professor Julius Mold, with the Persian 
text on the opposite page (7 vols. fob Paris, 1838-78; in 
7 vols. 12mo, 1876-78). Another edition, based upon 
seven MSS., entitled Firdusii Liber Begum gui inscribi- 
tur Schahnamc, by Joannes Augustus Vullers, was con- 
tinued after his death by S. Landauer (vols. i.-iii. Paris, 
1377-84). 

Fire. Countless stories of fireless men have been 
retailed by credulous travellers, and there is hardly 
a primitive mythology wlricli has not woven a web 
of fable round its origin ; not seldom it is ascribed 
to a special theft from the gods by some greatly 
daring her o, like the Greek Prometheus or the 
New Zealand Maui. As far as actual knowledge 
goes we find that the possession of fire and the art 
of making it by one method or other have belonged 
to the vast majority of mankind as far back ■ as we 
can trace. The original method of finding fire was 
undoubtedly by the simple friction of two pieces of 
wood, which was developed by progressive art into 
more complex and convenient methods. One of 
the simplest methods in use is what Mr Tylor terms 
the ‘ stick-and-groove,’ in which a blunt-pointed 
stick is run along a groove of its own making in a 
piece of wood lying on the ground. By this means 
a Tahitian can produce fire in a few seconds. 
Somewhat similar is the Malay process of striking 
lire by rubbing together two pieces of split bamboo, 
which has been conveniently fitted by nature with 
a siliceous coating. Again, the most widespread 
method is that to which Tylor applies the term 
‘fire-drill’— a primitive kind of boring instrument, 
thus described by Captain Cook from his observa- 
tions of the native Australians: ‘They take two 
pieces of dry soft wood ; one is a stick about 
eight or nine inches long, the other piece is flat : 
the stick they shape into an obtuse point at one 
end, and pressing it upon the other, turn it 
nimbly by holding it between both their hands, 
as wo do a chocolate-mill, often shifting their 
hands up, and then moving them down upon it, 
to increase the pressure as much as possible.’ 
Many improvements upon this simple method are 
found, as that on the principle of the carpenter’s 
brace used by the Gnucltos of the South American 
pampas ; the Eskimo method of winding a cord 


Is substituted for a simple cord ; and the pump- 
drill, familiar in English tool-shops, and used by 
the Iroquois to generate fire. The Fncgians strike 
sparks with a flint from a piece of iron pyrites 
(Gr. pyr, ‘fire’) upon their tinder — a use which 
the etymology of the word shows to have been 
known to the ancients. The flint and steel must 
have come into u«c soon after the beginning of the 
iron age, but its origin in the civilised world is 
wrapped in the mists of antiquity. Among savage 
peoples it has made its wav along with iron, lmt lias 
often failed to supersede the fire-sticks. The use of 
the burning-lens to generate lire was known to the 
Greeks, and we are told by Plutarch was the method 
of solemnly reviving the sacred fire at Rome. The 


last phase of fire-nmking— by lucifer matches— 
is fast making even the fire-sticks of the South 
African savage mere curious relics of the past. 
A strange survival of the ancient methods is the 
fire-cliuming still used in India for kindling the 
sacrificial fire, and the kindling by wildfire alone 
of the English -need -fire and German Nothfcucr, 
through which cattle were driven to avert pestilence 
down to the 19th century, in spite of the constant 
opposition of the clergy. The Easter and Mid- 
summer-eve bonfires, so closely connected with 
ancient sun-worship, were tolerated and even 
adopted by the church, hut the need-fire was dis- 
allowed by Rome ; while in Russia, on the con- 
trary, it seems to have been practised under the 
direct sanction of the parish priests. 

The religious history of fire is even more ohsenre 
than the history of its production, although every- 
where we find that a rich mythology has gathered 
round the subject. Like all the chief manifesta- 
tions of natural forces, fire was early personified 
and worshipped, and we see a similar process of 
personification and divinisation in the names of 
the first fire-givers — the Greek Prometheus, the 
pra-mantha of the early Aryans, and in his 
Chinese parallel Suy-jin. The god of fire pos- 
sesses generally capricious and variable qunlities, 
as in Loki ; now severe and cruel like Moloch 
and Xiulitecutli ; now beneficent like Hestia, 
Agni, Atar, Ptali, and Baal Ilamman. We. find 
among the Greeks, tlie Phoenicians, the Egyptians 
Slavs, and Mexicans the co-existence of scvcial 
fire-gods who personify respectively the diverse 
functions of fire ; in the Vedas, on the contrary, 
we have tlie notion of the identity of Agni alike 
in the fire, the sun, and tlie lightning. Again, 
the essential identity between life, and lire visible 
in the sky hut latent in everything, is an ele- 
mental idea among Romans, "Hindus, Persians, 
Slavs, and Red Indians alike. The phenomena of 
generation are assimilated to the production of fire, 
whence lire becomes regarded ns the nutlior of life, 
and its worship is appropriately associated with 
phallic rites. The human soul is of the nature of 
lire ; and fire, tlie common element of gods and of 
their creatures, of beings and things, becomes the 
soul of the universe, and plays a cosmic role as 
universal creator — a conception as akin to _ the 
philosophic mind of Zeno as to the primitive 
worshipped of Ptali and Agni. 

Fire has ever been regarded as the great purify- 
ing element par excellence, not so much from its 
devouring properties and its incorruptibility ns from 
its power as the dispellcr of the demons of dark- 
ness. Hence the universality of belief in its power 
over evil spirits, and the use* of lighting fires upon 
tombs, as well as of ordeals by fire — a pure agent 
which cannot harm the innocent. Fire puts to 
flight specially tlie spirits which cause maladies, 
whence the philosophy of magical cauterisation, 
and of tlie need -fire spoken of above. lire again 
is considered as the heavenly mediator, winch 
descends in thunder and remounts in flames, <jc- 
vouring tlie offering and thus answering tM 
prayers of the priest. From this follows natural!) 
pyromancy, the interpretation of oracles by lire, 
and hence the religious character of the cremation 
of tlie dead, seen in the outward act of tlie apo- 
theosis of a Roman emperor. Lastly, fire is con- 
sidered as the protector of collective, existence, 
whence the perpetual fires kept burning 
various peoples, as by the Roman » estnl«, tn 
nncient Peruvians, Mexicans, the Damaras an I 
tlie like. Fire was carried by nncient Greek 
colonists from tlie sacred hearth of the mother- 
citv, and is still the symbol of union among tm 
red-skins of Nortli America. See chap, ix- f “ 
E. B. Tvlor’s Kcscttrc/ics into the L'tirly Union/ oj 
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Mankind (1863), and Kuhn, Die Hcrdbkunft des 
Fetters und des Gottertranlcs (2d ed. 18S6) ; Goblet 
d’Alviella, Histoirc Rcligiextse du Feu (1887); also 
the articles Beltein, Need-fire, Ordeal, Parsis, 
Zoroaster. 

The physics and' chemistry of fire in various 
aspects ■will be found treated at Combustion, 
Flame, Heat, Light; see also Electricity, 
Friction, Fuel. Forest fires and prairie fires 
occur in some regions very frequently, and are 
often rapid in their progress and most destructive. 
The rest of this article is devoted mainly to an 
account of the means of preventing or extinguish- 
ing conflagrations and minimising the damage done 
by them. 

Fire-engine, a machine employed to throw 
a jet of water for the purpose of extinguishing 
fires. Machines for the extinguishing of fires have 
been used from a very early date. They were 
employed by the Romans, and are referred to by 
Pliny ; but he gives no account of tlieir con- 
struction. Apollodorus, architect to the Emperor 
Trajan, speaks of leathern bags, with pipes 
attached, from which water was projected by 
squeezing the bags. Hero of Alexandria, in his 
Treatise on Pneumatics— written probably about 
150 B.c. — describes a machine which he calls ‘the 
siphon used in conflagrations.’ It consisted of 
two cylinders and pistons connected by a recipro- 
cating beam, which raises and lowers the pistons 
alternately, and thus, with the aid of valves open- 
ing only towards the jet, projects the water from 
it, but not in a continuous stream, as the pressure 
ceases at each alternation of stroke. By some it 
has been contended that he was not ignorant of 
the value of the air-chamber. 

Little or nothing is known as to the extent to 
which engines of this kind were practically used. 
We have accounts of ‘instruments for fires,’ and 
‘water syringes useful for fires,’ in the building 
accounts of the city of Augsburg, 1518; and, in 
1657, Caspar Scliott describes a fire-engine used in 
Nuremberg, which must have been almost identical 
in construction with that described by Hero. It 
had a water-cistem, was drawn by two horses, 
was worked by twenty-eight men, and threw a jet 
of water, an inch in diameter, to a height of 80 
feet. It was not until late in the 17th century 
that the air-chamber and hose were added ; the 
first being mentioned by Perrault in 1681, and the 
hose and suction-pipe being invented by Van dev 
Heide in 1670, In England hand-squirts were 
used up to the close of the 17th century. They 
were of brass, and contained three or four quarts 
of water. A man held the handles at the sides, 
and pressed the button at the end of the piston 
against his chest ; or two men held the handles at 
the sides, while a third forced up the piston. The 
nozzle was dipped in a vessel of water after each 
discharge, then raised, and the water again forced 
out. So clumsy an apparatus could have been 
but of little service in the fearful conflagrations to 
which our old wood-built towns were subject. 
By 1730 Newshnm in London had made successful 
fire-engines ; the first used in the United States 
were of his make. 

With the addition of the air-chamber and hose, 
and some improvement in the details of con- 
struction, the ‘siphons’ of Hero became the 
modern fire-engine. The principle of the action 
of the air-chamber, and of its connection with 
the pumps, Ac., will be easily understood by 
the aid of fig. 1, where n represents in section a 
piston ascending, d the other piston descending, f 
the pipe or hose communicating with the water- 
supply, q the hose that conveys the issuing stream 
to the fire, be the level of the water in the air- 
chamber, c the space above filled with compressed 


air. The rising piston raises the water from f to 
fill its' cylinder ; the descending piston forces the 
water contained in its cylinder into the bottom of 
the air-chamber, and thereby compresses the air in 
c. The pistons rise and descend alternately. The 
compressed air reacts by its elasticity, and pressing 
upon the surface, 6c, forces 
the water through the hose, 
g. The hose, g, may have 
either a direct opening into 
the bottom of the air-cham- 
ber or through the top, as 
shown in the diagram ; in 
the latter case the connect- 
ing pipe must go nearly 
to the bottom to prevent 
the chance escape of the air. 

In the space c, above be, 
the whole of the air that 
formerly filled the chamber 
is supposed to be com- 
pressed. Assuming this to 
be one-third of its original 
bulk, its pressure will be 
about 45 Id. to the square 
inch, and this pressure will 
be continuous and nearly 
steady, if the pumps act with sufficient force and 
rapidity to keep the water at that level. As air 
may be compressed to any extent — and its elas- 
ticity is increased in exactly the same proportion 
— the force that may be stored in the compressed 
air is only limited by the force put upon the pumps, 
and the strength of the apparatus. 

There are many kinds of fire-engines, great and 
small. The simplest consists of a force-pump and 
a receptacle for water. In the larger engines the 
cistern is dispensed with, a flexible suction-pipe 
stiffened with spiral wire being carried directly to 
the water-supply. The engines used by fire- 
brigades are usually drawn by two or four horses, 
though smaller engines are made to be drawn by 
hand or by one horse. The hose of leather, 
fastened by metal rivets, has been superseded by 
rubber-lined canvas, which is strong, light, and 
flexible. 

The 6-inch manual fire-engine of the Metro- 
politan Fire-brigade consists of a pair of single- 
acting force-pumps, mounted on a carriage with 



Fig. 2. — Messrs Slmnd, Mason, & Co.’s Bail way Platform 
Fire-engine. 


four wheels ; at each stroke they discharge 1 -63 
gallon, whether working at a pressure of 100 lb. 
to the square inch or of only 2 or 3 lb. They are 
most effectively worked by about thirty men. Their 
weight, with iinplements, firemen, and driver, is 
about 30 cwt. These are found more convenient 
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for general purposes than larger engines, as they 
can be drawn at a gallop by two horses for any 
distance up to fifteen miles. Four horses are 
occasionally used for greater distances. The 
pumps are worked by levers attached to a spindle 
passing lengthwise through bearings in the 
carriage frame, and on the spindle is a cross-bar 
to communicate motion to the pistons of the 
pumps. The levers are connected lengthwise by 
long horizontal bars to enable a number of men to 
work together upon the same pumps. Their 
principle of action will be understood from fig. 2, 
which represents a special fire-engine constructed 
for use in railway stations. It has been selected 

for illustration ns it 
shows at a glance the 
arrangement of the 
pumps, &c., which is 
alike in all manual 
engines, except that 
the air-chamber, c, is 
sometimes differently 
situated ; a is the 
supply or suction 
pipe, and b the dis- 
charge or delivery 
hose. 

The first fire-engine 
in which steam was 
used to drive the 
pumps was that of 
Braitlnvaite in 1829; 
Ericsson made a simi- 
lar one in New York 
in 1840. The first ap- 
plication of the steam 
fire-engine was made 
when the Argyle 
Booms in London 
were burned in 1830 ; 
but it was not till 
after 18G0 that the 
use of steam fire-en- 
gines became effective 
or common. Floating 
fire-engines worked 
by steam came into 
use on the Thames 
about the same date. 

There is no differ- 
ence in principle be- 
tween engines worked 
by hand and those 
worked by steam, so 
far as regards the 
discharge of water. 
In ordinary cases 
hand-wrought en- 
gines are the most 
useful, as they can 
be set in action im- 
mediately. "With 
steam power a certain 
time is required to 
get up steam. It is 
said that steam can 



Fig. 3. 

I, steam cylinder, the piston of 
TYhich Js connected to the ram or 
plunder, X. by two rods, one of 
which is shown at H; the con- 
necting rod, T, transmits motion 
to the crank, G, producing a 
rotary motion of the crank shaft, 
M, on which is fixed the eccentric, 
F, for working the slide valve, T>, 
and the feed-pump, V; this shaft 
nUo carries the Ily-whecl, X. 
Attached to the ram. X, is bucket, 
O, in which the inuia-rubber de- 
livery valves with their guards 
are shown; P, foot or suction 
valve; C, inlet to suction cham- 
ber; B, pump barrel or water 
cylinder ; K, pump head ; L, con- 
centric frame which inflexibly 
connects the steam and water 
cylinders; R, two discharge out- 
lets, each of which is commanded 
by the stop-valve, S, with 


uv me is wp- vaivc, » trim Itrt " . ’ ; ' « 

lever, A. The starting valve of 1>e dot Up m from C 
engine is shown at X, and the to 7 minutes ; but in 
copper delivery air-vessd nt Q. practice it is found 
. that, when the boiler 

is filled with cold water, steam at 100 lb. pressure 
cannot be obtained in less than 14 minutes. To 
avoid this delay the water in the boiler maybe kept 
always hot; but if this is done by a constant fire in 
tlie fire-box, smoke and soot accumulate to a serious 
extent. The plan adopted by Captain Shaw, of 
the Metropolitan Fire-brigade, is to have a remov- 
able gas-burner kept burning in the fire-liox of the 


fire-engine. The best fuel is diy shavings, dry 
firewood, and steam coal. Oil and spirit should 
not be used, as they leave a deposit of soot on 
plates and tubes. If the fire is kindled when the 
alarm is received, the steam may be well lip ere the 
engine reaches the scene of the fire. As a rule, 
the simplest fire-engine is the best. In the United 
States steam fire-engines have almost wholly super- 
seded manual engines ; and the engines are usually 
larger and heavier than those used in England. 
The heaviest American engine, with water m the 
boiler and men on the engine, weighs over 5 tons, 
the lightest 24 tons ; those of about 3 tons have of 
late been preferred. A section of a single cylinder 
steam fire-engine is shown in fig. 3; the three- 
cylinder engine is similar in principle, but has no 
fly-wheel. 

Various chemical liquids have been proposed, 
and to some extent used, as flame-extinguishers. 
In Germany a cardboard case is used, containing 
saltpetre, sulphur, &c., which when kindled pro- 
duce a vapour capable of choking a lire in a closed 
space. Chemical fire-extinguishers are of various 
sizes and kinds, but mainly depend on the rapid 
production of carbonic acid gas, which is nil enemy 
to all kinds of combustion. Water is capable of 
absorbing large quantities of carbonic acid, which 
is easily formed by the mixture of acid and nlknli. 
When the gas is generated, its expansion acts as a 
propelling power, and, the fluid being forced into the 
flames, the gas in solution is liberated by the eva- 
poration of the water containing it. Glass bottles 
containing the materials may bo bung up in con- 
venient places in factories or dwelling-houses, and 
these are so arranged that when the bottle is 
thrown down gas is generated, and tends directly 
to smother the flame. A portable fire-extinguisher, 
called the extinctour, is a cylindrical tank made 
so that it can be carried on the back, containing 
some 7 or 8 gallons of water. An internal handle 
is acted on by a lever from the outside, and breaks 
a bottle of acid when it is required for use. The 
combining of the elements give off carbonic acid 
gas sufficient to produce a pressure of from 70 to 
100 lb. per square inch on the water, which may 
be discharged to a distance of 50 feet. Chemical 
engines on carriages are also in use in the United 
States and Germany, which cany each two 
tanks of water (80 gallons), carbonate of soda 
dissolved in the water, and sulphuric acid in a 
separate tank, which is mixed with the soda and 
water, eo as to produce carbonic acid in sufficient 
quantity to give a pressure of 140 lb. In Berlin 
the steam-engines have tanks filled with liquid 
carbonic acid, which is liberated so as to expel the 
water until the steam 1ms been got up. Another 
chemical contrivance discharges hydrochloric acid 
and annnonincal gases. In tlio early stages of a 
fire even pails and buckets may be most service- 
able; ami where the water-supply is very good 
the liose may be attached directly to the fire-plug 
or hydrant without any engine. _ . 

Fire-brigades . — For working fire-engines n body 
of firemen are required. The fire-insurance com- 
panies formerly had separate establishments ot 
iire-engines nml firemen ; but in 1825 some of them 
united, and by 1833 nil the important companies 
combined, and the London hire-brigade wn« 
formed under the management of Mr J' ram wood, 
wlio c e death in the discharge of bis duties at tin- 
great fire in 1801 was justly deplored as a national 
loss. In 1805 an act of parliament empowered 
the Metropolitan Board of Works to take over I no 
engines mid appliances of the London Fire-bngiKi - 
establishment ; to secure the services of the brigade 
men ; to construct additional engines nml stations ; 
to map out the metropolis into convenient districts , 
and to cause the firemen to act in harmony witn - 
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salvage corps. The men of the brigade "wear a 
uniform, with strong helmets and metal epaulets 
to protect them from the blows of falling beams, 
&c. The courage and skill of the men in making 
their way through and about burning buildings, 
for the purpose of directing the stream from the 
hose, or for saving life and property, and the 
general efficiency of the whole organisation are 
worthy of the highest praise. The insufficiency of 
the London water-supply sometimes frustrates the 
exertions of the firemen. Most provincial towns 
now have a fire-brigade upon the London model. 
The fire-brigade is supplemented to some extent 
by the police, the water companies, and the insur- 
ance companies’ salvage corps, as well as by help- 
ful members of the public. For the protection 
of London, with its area of 121 square miles, its 
500,000 houses, and 4,000,000 inhabitants, there 
was, in 1889, a force of 591 firemen of all ranks, 83 
coachmen and pilots, 131 horses, 150 fire-engines 
(of which 55 are worked by steam), 155 fire-eseaues 
and other long ladders, and 33 miles of hose. The 
number of calls received during the year 18S8 was 
4228, of which some proved to be false alarms, 
some were only alarms for chimneys, and the 
remainder, 1988, for actual fires. The number of 
persons endangered by fire was 178, of whom 130 
were saved and 4S lost their lives. Of the 48 lost, 
28 were taken out alive, but died afterwards. The 
quantity of water used was 9,000,000 gallons. The 
cost of the brigade for the same year was £122,000. 
In 1889 the London County Council resolved at 
once to augment the fire-brigade by adding 138 
firemen, 4 new stations, with steamers and manuals, 
and 50 fire-escapes ; and to increase the electrical 
alarms to over 600. 

The city of Manchester has an area of 5927 acres, 
with a population of about 400,000. The Man- 
chester Fire-brigade protects besides the districts 
beyond the city, with an area of 17,000 acres and 
a population of 185,000. The brigade consists of 
51 men permanently employed ; and in 1888 it 
attended 389 fires in the city and 37 beyond it. 
The Liverpool Fire-brigade protects 5300 acres and 
604,465 persons, and comprises 7 officers and 9 
firemen wholly employed in fire-brigade duties, 
besides 204 police-constables drilled as firemen. 
There are four steam fire-engines and two manual 
ones. The average number of fires in Liverpool 
in 1878-88 was 198 per annum. In Glasgow the 
protected area is 5920 acres, with a population of 
551,435 ; there are 51 permanent firemen, and 
20 auxiliaries from the police, 7 steam fire-engines, 
and 9 manual ones. In 1888 the brigade attended 
422 fires. 

In America all the fire departments were formerly 
voluntary ; but this plan was gradually abolished 
in most large cities, and replaced by carefully 
organised paid departments. Americans are justly 
proud of their well-equipped firemen, to whom is 
assigned on public occasions a prominence unknown 
in Britain. The paid fire-extinguishing corps of 
the United States are generally organised into 
companies of from six to twelve officers and men 


each, equipped with either a steam fire-engine and 
hose-tender or a chemical fire-engine (called engine 
companies) ; or with a hose-carriage only (called 
hose companies) ; or with a hook-and-ladder truck 
(called liook-and-ladder companies). Permanency 
of position, dependent on good conduct, was first 
assured to the members of the fire-extingnishing 
corps in 1867. The fire-extinguishing corps in the 
United States are usually superior in size, num- 
ber, and capacity of engines to those of most other 
countries ; though the rapid growth of American 
cities is apt to produce a lack of organisation and 
carelessness. The New York fire department has 
long been regarded as a singularly perfect institu- 
tion, and has practically a military organisation, 
under three commissioners appointed by the mayor. 
The men are constantly on duty, save when on 
parade or at their meals, and do duty in barracks 
beside their engine and ladder. The horses stand 
facing the engine, are loosened by an automatic 
electric arrangement when the warning is given, 
the harness ready suspended above them drops on 
their backs, and in a few seconds they may be har- 
nessed to the engine, which is supplied with water 
at boiling heat from stationary boilers. The corps 
of many other cities of the Union are also famous 
for organisation, discipline, and efficiency. 

The hook-and-ladder, or scaling-ladder, which is 
an important item in the fireman’s apparatus in New 
York and many other cities of the United States, is 
a pole about 12 feet long, with projections on both 
sides to serve as steps, and at the end a long hook 
nearly at right angles to the pole. Fixing one of 
these in the lowest window of a building, a fire- 
man ascending to the top of it can fix a second 
ladder in the window of the next story ; and so 
by using alternately the one and then the other 
scaling-ladder can reach the top of the highest 
building. Scaling-ladders have been used in con- 
nection with fire extinguishing in France for 
upwards of a century. In the United States 
these scaling-ladders were first adopted in St 
Louis; but the example was not lost on New 
York, which in 1885 had 14 per cent, of its build- 
ings so high that the windows of the top floors 
could not be reached by the longest ‘extension 
ladders’ in use. The ‘jumping sheet,’ designed 
to catch persons falling or jumping from a height 
at fires, is usually made of canvas, with rope 
handles along the edges for holding it stretched 
out. The ‘ water tower ’ has also come to be in 
many American towns regarded as a valuable 
adjunct to the flexible hose, or substitute for it. 
It is a long length of iron tubing planted vertically 
on a carriage, and capable of being extended to the 
height of the topmost window of any house. The 
tower is connected beneath with the water-supply ; 
and a nozzle at the top, at right angles to the tube, 
discharges solid water from close quarters with 
more effect than spray from a distant nose. 

The following table, prepared by Captain Shaw 
for his Fires and Fire-brigades (1884), shows com- 
parative data as to ten of the most important cities 
of the world in 18S2 : 


City. 

Area in 
sq. miles. 

Estimated Population. 

Cost of Maintenance of Fire- 
brigade for 1SSI. 

Total Number 
of Firemen. 

Number of Fires, 
exclusive of False 
and Chimney 
Alarms. 

Berlin 

29 

1,123,000 

£69,200 

765 

543 

Boston 

37 

400,000 

96,191 

663 

S49 

Brooklyn 

09 

050,000 

72,701 

250 

151 


36 

503,300 

109,004 

397 

919 

Cincinnati 

25 

269,000 

41,330 

172 

2S0 


121 

3,S10,S43 

103,453 

576 

1926 

Montreal 

C 

140,747 

11,319 

6S 

226 

New York 

42 

1,200,299 

335, SI 6 

826 

1273 

Paris 

30 

2,269,023 

SO, 624 

1742 

DS2 

Vienna 


1,103.860 

20,000 

ISO 

35S 
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for general purposes than larger engines, as they 
can be drawn at a gallop by two horses for any 
distance up to fifteen miles. Four horses are 
occasionally used for greater distances. The 
pumps are worked by levers attached to a spindle 
passing lengthwise through bearings in the 
carriage frame, and on the spindle is a cross-bar 
to communicate motion to the pistons of the 
pumps. The levers are connected lengthwise by 
long horizontal bars to enable a number of men to 
work together upon the same pumps. Their 
principle of action will be understood from fig. 2, 
which represents a special fire-engine constructed 
for use in railway stations. It has been selected 

for illustration as it 
shows at a glance the 
arrangement of the 
pumps, &c., which is 
alike in all manual 
engines, except that 
the air-chamber, c, is 
sometimes differently 
situated ; a is the 
supply or suction 
pipe, and b the dis- 
charge or delivery 
hose. 

The first fire-engine 
in which steam was 
used to drive the 

B was that of 
waite in 1829 ; 
Ericsson made a simi- 
lar one in New York 
in 1840. The first ap- 
plication of the steam 
hre-engine was made 
when the Argyle 
Rooms in London 
were burned in 1830 ; 
but it was not till 
after I860 that the 
use of steam fire-en- 
gines became effective 
or common. Floating 
fire-engines worked 
by steam came into 
use on the Thames 
about the same date. 

There is no differ- 
ence in principle be- 
tween engines worked 
by hand and those 
worked by steam, so 
far as regards the 
discharge of water. 
In ordinary cases 
hand-wrought en- 
gines arc the most 
useful, as they can 
he set in action im- 
mediately. With 
steam power a certain 
time is required to 
get up steam. It is 
said that steam can 
he got up in from G 
to 7 minutes ; but in 
practice it is found 
that, when the boiler 



Fig. 3. 

I, steam cylinder, tho piston of 
which is connected to the ram or 
plunger, N, by two rods, one of 
which is shown nt H ; the con- 
necting rod, T, transmits motion 
to tire crank, G, producing a 
rotary motion of the crank shaft, 
M, on which is fixed the eccentric, 
F, for working the slide valve, D, 
and the feed-pump, V; this shaft 
also carries the fly-wheel, 7 „ 
Attached to the ram, 5,’, is bucket, 
O, in which the india-rubber de- 
livery valves with tlicir guards 
are shown ; P, foot or suction 
valve ; C, inlet to suction cham- 
ber; B, pump barrel or water 
cylinder; K, pump head; h, con- 
centric frame which inflexibly 
connects the steam and water 
cylinders; B, two discharge out- 
lets, each of which is commanded 
by the stop-valve, S, with its 
lever, A. The starting valve of 
engine is shown at X, and the 
copper delivery air-vessel nt Q. 


is filled with cold water, steam at 100 lb. pressure 
cannot be obtained in less than 14 minutes. To 
avoid this delay the water in the boiler may be kept 
always hot ; but if this is done by a constant fire in 
the fire-box, smoke and soot accumulate to a serious 
cxte *jL The plan adopted by Captain Shaw, of 
the Metropolitan Fire-brigade, is to have a remov- 
able gns-bumer kept burning in the fire-box of the 


fire-engine. The best fuel is dry shavings, dry 
firewood, and steam coal. Oil and spirit should 
not be used, as they leave a deposit of soot on 
plates and tubes. If the fire is kindled when the 
alarm is received, the steam may be well up ere the 
engine reaches the scene of the fire. As a rule, 
the simplest fire-engine is the best. In the United 
States steam fire-engines have almost wholly super- 
seded manual engines ; and the engines are usually 
larger and heavier than those used in England, 
The heaviest American engine, with water in the 
boiler and men on the engine, weighs over 5 tons, 
the lightest 2 h tons ; those of about 3 tons have of 
late been preferred. A section of a single cylinder 
steam fire-engine is shown in fig. 3 ; the" three- 
cylinder engine is similar in principle, but lias no 
fly-wheel. 

Various chemical liquids have been proposed, 
and to some extent used, as flame-extinguishers. 
In Germany a cardboard case is used, containing 
saltpetre, sulphur, Ac., which when kindled pro- 
duce a vapour capable of choking a fire in a closed 
space. Chemical fire-extinguishers are of various 
sizes and kinds, hut mainly depend on the rapid 
production of carbonic acid gas, which is an enemy 
to all kinds of combustion. "Water is capablo of 
absorbing large quantities of carbonic acid, which 
is easily formed by the mixture of acid and alkali. 
When the gas is generated, its expansion acts as a 
propelling power, and, the fluid being forced into tho 
flames, the gas in solution is liberated by the eva- 
poration of the water containing it. Glass bottles 
containing the materials may be hung up in con- 
venient places in factories or dwelling-houses, and 
these are so arranged that when , the bottle is 
thrown down gas is generated, and tends directly 
to smother the flame. A portable fire-extinguisher, 
called the extincteur, is a cylindrical tank mnde 
so that it can be carried on the back, containing 
some 7 or 8 gallons of water. An internal handle 
is acted on by a lever from the outside, and breaks 
a bottle of acid when it is required for use. The 
combining of the elenients give off carbonic acid 
gas sufficient to produce a pressure of from 70 to 
100 lb. per square inch on the water, which may 
he discharged to a distance of 50 feet. Chemical 
engines on carriages are also in use in the United 
States and Germany, which cany each two 
tanks of water (80 gallons), carbonate of soda 
dissolved in the water, and sulphuric acid in a 
separate tank, which is mixed with the soda and 
water, so as to produce carbonic acid in sufficient 
quantity to give a pressure of 140 lb. In Berlin 
the steam-engines have tanks filled with liquid 
carbonic acid, which is liberated so as to expel the 
water until the steam has been got up. Another 
chemical contrivance discharges hydrochloric new 
and ammoniacal gases. In the early stages of a 
fire even pails and buckets may he most service- 
able ; and where tho water-supply is very' good 
the hose may he attached directly' to the fire-phig 
or hydrant without any engine. _ 

Fire-brigades . — For working fire-engines a body 
of firemen are required. The fire-insurance com- 
panies formerly had separate establishments <•* 
iire-ciigines ami firemen ; hut in 1825 some of them 
united, and by 1833 all the important companies 
combined, and the London Fire-brigade was 
formed under the management of Mr Brmdw'oon, 
whose death in the discharge of his duties at tno 
great fire in 18G1 was justly deplored as a national 
loss. In 1805 an act of parliament empowered 
the Metropolitan Board of Works to take over the 
engines and appliances of the London Fire-brigade 
establishment; to secure the sendees of the bngw.o 
men ; to construct additional engines and stntion. . 
to map out the metropolis into convenient districts , 
and to cause the firemen to act in harmony "ltn a 
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salvage corps. The men of the brigade wear a 
uniform, with strong helmets and metal epaulets 
to protect them from the blows of falling beams, 
&c. The courage and skill of the men in making 
their way through and about burning buildings, 
for the purpose of directing the stream from the 
hose, or for saving life and property, and the 
general efficiency of the whole organisation are 
worthy of the highest praise. The insufficiency of 
the London water-supply sometimes frustrates the 
exertions of the firemen. Most provincial towns 
now have a fire-brigade upon the London model. 
The fire-brigade is supplemented to some extent 
by the police, the water companies, and the insur- 
ance companies’ salvage corps, as well as by help- 
ful members of the public. For the protection 
of London, with its area of 121 square miles, its 
500,000 houses, and 4,000,000 inhabitants, there 
was, in 1889, a force of 591 firemen of all ranks, 83 
coachmen and pilots, 131 horses, 150 fire-engines 
(of which 55 are worked by steam), 155 fire-escapes 
and other long ladders, and 33 miles of hose. The 
number of calls received during the year 1888 was 
4228, of which some proved to be false alarms, 
some were only alarms for chimneys, and the 
remainder, 1988, for actual fires. The number of 
persons endangered by fire was 178, of whom 130 
were saved and 48 lost their lives. Of the 48 lost, 
28 were taken out alive, but died afterwards. The 
quantity of water used was 9,000,000 gallons. The 
cost of the brigade for the same year was £122,000. 
In 1889 the London County Council resolved at 
once to augment the fire-brigade by adding 13S 
firemen, 4 new stations, with steamers and manuals, 
and 50 fire-escapes ; and to increase the electrical 
alarms to over 600. 

The city of Manchester has an area of 5927 acres, 
with a population of about 400,000. The Man- 
chester Fire-brigade protects besides the districts 
beyond the city, with an area of 17,000 acres and 
a population of 185,000. The brigade consists of 
51 men permanently employed ; and in 188S it 
attended 389 fires in the city and 37 beyond it. 
The Liverpool Fire-brigade protects 5300 acres and 
604,465 persons, and comprises 7 officers and 9 
firemen wholly employed in fire-brigade duties, 
besides 204 police-constables drilled as firemen. 
There are four steam fire-engines and two manual 
ones. The average number of fires in Liverpool 
in 1878-88 was 198 per annum. In Glasgow the 
protected area is 5920 acres, with a population of 
551,435 ; there are 51 permanent firemen, and 
20 auxiliaries from the police, 7 steam fire-engines, 
and 9 manual ones. In 1888 the brigade attended 
422 fires. 

In America all the fire departments were formerly 
voluntary ; but this plan was gradually abolished 
in most large cities, and replaced by carefully 
organised paid departments. Americans are justly 
proud of their well-equipped firemen, to whom is 
assigned on public occasions a prominence unknown 
in Britain. The paid fire-extinguishing corps of 
the United States are generally organised into 
companies of from six to twelve officers and men 


each, equipped with either a steam fire-engine and 
hose-tender or a cliemical fire-engine (called engine 
companies) or with a hose-carriage only (called 
hose companies) ; or with a hook-and-ladder truck 
(called hook-and-ladder companies). Permanency 
of position, dependent on good conduct, was first 
assured to the members of the fire-extinguishing 
corps in 1867. The fire-extinguishing corps in the 
United States^ are usually superior in size, num- 
ber, and capacity of engines to those of most other 
countries ; though the rapid growth of American 
cities is apt to produce a lack of organisation and 
carelessness. The New York fire department has 
long been regarded as a singularly perfect institu- 
tion, and has practically a military organisation, 
under three commissioners appointed by the mayor. 
The men are constantly on duty, save when on 
parade or at their meals, and do duty in barracks 
Deside their engine and ladder. The horses stand 
facing the engine, are loosened by an automatic 
electric arrangement when the warning is given, 
the harness ready suspended above them drops on 
their backs, and in a few seconds they may be har- 
nessed to the engine, which is supplied with water 
at boiling heat from stationary boilers. The corps 
of many other cities of the Union are also famous 
for organisation, discipline, and efficiency. 

The hook-and-ladder, or scaling-ladder, which is 
an important item in the fireman’s apparatus in New 
York and many other cities of the United States, is 
a pole about 12 feet long, with projections on both 
sides to serve as steps, and at the end a long hook 
nearly at right angles to the pole. Fixing one of 
these in the lowest window of a building, a fire- 
man ascending to the top of it can fix a second 
ladder in the window of the next story ; and so 
by using alternately the one and then the other 
scaling-ladder can reach the top of the highest 
building. Scaling-ladders have been used in con- 
nection with fire extinguishing in France for 
upwards of a century. In the United States 
these scaling-ladders were first adopted in St 
Louis ; but the example was not lost on New 
York, which in 1S85 had 14 per cent, of its build- 
ings so high that the windows of the top floors 
could not be reached by the longest ‘extension 
ladders’ in use. The ‘jumping sheet,’ designed 
to catch persons falling or jumping from a height 
at fires, is usually made of canvas, with rope 
handles along the edges for holding it stretched 
out. The ‘ water tower ’ has also come to be in 
many American towns regarded as a valuable 
adjunct to the flexible hose, or substitute for it. 
It is a long length of iron tubing planted vertically 
on a carriage, and capable of being extended to the 
height of the topmost window of any house. The 
tower is connected beneath with the water-supply ; 
and a nozzle at the top, at right angles to the tube, 
discharges solid water from close quartern with 
more effect than spray from a distnnthose. 

The following table, prepared by Captain Shaw 
for his Fires and Fire-brigades (1884), shows com- 
parative data as to ten of the most important cities 
of the world in 1882 : 


Citr. 

Area In 
»q. miles. 

Estimated Population. 


Cost of Maintenance of Fire- 
brigade for 1SS2. 1 

Total dumber 
of Firemen. 

Number of Fires, 
exclusive of False 
and Chimney 
Alarms. 

Berlin 

29 

1,123,000 


£69,200 


543 

Boston 

37 

400,000 


90,191 

663 

349 

Brooklyn 

OO 

650,000 


72,701 

25G 

151 


SO 

503,300 


109,004 

397 

919 

Cincinnati 

25 

2G9.000 


41,330 

172 

2S0 

London ; 

121 

3,S1G.S43 


103,453 

576 

1920 

Montreal 

G 

140,747 


11,319 

63 

220 

New York 

42 

1,206,209 

| 

335, SIC 

826 

1273 


SO 

2,2G9,023 


S0,C24 

1742 

932 

Vienna 


1,103. S60 


20,000 

ISO 

35S 
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It will be noted that London, with a population 
of near four millions, and property calculated at 
fourteen hundred millions of pounds, had but 576 
firemen, and spent on its brigade only £103,000 ; 
while New York, with one-tliird of the population, 
spent £335,000. 

Fire-alarms, <C-c. — Throughout many cities and 
towns are established electric fire-alarms — boxes 
placed in conspicuous places, at corners of streets, 
&c., which are connected with the fire-engine 
stations, and may be made to act by pressing a 
button or pulling a handle, after the "lass covering 
the apparatus has been broken. There are also 
alarm boxes which are arranged to act of them- 
selves when the heat of a fire touches them, by 
means of the expansion of a spiral strip of metal 
under the influence of the increasing temperature 
of the room or place where it is fixed. 

When a fire is discovered by a policeman or a 
passer-by, the alarm will in some way be com- 
municated to the fire-engine station as swiftly as 
possible. The bell is rung, and the men on duty, 
as soon as they feel sure it is a real appeal for 
help, immediately harness the homes to the engine 
and start. The start should, according to circum- 
stances, be made in from one to four minutes after 
the alarm is received ; the pace of the homes 
should be a mile in four minutes with good homes. 
On a warning to a fire-escape station at night, the 
firemen in charge should in less than one minute 
be moling towards the fire with the escape, at 
a rate of six miles an hour. 

Among appliances that are or may be earned 
by firemen are axes, mattocks, ladders, canvas 
buckets, lamps, saws, &c. And the firemen may 
to a certain extent be helped to breathe in a room 
full of. dense smoke by various devices, such as a 
breathing-tube, a. portable bag of air, a smoke-cap 
(a kind of respirator or air-filter), a smoke-jacket 
of cowhide with an air-tube from the engine, or 
even a complete diver’s dress of the Fleuss type 
(see Diving). 

Fireproof Buildings . — The problem of construct- 
ing warehouses, dwelling-houses, &c. that shall 
be proof against all risk of conflagration has not 
yet been solved. . The liability to conflagration 
may lie greatly diminished by the construction of 
a building, but cannot be entirely averted ; and 
therefore, in all ‘ fireproof ’ buildings containing 
furniture or other combustible materials of any 
kind, the ordinary precautions against fire should 
be strictly observed. Unless this be understood, a 
so-called fireproof building may be more dangerous 
than an ordinary one, especially in warehouses, &c. 
intrusted to the care of watchmen and others, 
who, relying upon the supposed immunity the 
name expresses, are liable to neglect many pre- 
cautions they would not fail to observe in a build- 
ing believed to be dangerous. 

'Ihe nearest approximation to fireproof construc- 
tion may be obtained as follows : The walls should 
be of stone or brick, and any ties, lintels, &c. 
required m the construction should be of iron. 
M herever wood is inevitably .used, it should 
lie prepared with silicate or tungstate of soda, or 
dissolved alum. Brick arches of small span thrown 
between iron girders form one of the earliest 
kinds of fireproof flooring. But experience has 
shown that, in different ways, both wrought- 
lion and cast-iron beams are frequently destroved 
m the case of a building taking fire. By Which- 
cord s method the metal girders are incased in 
fireclay blocks. Measure’s patent fireproof floor- 
ing consists of iron girders, 3 to 4 feet apart, rest- 
lng on the lower flanges of which are placed l_ 
- at intervals of 9 inches. Concrete "is 
then filled m between the .girders, and supported 
by centering until it sets. In Dennett’s system 


concrete arches are thrown between iron girders. 
Nortlicroft’s flooring is constructed. bv forming flat 
arelies of specially moulded firebricks. Each arch 
is double or in two rings, slightly apart, and with 
the space between them filled up with cement. 
The arches rest on fireclay slcewbacks, which in- 
close the supporting iron beams. The roof should be 
constructed m like manner, wooden rafters being 
entirely excluded. The doors should be of iron, 
and the security would be much increased if the 
doors between any two apartments containing com- 
bustible materials were double, with a space be- 
tween them equal to the thickness of the walls. Of 
course, it is not practicable to cany out all these 
precautions in a dwelling-house, but the danger 
from fire may be considerably diminished by 
attending to some of them. The most important- 
conditions for a warehouse are that each apart- 
ment shall be separated from the next by stout 
walls of non-conducting materials, and more espe- 
cially that each shall be as nearly as possible air- 
tight ; and whenever, from the nature of the goods, 
ventilation is required, it should be obtained by 
periodically opening the doom and windows. If 
the apartments are air-tight, any fire will extin- 
uisli itself, unless there be along with the com- 
ustible goods some oxygen-giving substance, such 
as saltpetre, chlorate of potash, or other nitrates or 
chlorates. 

At first sight it may appear that a warehouse 
built entirely of iron" would be effectually fire- 
proof, but this is far from being the case. In the 
first place, iron conducts heat more readily than 
any other material used in building; secondlv, 
cast-iron is liable to crack and split when suddenly 
heated or cooled. Iron supports may., under some 
circumstances, be even more objectionable than 
wood, for if the water from a fire-engine were to 
play upon a heated east-iron girder it would prob- 
ably give way immediately, while a stout wooden 
beam might have the fire in it extinguished before 
it was burned through. In great fires tho heat is 
sufficient to fuse iron. 

In most civilised countries there are laws regu- 
lating the building of houses, so as to render fires 
less likely and destructive.. The theory' of all 
such laws is that the materials and modes of con- 
struction should themselves prevent the spread of 
fire without the presence of firemen ; but these 
laws are very seldom rigorously enforced, and are 
often defied with impunity. . 

But even the most perfect fireproof buildings 
may become dangerous by reason of their contents. 
Thus, all explosives and combustibles require 
special care and superintendence. Many manu- 
factures are essentially dangerous, as when oil is 
largely used. And it is known that spontaneous 
combustion may positively take place, when con- 
siderable masses of lampblack, tow, linen, paper, 
cotton, calico, woollen stuffs, hemp, wood ashes 
or ochre are slightly soaked in oil, and packed 
so that the air has "access to them, especially 11 
reached by the moderate warmth of the sun. 

Many terribly sudden and fatal conflagration 1 ’ 
in theatres have proved that they arc, and inevit- 
ably it may be, specially exposed to risk from lire. 
Among valuable precautions are a strong i>'' m 
screen to let down, so as wholly to separate the 
stage (where the fire usually begins) from the 
auditorium ; wide passages leading directly to tin 
exit doors; numerous doors easily opened am 
made to open outwards; illumination not by 
but by electric light ; as well ns. the ordinary ruit" 
of safety applicable to all buildings. Fires o 
shipboard, unle-s discovered and checked at a 
early stage, are wont to bo specially disastrous. 

Spriu lie rs. — Amongst precautions against lire, 
attention has been much directed to sprinklers con- 
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nected with the water-supply distributed through- 
out a building. Some of these are turned on by 
hand, others are automatic. It is claimed for 
one of these automatic sprinklers that it will 
discharge water whenever the temperature around 
it reaches 160° F. When the temperature rises 
to 100°, the solder joint melts rapidly, the 
valve seat is withdrawn, and the valve, fall- 
ing down, makes a deflector for the distribu- 
tion of water in a spray. Early forms of 
sprinkler were rose-heads, or hollow perforated 
bodies ; but it was found that the perforations 
were stopped by dust, or, when in action, by sedi- 
ment in tlie pipes. Some sprinklers are arranged 
to act by means of a thread which bums when the 
heat becomes sufficient, and so releases the dis- 
charge. Lines of horizontal distributing water- 
pipes (connected with the public water-supply, 
with a tank on the roof of the building or on a 
tower) are carried through the building, near the 
ceilings, from 8 to 10 feet apart, and the sprinklers 
are attached to these pipes, one to every 10 feet. 

Fireproofing . — There are many means by which 
fabrics may be prevented from flaming, their com- 
bustion being reduced to a slow smouldering. By 
moistening tlie fabric with a solution of any saline 
substance, which, upon drying, will leave minute 
crystals deposited m or between the fibres, its 
inflammability will be greatly diminished j but the 
salt imparts a degree of harshness to the fabric. 
Alum, sulphate of zinc, and sulphate of soda are 
effectual to prevent flaming, but weaken the fibre. 
Common salt does the same. Phosphate and sul- 
phate of ammonia are less objectionable on this 
account, but the former decomposes by contact 
with the hot iron in ironing. Tungstate of soda 
is said to have no injurious effect on the fibre. 
Sulphate of ammonia, chloride of ammonium (sal 
ammoniac), and borax are among the best fitted 
for domestic use, though they are not unobjection- 
able. For made-up clothing, borax is, perhaps, 
the best, as it is most effectual in its action, and 
is the least injurious to the appearance of the 
article, though it is stated to have some weaken- 
ing effect on the fibre. Wood has been treated 
in a similar manner. Milk of lime, alum, sal 
ammoniac, sulphate of ammonia, chloride and 
sulphate of zinc, sulphuret of lime and baryta, 
iSic. have been used, and its inflammability, but 
not its combustibility, is removed. The most effi- 
cient protection to wood is silicate of soda. If 
planks of moderate thickness be brushed three or 
four times over on each side with a strong solution, 
they are rendered absolutely uninflammable and 
almost incombustible ; they will only bum when 
very intensely heated. The silicate fuses and 
forms a glass which envelops the surface, and 
even the internal fibres of the wood if it be suffi- 
ciently saturated, and thus seals it from the oxygen 
of the air. But it seems necessary that the satura- 
tion should be periodically repeated if the process 
is to retain its effect. Asbestos paint is service- 
able to some extent, but is apt to peel oft' (see 
Asbestos). 

Firc-cscapcs . — An immense number of contriv- 
ances have been at different times proposed for 
enabling people to escape by windows and house- 
tops from burning buildings. Thev are of two 
distinct kinds — one for affording aid from outside, 
and the other for enabling those within the house 
to effect their own escape. Of the latter the 
simplest is a cord that should be firmly attached 
to the window-sill of every sleeping-apartment, 
and coiled up either in a box on the floor or 
under a dressing-table or other suitable place. A 
rope one-quarter or tliree-eightlis of an inch thick, 
and knotted at intervals of about a foot, is well 
adapted for the purpose. A man with tolerable 


nerve may let himself down by means of such a 
cord, either by placing his feet against the wall 
and working down by holding to the knots, or by 
clinging with his feet and knees to the rope as 
well as with his hands. A man may let down a 
woman or child by means of a sack at the end 
of the rope, or simply by fastening them to the 
end, and letting the rope pass through his hands, 
aided if necessary by the friction of the rope on the 
window-sill. In American cities 'large tenement- 
houses are commonly provided with a permanent 
fire-escape in the shape of iron ladders running up 
the back of the building, with light iron balconies 
at each story. 

Fire-escapes to be used from without consist 
either of simple ladders kept in police-offices or 
other convenient stations, or a series of ladders 
that can be jointed together ; of poles with baskets 
attached ; of ropes with weights at one end, that 
they may be thrown or shot into windows ; of com- 
binations of ladders, ropes, bags, baskets, nets, &c. 

But what is usually known as a fire-escape is a 
ladder mounted on a carriage with four wheels. 
Fire-escapes are of various patterns, but the best 
are very like one another. The fire-escape gener- 
ally used by the London Fire-brigade (fig. 4) con- 
sists of a main ladder, the sides of which are 



Fig. 4. 

Messrs Shand, Mason, & Co.’s London Fire-escape. 


strengthened with patent wire-rope, and fitted with 
an uninflammable trough of copper-wire netting, in 
which persons may slide with ease and safety from 
a window to tlie "ground ; a fly -ladder, jointed to 
the main ladder, along which it lies when not in 
use, and raised when required by ropes and levers ; 
a third or detached piece called the first-floor ladder, 
which when not in use is carried under the main 
ladder, but can be jointed to the end of the 
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fly -ladder; and a fourth piece known as the sup- 
plemental length, which can be added when the 
Greatest total height (60 feet) is required. The 
whole is mounted on a light carnage with springs 
and high wheels, and can be moved anywhere by 
two men. The fly-ladder is constructed so as to be 
immediately detached for use in narrow courts, 
alleys, &c., or it can be used as an independent 
means of escape when not required on the main 
ladder, forming 'with the detached ladders four 
distinct means of escape from burning buildings. 
YVhen required, the fire-escape is run to the burning 
house, the main ladder standing nearly upright all 
the while. It is then directed, to. the required 
window at a considerable inclination, and the 
fireman ascends the ladder, and either helps the 
inmates to descend by it, or, if they are unable 
to do this, he lets them down by the. trough, 
which forms an inclined plane along which they 
may easily and safely descend with the aid he is 
enabled to afford them. 

Notable Fires. — The following is a list of notable 
fires : 

A.D. 

64. Rome burned for eight days ; five-sevenths of the city 
destroyed. 

10S6. London. 

1212. London. 

1060. London, tile Great Fire, September 2-6 ; 438 acres swept ; 

loss, £10,760,000. 

1704. London. 

1312. Moscow fired, September 14-20; loss, £30,000,000. 

Is35. New York, December 10; loss, £3,000,000. 

1842. Hamburg, May 5-7 ; loss, £7,000,000. 

1845. New York, July 20 ; loss, £1,500,000. 

1661. London, Toolcy Street, 22d June to 22d July; loss, 

£ 2 , 000 , 000 . 

1571. Paris, Communist outrages in May ; loss, £32,000,000. 
1871. Chicago, October S-10 ; over an area of 2124 acres ; loss, 

£39,000,000. 

1572. Boston, U.S., November 9-10; loss, £15,000,000, 

1SS2. London, Wood Street, December S-10; loss, £1,000,000. 

BIBLIOGRAPHY. —Sec Dana, The Fire Department in 
the United States (Boston, 185S); Young, Fires, Fire- 
engines, and Fire-brigades (X8CC); Roper, Handbook of 
Modern Steam Fire-engines (1876); Mngirus, Das Feuer- 
IBschtccscn (Ulm, 1877) ; Capt. Eyre M. Shaw, Fire Pro- 
tection : Manual of Organisation, Maehincrg, Working, 
<0 c. of the London Fire-brigade (new ed. 1889), as also 
his Records of the late London Fire Establishment, 
Fire Survcgs, Fires in Theatres, and Fires and Fire- 
brigades. 

Firearms. The generic term ‘ firearm’ includes 
Cannon, Rifles, Guns, Revolvers (q.v.), and other 
weapons in which an explosive is used as an agent 
for the propulsion of projectiles. The history of 
the invention of Gunpowder (q.v.) is an appropriate 
prelude to that of firearms, the existence of the 
latter being wholly dependent upon the discovery 
of a certain recondite quality in the former. 

Inflammable material has been employed in 
warfare from remotest antiquity ; sulphur and 
resinous gums were the ingredients of some, and 
naphtha and bituminous substances with nitre of 
other, of the mixtures known to the ancients ns 
‘Greek fire,’ ‘ wild-fire,’ or ‘Medea’s oil;’ but the 
vessels in which these inflammable compounds 
were deflagrated cannot properly be termed fire- 
arms. 

A weapon of the pyrotechnical species was 
developed by somo of the eastern nations, and is 
said to have been need extensively until the loth 
century for the frightening of horses and cattle 
on pillaging, expeditions and in warfare. The 
weapon was in construction similar to a ‘ Roman 
candle’ of the pyrotechnists, the inflammable 
filling of Grecian wax and metal filings being, 
alternated with layers of gunpowder and balls of 
tow mixed with sulphur ; the weapon was lighted 
at the muzzle, and as the ‘filling ’ burned down, the 
balls were shot out by the gunpowder immediately 
beneath them. 


The knowledge of gunpowder and firearms may- 
be presumed to have extended in a westerly 
direction through the Arabs, yvho used them in the 
8th century under the name of * manjaniks,’ and 
introduced them into Spain in the 13th century. 
Seville was defended in 1247 by cannon throwing 
stones; Niebla in 1259; and in 1273 Abu Yusuf 
employed cannon firing stone balls at the siege of 
Sidi-Moussa, near Algid's. Ghent possessed a small 
cannon in 1313, and Florence ordered cannon 
and iron balls about 1325. In Germany, Amberg 
possessed a cannon in 1301, and in 1327 tire English 
employed some Hainaulters, who used cannon for 
King Edward III. against the Scotch. Cannon 
were used in 1339 at Cambrai, in 1340 at Mirepoix, 
in 1345 at Monsegur, in 1346 at Crecy. In 1350 
some North German knights armed themselves 
with iron guns, and in 1365 Einbeck was very 
effectually defended with the aid of fireavms. 

Different countries had different names for these 
early firearms — in Italy ‘bombardo,’ in France 
‘ quenon,’ in Germany ‘ buehsen,’ in the Netherlands 
‘vogheleer,’ in England ‘crackeys’ or ‘engynnes’ 
of war ; but it was not until the 15th century that 
firearms were classified and named accordingly. 
Bombards were short, capacious vessels, from 
which stone balls were shot with small charges to 
a short distance and at considerable elevation ; 
they were essentially the parents of the present 
bombs or mortal's. The cannon [canna, -‘a reed’), 
on the other hand, were, for some time at least, 
of extremely small bore, scarcely larger than 
muskets of the 18th century; they discharged 
leaden bullets, and would have probably been used 
as band-weapons but for their .cumbrous and 
heavy workmanship, which necessitated small 
carnages. Arms of this description are doubtless 
those referred to as having been brought by 
Richard II. to the siege of St Malo, to the number 
of 400 pieces, where they are said to have kept up 
an incessant lire day and night on the town without 
success. 



Fig. 1. 

a (from the Chronigues tU St Denis), 14tli century; b, hemh-.M 
of the 15th century (from Froissart); c, cannon of the 15m 
century (from Les vtgllesde Charles VII.). 


All these early firearms were usually loaded to 
the muzzle, and fired at an extreme angle. 
Charles V. classed mortars separately,, mounted 
cannon upon carriages, added, trunnion?, aim 
effected otlicr improvements in his artillery, winch 
consisted of cannon ; great, bastard, and small 
culverins ; falcons and falconets. The classification 
of firearms led to the development of various types 
to he used for specific purpose?, and an invention 
which effected a great improvement to one tip® 
was useless or inapplicable to another. Cannon o 
120 tons and pocket-pistols of 4 ounces, alt bough 
they have a common origin, have not a column; 
history. Cannon were of wrought iron, built up 
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by tlie handicraft of the smith, of rods and rings, 
and were used as they left his forge. Cannon of a 
copper and tin alloy were cast at Augsburg in 1378 ; 
they have since been made of hollowed blocks of 
stone ; or cylindrical holes, bored in the solid cliffs, 
have been used to fire projectiles, as at Alexandria, 
Constantinople, and Gibraltar ; they have been 
made of wood, of rope, of leather, and of papier- 
mach6, as well as of almost every pure and alloyed 
metal it is possible to cast or forge. The early 
cannon were chiefly used at sieges, as their weight 
and the badness of the roads, added to the 
inefficiency of the weapons themselves, precluded- 
their advantageous use as field-pieces, and if 
utilised in a pitched battle they were fired but 
once. But on the one hand the development of 
cannon into small portable weapons produced hand 
firearms, and on the other the increase of size and 
weight led to the large weapons so important for 
the defence of fortifications. Of this type the ‘ Mons 
Meg’ of Edinburgh Castle is an early specimen; 
it weighs nearly 4 tons, and fired a stone shot of 
over 300 lb. The powder-chamber is of a less 
diameter than the bore of the cannon, in this 
particular resembling the mortar, and exhibiting 
the reverse of the principle of enlarged powder- 
chamber now employed. Such cannon were made 
at Ghent in the loth century. 

The culverin, a useful size of cannon, was 
employed generally in England until after the 
Commonwealth. Culverins fired stone shot, iron 

balls, leaden 
bullets, and 
composite 
projectiles 
—a leaden 
jacketing 
being cast 
round un- 
even stones 
to make 
them hea- 
vier, and 
the better 
to fit the 

Fig. 2. — German Breecli-loading Cannon interior of 
of the lGth century. the cannon. 

Such cul- 
verins and projectiles were made by the black- 
smiths of Deritend, Birmingham, in the 17th 
century, and were used at the battle of Worcester. 

Field-pieces were not greatly developed until the 
18th century, when the improved finish of the 
interior allowed of long and uniform ranges, and a 
certain definite accuracy being obtained. The 
breech-loading field artillery are now of a high 
degree of excellence; but whether firing shot or 
shell the limit of power will be found in recoil, as 
is the limit of accuracy in the correctness of the 
aim. 

For defensive purposes, as well as for certain 
offensive operations, special arms were required 
and constructed : of these the long-barrelled wall- 
pieces for defence ; the ‘ petard,’ and mortars firing 
bars, oblong and square bullets, for making a 
breach ; explosive shells and grenades for clearing 
a trench ; grape aud chain shot for mowing down 
compact squares of infantry or destroying the 
rigging of battle-ships, are the best known. 
From the ‘orgue de bombard es,’ another type of 
early firearm, the quick-firing, many-barrelled 
machine guns have been developed. The earliest 
form of this weapon is the ‘ ribaudequin,’ of 
Italian origin, which consisted of a number of 
small cannon and pikes arranged upon a portable 
carnage ; it was fired but once during an engage- 
ment, and was primarily intended as a defence 
against a cavalry charge. The ‘orgue de bom- 


bardes’ (fig. 3), with more cannon (fired simultane- 
ously) and fewer pikes, succeeded the ribaudequin. 



Further developments survived into the era of 
percussion firearms. 

With the cannon and quick-firing machine guns, 
the improvements have depended less upon the 
ingenuity of inventors than on the achievements of 
mechanical science to accomplish accurate work- 
manship, and work great masses of material as 
skilled workmen can handle smaller pieces. The 
improvements in explosives, in the quality of the 
metal, and in the machinery available, have ren- 
dered possible the production of such immense 
weapons, that the limit of size would appear to 
be rather in the - cost of manufacture and the 
enormous expenditure risked upon the aim, than 
in the inability of modern mechanicians to pro- 
duce still larger and more powerful weapons (see 
Cannon ). 

The development of the hand firearm, on the 
contrary, called for the ingenuity of the handi- 
craftsman, and at first this ingenuity was exercised 
in the combination of a firearm concealed with 
some other weapon, so that its firing unexpectedly 



Fig. 4. — Pistol Battle-axe. 


should produce a consternation ; and for the same 
reason repeating and double-barrelled weapons were 
produced. Firearms were incorporated with daggers, 
swords, pikes, clubs, maces, axes, and shields ; 
and it was the use of these devices by cunning 
warriors that disgusted the knights and led to their 
loss of prestige, and hastened the decay of feudal- 
ism. The hand firearms owed their success quite 
as much to the consternation caused by their un- 
expected discharge as to the execution done by 
their projectiles : hence Montaigne wrote in 15S5, 
when the muskets in use were much superior to 
the earlier culverins, that their effect, apart from 
the shock caused by the report, was so insignificant 
that lie hoped the use of them would be discon- 
tinued. It was as a surprise weapon that Nea- 
politan brigands and French postillions were armed 
with whips, the handles of which were cunningly 
devised and well-hidden pistols. 

The culverin or hand cannon was a small tube of 
J or J inch internal diameter, fixed to a straight 
piece of wood or welded to an iron handle. At the 
close of the 15th century they were extensively used. 
In 1471 culveriners were in the army of Edward IV. 
after his landing at Ravenspur, Yorkshire ; and 
hand firearms were used at the siege of Berwick 
in 1521. The smallest hand-culverins — about 4 feet 
in length and weighing 15 lb. — were used on horse- 
back ; heavier weapons up to GO lb. weight were used 
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by the foot-soldiers. The culveriner was attended 
by a ‘ varlet ’ to aid in firing the piece, which was 
always supported upon a forked rest. The arquebus 


Fig. 5. — Early Hand-culverin. 

was a smaller and improved culverin, requiring but 
one man. Grose writes of the equipment or the 
culveriner : ‘ He had, in addition to the unwieldy 
weapon itself, his coarse powder, for loading, in a 
flask ; liis fine powder, for priming, in a touch-box ; 
liis bullets in a leathern bag, with strings to draw 
to get at them ; whilst in his hand were his musket- 
rest and his burning match.’ 

The touch-hole of the culverin was in late 
patterns placed in the side, instead of on the top 
as with cannon, a flash-pan was added, and early 
in the 10th century the serpen tin or lever to hold 
file burning match was invented, and the match- 
lock quickly followed. In the best matchlocks the 
flash-pan was covered with a hinged lid, and the ser- 
pentin was foicibly thrown upon the touch powder 
in the flash-pan by a spring ; but in the ordinary 
types the burning slow match was made to descend 
by pulling the lower end of the serpentin towards 
the stock. From the matchlock arquebus came the 
hngbut, hackbutt, hackenbuse, and the musket, 
which was originally a heavier weapon, and carried 
a double bullet. These early firearms were loaded 
with difficulty ; at Kissingen* in 1G3G, and at Witten- 
mergen in 1G38, the musketeers fired seven shots in 
eight hours, which is accounted for by the fact that 
musketeers were harassed by the opposing cavalry 


The Jirelock or flintlock, more common than the 
expensive wheel-lock, was produced in Spain about 
1625, as a cheap substitute for the wheel-lock. In 
the flintlock the hammer or cover-plate to the 
flasli-pan is knocked backwards by the blow of the 
flint screwed in the jaws of the cock, and, uncoverin'' 
the priming in the flash-pan, exposes the touch 
powder to the sparks produced by the flint grating 
against the steel face of the hammer. The eaily 
flintlock was clumsy, simple, and inefficient; it 
is said to have been produced by marauders, to 
whom the burning match of the aiquebus was 
dangerous as betraying their presence ; and, roughly 
made, it did not answer as a military weapon so 



Fig. G. — Early Mrttclilock-gun. 

and archers, and that the loading had to be effected 
whilst the forked-rest was attached to the wrist by 
a short thong, and the soldier ‘ in skirmish doth 
charge his musquet afresh, aud train his forke or 
stafle after him.’ The matches of slow burning 
fuse, even when carried in the hat, or in a per- 
forated metal case at the girdle, gave much trouble, 
especially in wet and foggy weather, and at the 
battle of Dunbar (1G50) the English musketeers 
were unable to retain their fire on account of the 
weather. The ichcrl-lock originated from a gun in 
which pieces of pyrites were placed near the flash- 
pan, and the igniting spark was produced by the 
friction of a file nibbed against them. In the wheel- 
lock the flint is held in the flasli-pan by a spring 
pre-ring against the opposite extremity of the lever 
to the one in which the flint is fixed ; in the flash- 
pan is a grooved wheel with serrated edges, which is 
rapidly rotated by a chain and flat or V spring, or 
as is the dnun of a watch. The wheel was wound 
up as in a watch, with a movable key, and was 
released upon the trigger being pulled; its rapid 
rotation against the flint firmly pressing upon it 
pioduced a stream of sparks instantly, and made 
ignition more certain. The wheel-lock was pro- 
duced in Germany early in the latter half of the 
16th century, aud with its introduction the use of 
firearms f or sporting purposes became more general. 


Kg. 7. 

French Flintlock Breech-loader, 18th century. 

well as the matchlock. Improvements, in the 
latter half of tlie 17th century caused its more 
general adoption. It was common in the Nether- 
lands. and was introduced into the English army in 
the leign of 'William III., and remained in.iso 
until 1840; the last firelocks supplied to the British 
government were for use ahioad, and were, made 
m 1842. The flreloclc or flintlock musket is still 
an article of commeice, as it can he used whet ever 
there is a supply of powder and lead. The flint- 
lock in its highest degree of perfection was manu- 
factured in London as a double sporting weapon at 
the beginning of the 19th century. 

Pistols weie developed from the small liana 
cannon termed ‘ poitrinal,’ and were made in 3340 
by Camillio Vettelli at Pistoia. They were u'-cd 
as concealed weapons, the German Hitters being the 
first to adopt them for military purposes. At the 
battle of Ilcnty in 1554 the Ritters defeated mo 
French through a manoeuvre termed ‘caracole, m 
which the pistols played the most important line. 
The pistols, from having short barrels and heavy, 
clumsy butts, improved into successful cavalry 
arms when furnished with wheel-locks, and they 
were generally adopted as an auxiliary weapon. 
Double and four-barrelled pistols were common in 
the IStli century, and the revolving pistol, termed 
the ‘ pepper-box,’ preceded the introduction of the 
modem revolver by Colonel Colt (see KEYOI.yi:n). 

As a triumph ot handicraft and exact woikman- 
shin the duelling pistol is without a rnnb 
and the twenty-pace pistols firing a large lnmrt 
with a small charge of powder, ns made in 1 nn- 
at the present time, are not to he equalled 1 ns 
weapons of precision by any firearm extant, the 
revolver lias superseded the pistol entirely tor 
military and police purposes in civilised countries 
but the revolver will in its turn have to uiako unj 
for a magazine or repeating pibtol. 

Many of the early ennnon hand-forged fr°Uj 
rings and bars were breech-loading, the syrten 
employed being that of the movable breecli-blochi 
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secured in position during the discharge by hammer- 
driven -wedges ; or a through pin uniting the block 
with the breech frame of the cannon. Such 
weapons date from the 14th century, and similar 
weapons formed part of the equipment of the Mary 
Bose, which foundered about 1545. Small-arms 
intended for the use of illustrious persons were 
occasionally made breech-loading. In the Tower 
collection is a musket which closely resembles the 
modern Snider in its breech mechanism, and this 
remarkable specimen of an efficient breech-loader 
is said to have belonged to Henry VIII., whilst 
several other varieties of arms having a movable 
breech-block were made prior to his reign. Small- 
arms and cannon with detachable breech-plugs — 
in which the charge was placed and fired — were 
made in the 16th century, and before its close 
breech-loaders with hinged barrels had been intro- 
duced. The hinge was usually at the joint, as 
in the weapon illustrated (fig. 7), and not a 
couple of inches forward of it, as in the Lefaucheux 
and other modem developments of the sporting 
gun. The 17th and 18th centuries were particu- 
larly prolific in the production of breech-ioading 
mechanisms, but, owing to the absence of a car- 
tridge containing its own ignition, none were suc- 
cessful until revived after the introduction of the 
percussion cap. 

Amongst the early manufacturers of arms who 
aided the development by their handicraft or in- 
vention the Italian and Spanish smiths deserve 
mention ; the accurately forged barrels of Nicolas 
Bis, and the fine workmanship on the pistols of the 
Comminazzo family, cannot be surpassed. Kollner 
of Vienna, and Hotter of Nuremberg, produced 
rifling ; and Lazarino, Dax, and Nereiter improved 
the appearance and handiness, and added to the 
utility of firearms by minor inventions. The wheel- 
locks were neither manufactured nor used exten- 
sively out of Germany and Italy, but the Saxon 
collection in the Dresden Museum indicates the 
importance with which the invention was once 
regarded. The most curious arms were manufac- 
tured in Paris, Amsterdam, Hanover, Liege, and 
Lisbon, and later at the Moscow arsenal. 

That necessity is the mother of invention has 
never been more truthfully demonstrated than by 
the development of firearms. The wars in Flanders 
and Germany during the middle ages quickened 
the genius of their inventors and improved the 
skill of their armourers; just as the tension in mid- 
Europe since the wav of 1870-71 has given to France 
and Germany the finest repeating rifles and best 
artillery; whilst the leisure and taste of the 
Englishman has called for the finest sporting 
weapons. The invention of rifling in Germany in 
the loth century led. to the development of weapons 
of precision, the highest degree of accuracy being 
attained by a heavy muzzle-loading small-bore 
rifle with a high trajectory. The requirements of 
the military firearm — lightness, ease and quickness 
of manipulation, extreme range and great velocity, 
have led to the sacrifice of precision for the advan- 
tages possessed by light breech-loading arms (see 
Breech-loading, and Rifles). 

Of the inventions which have been applicable to 
all firearms the most important has to do with the 
ignition of the charge of explosive. Fulminating 
or detonating powders were made by the French 
chemists of the 18th century; and about 1800 an 
Englishman, benefiting by their experiments, pro- 
duced a highly sensitive explosive, composed of 
fulminate of mercury and saltpetre, which possessed 
all the requisite qualities of a priming powder 
for the flintlock firearms. In 1S07 Alexander J. 
Forsyth, aScottisli clergyman, patented the applica- 
tion of the detonating principle for exploding gun- 
powder in firearms. Many inventors claimed the 


copper percussion-cap which followed and was 
first made in England in 1818, its introduction 
leading to the abandonment of the firelock. The 
expansive bullet, invented by Greener 'and im- 
proved by Minie, increased the range and- accuracy 
of rifles, and made an accurate breech-loading rifle 
possible. The cartridge-ease containing its own 
means of ignition, or the percussion-cap, is a French 
invention improved by Lefaucheux, Lancaster, 
Needham, Pottet, and others, and to it is due the 
success of modern breech-loading small-arms, this 
cartridge-case of solid drawn brass being used for 
all quick-firing machine guns and some of the 
smaller cannon. The expansion of the case at the 
moment of discharge causes it to act as an obturator 
and block all escape of gas into the breech-loading 
mechanism, whilst its contraction after firing 
admits of its being withdrawn with ease. 

Sporting firearms consist of the shot-gun and the 
rifle for large game shooting. The use of hail-shot 
became general in Germany in the 16th century, and 
with the introduction of the wheel-lock the use of 
the arquebus for sporting purposes became more 
common. The earliest double-barrelled guns were 
made for military purposes, but sporting guns with 
two barrels side by side were made in Italy in the 
17th century, and the art of shooting on the v'ing 
was first practised about 1580. The introduc- 
tion of better forged barrels in the latter half 
of the 18th century made a light double-barrelled 
fowling-piece a possibility, and since then shot- 
gun barrels made of iron and steel fragments 
(1798) and twisted scelps (1806) have increased in 
strength and lightness. Old horseshoe nails and 
scraps of iron and steel were made into shot-gun 
barrels ; but after 1850 new metal was employed 
and is now preferred. As the fowling-piece with 
hand-welded barrels made of twisted rods became 
more general, the supremacy of continental gun- 
makers over the English was lessened, and early 
in the present century the improvements made 
by Manton, Nock, Cook, Egg, and others placed 
English guns ahead of all competitors. The 
French invention of composite cartridge-case and 
breech-loading was turned to practical account by 
the English, who have unceasingly improved upon 
the original idea. In addition to the breech- 
loading mechanism, the shot-gun has been im- 
proved in range by the use of choke-boring — i.e. the 
constriction of the barrel at the muzzle ; in safety, 
by the rebounding lock, which again has been 
superseded by various hammerless locks, or arrange- 
ment of the firing mechanism within the head of 
the gun ; and in self-ejecting mechanism. See 
Breecii-loading ; also Gun (Sporting). 

The sporting rifle is a type of firearm evolved 
from the wheel-lock hunting weapons of Germany. 
Its production is proof of the adaptability of fire- 
arms to special needs; the desiderata of a weapon 
for large game hunting include the quick firing of 
a second shot, and a paralysing efiect from the 
penetration of the bullet. The repeating rifle can- 
not be twice fired as quickly as the double rifle, and 
length of range with a light ammunition and con- 
tinuous quick firing are points sought in a military 
weapon. Precision is dependent upon the weight 
of the projectile being sufficient to maintain the 
direction imparted to it during its passage through 
the barrel. The bullet is helped to do this by 
the rifling giving the projectile a rotary motion, 
which equalises irregularities in the bullet, ami 
lessens its tendency to deflect. The greater 
the velocity, the less quickly must the rifling 
turn ; but with improved solid bullets, covered 
with nickel or steel, it is possible to get the 
bullet to grip the rifling at a velocity of 2000 
feet per second, and a complete turn is made in 
ten inches, in which case the bullet has a double 



640 


FIREARMS 


FIRECLAY 


rotary motion and takes a corkscrew flight. The 
modem sporting or express rifle, as it is termed, 
fires a hollow expansive bullet at a high velocity 
for a few hundred yards, accuracy and range being 
sacrificed to force at impact. The average muzzle 
velocity of the military rifle is 1500 feet per second, 
of the express 2000 feet per second ; and although 
with new ammunition and improved explosives the 
latest military rifle attains this initial velocity, the 
force of the ‘bullet on impact does not approach 
that of the sporting rifle projectile. The smallest 
sporting rifle fires a bullet of about 120 grains, and 
the largest a bullet of 1600 grains (see Rifles). 
Firearms are also used for a variety of secondary 
purposes : for the firing of signal shells at sea ( in 
lieu of rockets ), shooting oil-filled vessels from ships 
to prevent the breaking of the waves in stormy 
weather, for firing harpoons with a line attached, 
as used in whale and narwhal fishing, &c. 

In the manufacture of early firearms the smith 
was the first and last workman. The Italians were 
amongst the first to ornament firearms, and finish 
them by chiselling, chasing, and engraving, as the 
Spaniards were amongst the first to supplement 
the work of the smith by filing and smoothing the 
exterior of the weapons, and polishing the interior 
of the barrels. For the host three centuries the 
most skilled handicraftsmen of Europe have been 
employed in the making or beautifying of firearms, 
ana at the present day the manufacture of sporting 
guns remains essentially a handicraft, the mechani- 
cal processes having but lightened the labour of the 
workman, not superseded him. Some 20,000 work- 
men are now employed in Europe in the manu- 
facture of sporting guns, the chief centres being 
Birmingham, Li6ge, and Prague, whilst the machine 
factories of Europe, together with the government 
arsenals engaged in making small-arms, employ a 
much larger number. In addition to the places 
mentioned, at Suhl, St Etienne, Steyr, and Tula, 
and at Springfield, Hartford, and elsewhere in the 
United States, large numbers of firearms are made 
yearly. The idea of making army muskets with 
interchangeable parts originated, with the French 
about a century ago, but the only successful result 
was the ‘drop forging’ or stamping out of the 
various limbs, and about 1797 Whitney made 
some 10,000 muskets in America from stampings, 
and used improved machinery in finishing the 
parts. 

The perfecting of the machinery for the manu- 
facture of interchangeable arms is the work of 
Ilall, of Harper’s Ferry, U.S., whose system was 
adopted in government workshops in 1818 ; and of 
Blanchard, whose improved lathes produced inter- 
changeable stocks. The system of making firearms 
by machinery was introduced into England in 
1856, since which date many futile attempts have 
been made in various countries to produce fine 
sporting arms wholly by machinery. 

The improvements immediately sought in fire- 
arms are such as will tend to simplify or strengthen 
the breech-loading mechanism (see Breech-load- 
ing), and to strengthen and at the same time 
lighten the barrel ; the discovery of a materia! 
stronger than steel ; and such inventions as will 
increase the range or precision of the weapon or 
lessen its recoil. For the capabilities of various 
weapons, see Cannon, Rifles, Revolvers, &c. 

The best military small-arms — rifles — are avail- 
able to a range of 2000 yards, and the best express 
to .000 yards. A match-rifle will fire with a mean 
deviation of 1 '75 feet or less at 1000 yards range, and 
a shot-gun will put upwards of two-thirds of its 
charge of shot into a circle thirty inches in 
diameter at 40 yards range, and the last shot of the 
charge will not be more than ten feet behind the 
first one that reaches the target at that distance. 


The killing range of the average shot-gun is about 
45 yards, of wild-fowling guns with swan shot 140 
yards. After the pulling of the trigger, until the 
charge of shot reaches the muzzle, '007 of a second 
elapses, and '13 before the shot, having passed the 
muzzle, strikes the target 120 feet distant. 

For the early history of firearms, see Grose’s Military 
Antiquities; "Wilkinson, Engincsof ll r ar(1841); Greener, 
The Gun and its Development ( 1 SSI ). For modem 
arms, J. H. "Walsh (‘ Stonehenge ’), Modern Sportsman's 
Gun and Rifle (1SS2-84), and Weapons of ll'nr (1SS5); 
Greener, The Gun (1889 edition), and Shot-guns (1SSS). 
For firearms manufacture, Brandeis, Modcmc Gacchr- 
Fahrikation ; and Greener, The Gun. 

Proving of Firearms, in Law. All weapons 
manufactured or offered for sale in England must 
be proved either at one of the government proof- 
houses in England or at the Banc d’Epreuvc at Liege. 
A royal charter granted in 1637 to the London 
gunmakers gave them powers to search for and 
prove and mark all manner of hand-guns, great and 
small daggs, and pistols. The several statutes of 
1813, 1819, and 1855 rendering the proving of fire- 
arms compulsory have been superseded by the 
Gun-barrel Proof Act, 1868 (31 and 32 Viet.), 
regulating the duties and powers of the proof- 
houses in London and Birmingham (the only two 
in England). By this statute the forging or 
counterfeiting of the proof-marks or stamps is 
treated as a misdemeanour punishable by imprison- 
ment for not more than two years ; and a fine of 
£20 is imposed on any person selling or exposing 
for sale barrels not duly proved, or exporting or 
importing barrels with forged proof-marks. These 
penalties are to be levied on conviction before two 
justices or a metropolitan or stipendiary magistrate. 
The statute does not extend to Scotland or to 
Ireland, and arms manufactured for Her Majesty 
are exempted from its operation. 

The introduction of new and more powerful 
explosives and guns of improved types has necessi- 
tated changes in the proof-house tests. The most 
important provides that weapons shall be tested 
with such explosives and proiectiles as those with 
which they will be charged in actual use. Until 
April 18S8, both shot-guns and rifles were tested 
with fixed charges of common gunpowder and 
leaden bullets. 

Fireball is the popular name of projectiles, 
other than rockets, which are used for incendiary or 
illuminating purposes. They are more properly 
called carcasses, or qrouncl and parachute light-balls. 
The carcass is a thick shell filled with fiercely burn- 
ing composition, and having large holes, or vents, 
out of which this streams. The ground light-ball is 
filled with brightly burning composition, and bums 
on the ground. The parachute shell is fired from 
a mortar, and fuzed so as to open in the air ami 
support, by means of a parachute packed inside 
it, a pan of brightly burning composition. ■ ll " ! 
electric light has superseded these last two, aim 
the rocket the first. — For another kind of firenaii, 
see Lightning. 

Fi rcbote, the right of a tenant, according to 
English law, to cut wood on the estate for the pui- 
pose of fuel. See Estover. 

Fireclay is the variety of clay which U med 
for the manufacture of firebricks, gas-retort'-, 
crucibles, glass pots, chimney -pipes nnl1 °J. ’ 
articles, most of which require to resist the actio 
of high and long-continued heat. Ordinary nr - 
clay is chiefly found in beds not usually nine 
exceeding two feet in thickness, m the ct. • 
measures, interstratilied with seams of coal a 
other rocks. In the British Islands it i“ ' 
largely worked about Glasgow, Ncweastle-on- J ' > > 
and Stourbridge in "Worcestershire, at which 
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place it is said to have been discovered about 1555 
by some wandering glassmakers from Lorraine. 
But it occurs, more or less, in most places where 
true coal is found. It is mined in Germany, Bel- 
gium, France, the United States, and other countries. 
Stourbridge fireclay, owing to its excellent quality, 
is largely exported to foreign countries, as well as 
bricks and other objects made of it. Refractory 
clays are found, though more rarely, in other forma- 
tions besides the coal-measures. For example, some 
of Tertiary age found in Dorsetshire and Devon- 
shire are made into firebricks. The following 
table shows the principal constituents of fireclay •• 


Silica 

No. 1. 

.. C5-10 

No. 2. 

5M0 

No. 3. 

59-49 

No. 4. 
53*52 

No. 5. 

54*20 

Alumina 

22-22 

31*35 

2S‘95 

33-GS 

33 *S0 

Potasli 

.. -is 



trace 

trace 

Lime 
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No. 1, Stourbridge; No. 2, Newcastle-on-Tyne ; 
No. 3, Gartsherrie, Scotland ; No. 4, Poole, Dorset- 
shire ; No. 5, Morgantown, West Virginia, United 
States. See Clay. 

Fireclays from the same locality often differ con- 
siderably in their composition and quality. Some 
of the Newcastle clays, for example, contain from 
.70 to 80 per cent, of silica with from 9 to 18 per 
cent, of alumina. A high percentage of silica and 
alumina together (their relative proportions being 
comparatively immaterial ) and small quantities of 
alkaline substances and oxide of iron constitute a 
refractory fireclay. If not small in amount, alka- 
line bodies in the clay tend to make it easily 
fusible, so that bricks formed of it are apt to soften 
and yield in a furnace. Fireclays are generally 
yellow in colour after being fired in the kiln. No 
very sharp line of distinction can be drawn between 
hard infusible clays and softer marly clays used for 
terra-cotta, garden vases, and some kinds of house 
bricks. In districts where fireclay is abundant 
composition bricks for ordinary building purposes 
are partly made of it. For furnace-building 
materials which resist the action of a very intense 
heat, such as dinas and bauxite bricks, see Brick- 
making. Powdered flint, as well as chrome iron 
ore, is likewise used for furnace bricks. 

Firedamp is the miners’ term applied to light 
carburetted hydrogen or coal-gas when it issues 
from crevices in coal-mines (see Gas). These 
crevices are named ‘blowers’ by the miners, and 
are evidently the outlets of gas that exists in a 
compressed state in pores and cavities in the coal. 
The issue of the gas is in some cases audible, and 
on applying a light it burns as a jet of flame. 
When mixed with air in proportions between 
i to of its volume the mixture is explosive, 
producing disasters that are too well known. The 
researches of Mr Galloway and others have shown 
that the gas is only one of the factors producing 
the worst catastrophes. A comparatively small 
explosion of gas stirs up any coal-dust that may 
be lying on ledges, or on the floor of roads ana 
workings, each particle of dust is fired, and the 
combined result is like the firing of grains of gun- 
powder. 

Firc-cnginc, Fire-escape. See Fire. 

Firefly, a name applied to many ‘ phosphor- 
escent’ insects, which are all included within the 
order Coleontera, or beetles. Some of them 
(among the Jilaters) give forth a steady light, and 
these may be distinguished as fireflies proper from 
the Glow-worms (q.v.) and ‘lightning-bugs’ (among 
the Lampyrids), which flash light intermittently. 
In the phosph orescent Elateridie, furthermore, the 
production of light has its seat more anteriorly 
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than in the Lampyridm, where it is abdominal. 
As the Lampyrids will be discussed under Glow- 
worm, only the Elaterid fireflies need be noticed 
here. 

The most brilliant fireflies are species of Pyro- 
phorns, most at home in tropical America. One 
form — Pyrophorus noctihicus — common in the West 
Indies and Brazil, attains a length of about an inch 
and a half, and has a dark rusty-brown colour. 
On the upper surface of 
the first ring of the thorax 
are two yellowish oval 
spots, which are brilli- 
antly luminous during the 
nocturnal activity of the 
beetle, while on the first 
ring of the abdomen a 
still brighter organ is 
situated. Even the eggs 
are luminous, and excised 
portions placed in a damp MB 
chamber remain func- HP 
tional for two or three 
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are special modifications Com An Fire fl y (/>■„- 
of the epidermic (hypo- phorus „octiluciis) in 
dermis) cells, which, are burrow of mole-cricket, 
disposed in two layers, showing the two oval 
of which the outer alone phosphorescent organs on 
is luminous, while the the thorax, 
inner contains masses of 

waste products, and is riddled by air-tubes. The 
luminosity depends on a process of oxidation ; 
the oxygen is supplied by the trachea:, and 
the brilliancy varies with the respiratory activity, 
being (according to Heinemann) only indirectly 
affected by the nervous system. What the sub- 
stance oxidised really is remains undiscovered. 
On the sleeping or entirely passive insect, a soft 
light may be observed ; the real blaze is only 
exhibited during active respiration, and may be 
exaggerated experimentally by blowing in an 
extra supply of oxygen. Dubois’s experiments 
seem to show that the fireflies utilise their phos- 
phorescence to guide their steps. 

The light of these living lamps, or citcujos, as 
the Mexicans call them, has frequently saved a 
traveller’s life ; the Indians ‘ travel in the night 
with fireflies fastened to their hands and feet, and 
spin, weave, paint, and dance by their light,’ and 
they are often used for decorative purposes. A 
few of them in a glass vessel give light enough to 
read by, and when not wanted for any such pur- 
pose they may be set to catch mosquitoes in the 
house. In Vera Cruz, according to C. F. Holder, 
the Pyropliori are so commonly used as toilet orna- 
ments that they form an important article of 
trade. The natives lure them by means of lights 
waved on the end of sticks, and catch them in nets. 

‘ They are then placed in a box covered with a wire 
netting, bathed twice a day in tepid water, and at 
night fed with sugar-cane.’ 

See Glow-worm, Piiosi’HORF.scexce ; C. F. Holder, 
Living Lights (Lond. 18S7); R. Dubois, Lcs LlatCridcs 
lumineux ( Heulan, 18SG ) ; F. F. Moore, Fireflies and 
Mosquitoes (Lond. 1888) ; and numerous papers quoted 
by Holder. For a detailed account of tlic anatomy and 
physiology of Pyropliori, see C. Heinemann, Archiv. f. 
mikr. Anat. XXVII. (188G), pp. 20G-3S2. 
Fire-insurance. See Insurance. 

Firelock. See Firearms. 

Firenzuola, Agnolo, Italian writer, was horn 
at Florence, 28th September 1493. Having studied 
law at Siena and Perugia, he began to practise as 
an advocate in Rome. But in a few years he en- 
rolled himself in the monastic order of Yallombrosa- 


Dmmon Firefly {Pyro- 
phorus noctilucus) in 
burrow of mole-cricket, 
showing the two oval 
phosphorescent organs on 
the thorax. 
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On the death of Clement VII. he left Rome, and 
finally became abbot of Prato, where, or at Rome, 
be died before 1548. His chief works are a spirited 
paraphrase of the Golden Ass of Apuleius, a work 
in close imitation of the Decameron, a eulogistic 
discussion concerning the charms of the fair sex, 
a couple of comedies, and some poems. Firen- 
zuola’s works are distinguished for the classic 
elegance of their style, as well as notorious for 
their licentiousness. The best collected edition is 
one published at Florence (2 vols. 1848). 

Fire-raising, in the law of Scotland, is the 
equivalent term for Arson (q.v.) in England. 

Firc-sliip. a vessel, usually an old one, filled 
with combustibles, sent in among a hostile squad- 
ron, and there fired, in the hope of destroying 
some of the ships, or at least of producing great 
confusion. Livy mentions the use of such by the 
Rhodians, 1 00 B.C. Earliest in modern times, so far 
as known, they were employed by the Dutch in the 
Scheldt during the war of independence in the 
Netherlands, and shortly after by the English, in 
1588, against the Spanish Armada. Lord Dundonald 
(q.v.) employed them against the French in 180b ; 
and the Chinese tried them against the British 
fleet before Canton in 1857, but unsuccessfully. 
The sendee of navigating one of these ships into 
the midst of an enemy, there firing it, and then 
attempting to escape, is always fraught with great 
risk or failure and disaster. 

Fireworks. See Pyrotechny. 

Firislita. See Feiustitaii. 

Firkin (dim. from four), an old measure of 
capacity containing 9 gallons (old ale and beer 
measure). But previous to the year 1803 it had 
two values, being estimated at 8 gallons in old ale 
measure, and at 9 in old beer measure. The 
firkin is equivalent to 91 imperial gallons. The 
name is also applied to a small wooden cask, as for 
butter. This contains 56 lb. 

Firlot (from four), an old Scottish dry measure, 
of which there were four in a Boll (q.v.). Though 
differing in value for different substances and 

E laces, its relation to the boll remained invariable, 
ee Peck. 

Firm. See Partnership. 

Firmament, a word formerly used to signify 
the vault of heaven. The term found its way into 
English from the Vulgate, which renders the Sep- 
tungint stercoma, and the Hebrew rakia, by the 
Latin fmnamentum (Gen. i. G). Rakia (from the 
verb raha, ‘to beat or strike out’) signifies whatever 
is expanded or stretched out, and was specially 
employed by the Hebrews to denote the hemisphere 
above the earth, compared (Exod. xxiv. 10) to a 
splendid and pellucid sapphire. Elsewhere ( Ezek. i. 
22-26) it is spoken of figuratively as that on which 
the throne of the Most High is placed. Hence it 
follows that the notions of solidity and expansion 
were both contained in the Hebrew conception of 
the firmament. The blue ethereal sky was regarded 
as a solid crystal sphere, to which the stars were 
fixed (compare the codo affixa sidcra of Pliny, 
ii. 39 and xviii. 57), and which was constantly 
revolving, carrying them with it. This sphere or 
firmament divided ‘ the waters which were under 
the firmament from the waters which were above 
the firmament;' and the theory of the phenomena 
of rain, iSrc. was that there were ‘ windows in 
heaven’— i.c. in the firmament, through which, 
when opened, the waters that were above the fir- 
mament descended. ‘ The same day were all the 
fountains of the great deep broken up, and the 
windows of heaven were opened’ (Gen. vii. 11). 
The view entertained by the Greeks and other 
early nations was essentially the same. In the 


progress of astronomical observations it was fonnd 
that many of the heavenly bodies had independent 
motions, inconsistent with the notion of their being 
fixed to one sphere or firmament. Then the 
number of crystalline spheres was indefinitely 
increased, each body that was clearly independent 
of the rest haying one assigned to it, till a complex 
system was introduced, 'capable of being fully 
understood only by the philosophers who formed 
it (see Ptolemaic System). It was long before 
men conceived the idea of the possibility of a 
body being maintained in motion m space without 
a fixed support., and, considering the number of 
phenomena of which the hypothesis of a crystal- 
line firmament offered an apparent explanation, we 
must regard it as having been in its day a curious 
and ingenious speculation. 

Firilifili, a word of Persian origin, signifying 
an order, and used by the Turks to denote any 
official decree emanating from the Ottoman Porte. 
The right of signing any firman relating to affairs 
connected with his special department is exercised 
by every minister and member of the divan, lint 
the office of pleeiog at the head of the (lvw.au the 
tuglvra — a cipher, or monogram, containing the 
names of the sultan and of Ins father in interlaced 
letters, and which alone gives effect to the decree 
— is committed to the hands of a special minister, 
who is called nishunji-bashi (see S. Lane-Poole, 
Turkey, in the ‘Story of the Nations’ series). 
The name applied to such decrees as have been 
signed by the sultan himself is hatti-shertf (pro- 
perly Khatt-i slicrlf). The name firman may also 
signify a more formal kind of Turkish passport, 
which can only be granted by the sultan or by a 
pasha. — A written permission to trade is called in 
India a firman. 

Firilliliy, a town in the French department of 
Loire, 9 miles SW. of St Etienne by rail. Near it 
are rich coal-mines ; and nails and other iron goods, 
ribbons, and buttons are manufactured in large 
quantities. Pop. (1S72) 8873; (1886) 12,415. 

Firoln, a genus of free-swimming marine gas- 
teropods, in the division known as Hotcropoda 
(q.v.). 

Firoznbad, a town of India, North-west 
Provinces, 24 miles E. of Agra, with numerous 
ruined buildings. Pop. 16,023, two-thinls Hindus, 
who cany on a little trade. 

Firozpiir, or Ferozerore, a town in the 
Punjab, 34 miles from the left or south-east ban c 
of the Sutlej. Founded, it is said, by Firoz Shall 
(1351-87), and at one time a large and important/ 
town, it had sunk into poverty' and insignificance 
before it actually came, in 1835, into the possession 
of the English. Since then the place has regained 
much of its former consequence, and it possesses 
the largest arsenal in the Punjab. It contains a 
church Irnilt in memorv of those who fell in the 
Sikh wars (1845-46). Pop. (1881, including can- 
tonment 2 miles south, 18,700), 39,570. — Hrozpur 
district has an area of 2752 sq. m., and a pop. 
(1881) of 650,519 (549,253 in 1SG8). Much has been 
done, since British occupation, to increase the value 
of this once dreary and desert plain, by tree plan 1 ' 
ing and otherwise, and now 70 per cent, of too 
district is under cultivation. 

Firozsliali, a battlefield in the district ofFiroz- 
pur, 12 miles from the left bank of the Sutlej, 
the scene of the attack of the British forces, 
bv Sir Hugh Gough and Sir Henry Hnnbnge, 
the Sikh camp, December 21, 1845. The entrench- 
ments were carried and the natives routed ni 
two days’ fighting. 

First-Born (Ilcb. Ichor, Gr. prototole it, Lot- 
primogenitus), in scriptural use, signifies the nr-. 
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male offspring, whether of man or of other animals, 
cine to the Creator by the Mosaic law as a recog- 
nition of his supreme dominion. The first-horn 
male, whether of men or of animals, was devoted 
from the time of birth to God, and the first-horn 
male child had to he redeemed one month after 
birth by an offering not exceeding in value five 
shekels of silver (Exod. xiii. 13), provided the child 
lived longer than that period. The first-born male 
of animals also, whether clean or unclean, was 
equally regarded as devoted to God ; that of clean 
animals, if free from blemish, was to he delivered 
to the priests within twelve months after birth, to 
be sacrificed to the Lord ; nor was it permitted to 
any but the priests to partake of the flesh of such 
victims. If the animal were blemished, it eras not 
to be sacrificed, but to be eaten at home. The 
first-born of unclean animals, again, was either to 
be put to death or to be redeemed with the addi- 
tion of one-fifth of its value ; if not redeemed, to be 
sold, and the price given to the priests. By the 
Mosaic law primogeniture had certain privileges 
attached to it, the chief of which were the headship 
of the family and a double portion of the inherit- 
ance. Among other nations considerable variety 
existed as to the succession of children to the 
inheritance of their parent, for the discussion of 
which see the articles Family, Succession, and 
Primogeniture. 

First-fruits (Heb. reshith; Gr. prutogenne- 
mata, and aparchai ; Lat. primitive ), that portion 
of the fruits of the earth and other natural produce 
which, by the usage of the Jews and other ancient 
nations, was offered to God as an acknowledgment 
of his supreme dominion, and as a thanksgiving for 
his bounty. Among 'the Jews the institution of 
first-fruits comprised both public and private offer- 
ings. Of the former the three principal were made 
at the opening of the corn-harvest, at the Feast of 
Pentecost, and at the Feast of Tabernacles. The 
private offerings made by individual Jews were 
a cake of ' the first dough of the year and the 
‘first of all the fruits.’ All these offerings were 
divided into two classes : Bicurim, comprising the 
various kinds of raw produce, of which, although 
the law seems to contemplate all fruits, seven sorts 
only were considered by the Jewish doctors to fall 
under the obligation of first-fruit offering — viz. 
wheat, barley, grapes, figs, pomegranates, olives, 
and dates ; and Tcrumoth, or the produce of the 
year in the various forms in which it is prepared 
for human use, as wine, wool, bread, oil, date- 
honey, dried onions, and cucumbers. 

Offerings analogous to the Jewish first-fruits 
became usual very early in the Christian church, 
as is clear from a passage in Iremcus, but appear 
to have been merged in the legal provision estab- 
lished by the emperors. The medieval ecclesiastical 
impost known under the name of primitive or first- 
fruits, and sometimes of annates or ajinalia, was 
entirely different. See Annates. 

Firth, or Frith, an estuary, from the same 
root as ferry ; Dan. ford ; akin to Lat. port us, 
and Gr. porthmos. For the Norwegian fiords, see 
Norway. 

Firth, Mark, bom in 1819 at Sheffield, in 1819 
with his father and brother established there the 
great Norfolk steel-works, whose specialty soon 
became the manufacture of steel ordnance. He 
was a munificent benefactor to his native town, his 
gifts including almshouses (1SG9), a public park 
(1S75), and the Firth College (1S79) in connection 
with university extension (see Sheffield). He 
died 2Sth November 1SS0. 

Fisc (Lat. fisc us, ‘a wicker-basket’), an old 
term for a prince’s treasury. The word ‘ fiscal ’ is 
a derivative ; as also Procurator-fiscal (q.v.). 


Fiscliart, Johann, one of the most original 
German satirists, known also under the name of 
Huldrich Elloposkleros, was bom either at Mainz 
or Strasbuvg, about the middle of the 16th century. 
He was brought up at Worms, studied law at 
Straslourg, became in 1581 advocate to the Imperial 
Chamber at Spires, and in 15S5 bailiff of Forbach 
near Saarbriicken, where he died in the autumn 
of 15S9. Of the very numerous writings which 
appeared from 1570 to 1590, partly under his own 
and partly under fictitious names, about fifty have 
been proved to be on the whole genuine, though 
disfigured by interpolations. In respect to others, 
however, the authorship is doubtful. His most 
celebrated works are based on foreign models, 
particularly Rabelais, but manifest no servile 
imitation : a free creative genius everywhere works 
plastically on the materials. To this class belong 
his Allcr Practich Grossmultcr (1572) ; Affcnthcur- 
liche Gcsehichtschrift vom Leben dcr Hcldcn Grand- 
gusier, Gargantoa and Pantagruel (1575); Poda- 
grammisch Trostbiichlcin (1577 ) ; and Bicncnkorb des 
Heyligcn Romischcn Tmenschivarms (1579). These 
writings are wholly satirical. With the most inex- 
haustible humour he lashes, now the corruption!; 
of the clergy, now the astrological fancies, the dull 
pedantry, or other follies, public and private, of 
the time. Next to these stands the outrageously 
comic work of Fischart’s — quite original in its 
conception — entitled Flohhatz, Weibcrtratz (1573). 
Essentially different in its homely and simple tone 
is Das gliickhafft Schiff von Zurich, written in verse, 
and published in 1576. Similar in point of stylo 
are his Psalmen und Gcistliche Licdcr ( 1576). The 
rest of Fischart’s numerous writings, partly in 
prose, partly in verse, are of unequal merit, singu- 
larly varied in style and contents ; but throughout 
all we find the same rich satirical humour, the 
same warm and genuine feeling for the moral 
foundations of all public and private life — re- 
ligion, fatherland, and the family. His works 
are, moreover, one of the richest sources for 
the manners of his time. In his treatment of the 
language no German author can be compared with 
Fischart, not even Jean Paul Richter himself. He 
coins new words and turns of expression without 
any regard to analogy, but nevertheless displays 
the greatest fancy, wit, and erudition in his most 
arbitrary formations. 

See Vilmar, Zur Litteratur J. Fischarls (2d ed. 1865); 
Von Sleusebach’s Fischart-studicn ( edited by IVendeler, 
1879); and GanghofeT, Johann Fischart und seine 
Verdeutscliung des Rabelais (1S81). 

Fischer, Ernst Kuno Berthold, the son of 
a country pastor, was horn in the Silesian village 
of Sandewalde, July 23, 1821. From the Posen 
gymnasium he passed to the university of Leipzig, 
where lie attended lectures on philology and 
theology; but after his first session he went 
to Halle, and here, under the influence of Erd- 
mann and Schaller, becoming interested in philo- 
sophy, he resolved to devote himself to this 
as liis life-study. He took his Ph.D. degree 
in 1847, and in 1S50 established himself at 
Heidelberg as a privatdoccnt of philosophy. 
His eloquence and his poetical sympathies, in 
addition to his actual knowledge of philosophy, 
now stood him in good stead. Students came in 
flocks to hear him, and his enormous popularity, 
resulting from his enthusiasm, deep insight, and 
clearness of exposition, increased steadily. Sud- 
denly, however, in July 1853, presumably because 
of private charges of pantheism made against 
the first volume of his History of Modern 
Philosophy, the Baden government without any 
explanation deprived him of his position as privat- 
docent. During three years of academic exile that 
followed, Fischer lived quietly with kindred spirits 
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amid the beautiful surroundings of Heidelberg, 
and continued meantime to work at his History, 
publishing between 1853 and 1856 the volumes on 
Spinoza, Leibnitz, and Bacon. In 1S56 he received 
a call to Fichte’s old chair of philosophy at Jena ; 
and in Jena lie laboured for sixteen years. At 
last, in 1S72, when Edward Zeller succeeded Tren- 
delenburg at Berlin, Fischer — all practical diffi- 
culties in connection with the freedom of lecturing 
having now disappeared — obtained Zeller’s post at 
Heidelberg. 

Fischer’s chief work is his great history of 
modern philosophy, Gcschichtc dcr Ncucrn Philo- 
sophic (1852-77). It consists of six parts, several 
of which are subdivided into various volumes. 
The parts treat respectively of ( 1 ) the Cartesians 
and Spinoza, (2) Leibnitz, (3) Bacon and his suc- 
cessors, (4) Kant, (5) Fichte, (6) Sclielling. 
Fischer’s historical books are for modern philo- 
sophy what Zeller’s are for old-world systems. 
His other great philosophical achievement is his 
System dcr Logik und Mctaphysik ( 1852 ; new ed. 
1865), in which, while he adheres in the main to 
Hegel’s position, he yet criticises Hegel severely on 
many important points. Of his numerous smaller 
literary and philosophical writings the most note- 
worthy is a Critique of Kant, which, like Descartes 
and his School, has been translated into English. 
Other works deal with Goethe’s Faust, Goethe’s 
Iphigcnia, and Lessing. Fischer is recognised as 
one of the leaders of speculative thought in 
Germany. 

Fisli, Hamilton, American diplomatist, was 
bom in Now York city in 1808, graduated at 
Columbia, and was admitted to the bar there in 
1S30. A Whig in politics, he was elected a con- 
gressman in 1842, lieutenant-governor of the state 
in 1847, and governor in 184S. In 1S51 he was 
returned to the United States senate, where ho 
acted with the Republican party. He was secretary 
of state under Grant from 1S69 to 1S77, signing, as 
one of the commissioners, the Washington Treaty 
of 1871, and carrying through the settlement of 
the Alabama Question (q.v.). 

Fisli-cultlirc. See Pisciculture. 

Fislicr, a North American carnivore. See 
Pekan. 

Fislicr, John, Bishop of Rochester, was bom 
about 1469 at Beverley, Yorkshire, and in 1483 
entered Michael-house, Cambridge, of which he 
became a fellow in 1491, and master in 1497. In 
1502 Margaret, Countess of Richmond ( 1443-1509), 
Henry VII. 's mother, was led by his virtues and 
learning to make him her chaplain and confessor; 
and in 1503 ho was appointed first Lady Margaret 
professor of Divinity. Next year he was elected 
chancellor of the university, and consecrated to 
the see of Rochester. Thirty vears lie laboured 
diligently for the welfare of Ins diocese and univer- 
sity. A friend of More and Erasmus, a man who 
at forty-six began Greek, at fifty Hebrew, he zeal- 
ouriy promoted the New Learning, and advocated 
reformation from within ; as zealously both by voice 
and by pen hc^rcsisted the Lutheran schism. So 
early as June 1527 he pronounced firmly against the 
uivorcc of Henry \ III. ; and having lent too ready 
an ear to the ‘revelations’ of the Holv Maid of 
Ivcnt, Elizabeth Barton (q.v.), in March 1534 he 
was attainted of misprision of treason, and next 
month, for refusing the oath of succession, was 
sent with More to the Tower. In May 1533 the 
new pone, Paul III., made him a cardinal ; Crom- 
well told it to Henry. ‘Yea,’ said the king, ‘is 
he yet so lusty? Yell, let the pope send him a 
bat, nut I will so provide that lie shall wear it 
on lu.s shoulders, for head he shall have none to 
set it on.’ He kept his word. On 17th June 1 


the old man, worn by sickness and ill-usage, was 
tried for denial of the king’s supremacy ;°on the 
22d, still cheerful and courageous, he was beheaded 
on Tower Hill. His head was set high on a pole 
upon London Bridge ; his body, after lying stripped 
naked till nightfall, was buried first in a neigh- 
bouring graveyard, and later in the chapel, witiiin 
the Tower, of St Peter ad Vincula. In 1SS6 he 
was beatified. See More (Sir Thomas) ; and the 
Rev. T. E. Bridgett’s Life of Blessed John Fisher 
(1SS8). 

Fisheries. In almost every part of the world 
fishes form some portion of the food of mankind, 
but tliej’ form a much more important part of the 
food-supply in the northern temperate regions than 
in the tropics or the southern hemisphere, and they 
are obtained in enormously greater abundance from 
the sea than from inland fresh waters. Hence it 
has become customary by a metaphor to speak of 
the ‘ harvest of the sea.’ It is only within the last 
century, if we except the fish-ponds of the medieval 
monasteries and the culture of fresh-water fishes 
in China, that attempts have been made to control 
the conditions under which valuable fishes live 
and multiply. It is impossible in most cases to 
feed and protect aquatic animals with the same 
completeness as domesticated land animals. The 
cultivation of the former consists chiefly in artifici- 
ally securing the production of large numbers of 
young, then setting them at liberty, and endeav- 
ouring to promote an abundant supply of their 
natural food, to destroy their enemies, and re- 
move all unfavourable conditions. In this way the 
supply of salmon and some other fisli and of oysters 
lias been in some places largely increased— oysters 
especially in France and Holland, salmon and other 
fisli chielly in the United States. But no exclu- 
sively marine species has yet been successfully 
cultivated on a scale large enough to be of practical 
importance, and it is still an open question whether 
scientific methods can be applied to increase the 
supply of valuable marine fisli diminished by exces- 
sive fishing. See Pisciculture. 

But although marine fishes are produced in enor- 
mous abundance without human aid or foresight, 
the amount of labour and capital required to cap- 
ture them is very large. Sea-going vessels and 
boats are themselves costly machines, and other 
elaborate and expensive machinery has to he 
carried and worked on board of them ; the vessels 
and gear have to sustain very hard wear ; both are 
frequently damaged, the gear being often, and the 
vessels sometimes, lost altogether. The capture 
of fish and their consumption have _ enormously 
increased in Europe and North America since the 
beginning of the age of steam. This increase r> 
due to the great increase of population, and the 
consequently increased demand for cheap and 
palatable food, and to the facility afforded by 
the railways for conveying fresh fish to the large 
inland towns. _ . 

Nearly all the most abundant marine fisli on the 
coasts of Europe and North America arc valuable 
ns food, some being hold in great estimation ns 
delicacies by the rich, others forming a staple won 
of the poor. The chief exceptions are the dog- 
fishes, which are extremely abundant and at tin. 
same time of no value as food, Although they arc 
occasionally eaten in some places on tho c<hW' 
The othcr'most valuable marine animals on t lie 
European coasts are the lobster, crab, c ray mm 
shrimps, and prawns among Crustacea, and ccrtni 
molluscs, chiefly the oyster, though nm ac els. clnin 
or scallops, and whelks are of some value. Excel 
in extensive fresh-water lakes, true fresh-wan- 
fishes are of minor importance, but there arose' or. 
valuable ‘ anadromous ’ fish which nsceml rivers 
a greater or less distance. The most important 
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these are the salmon and. sea-trout, hut the smelt 
and shad are abundant in some estuaries of Europe, 
and another species of shad ( Clupea sapidissima ) is 
abundant and highly valued in America. Eels also 
are largely eaten in Europe, and the sturgeon, 
though rare in Britain, is abundant in some large 
rivers of the Continent. 

The following are the principal different kinds of 
sea-fishing earned on in the United Kingdom : (1) 
trawling, (2) line fishing, (3) drift-net fishing, (4) 
seine-net fishing, (5) moored-net fishing, (6) crab 
and lobster fishing, ( 7 ) oyster-dredging. 

( 1 ) Trawling here means fishing with the beam- 
trawl, which is a triangular bag-like net towed 
along the sea-bottom. The mouth of the trawl- 
net is attached to a frame, consisting of a long 
wooden beam supported by a triangular hoop of iron 
at each end. These trawl-heads, or runners, glide 
along the ground, and raise the beam three to four 
feet above it. The upper side of the net is attached 
to the beam, the sides to the trawl-lieads, while the 
lower edge of the mouth of the net is formed by a 
thick ana heavy rope which is a great deal longer 
than the beam, and thus lies on the bottom between 
the irons in a deep curve or bight. As the net is 
towed along, the ground-fish are disturbed, and rise 
above the foot-rope, and, being prevented from 
escaping by the upper side of the net, they are 
swept into its narrow end, where their escape is 
made still more difficult by a constriction of the 
cavity of the net somewhat in front of its closed end. 
The size of the trawl varies according to the size 
of the vessel working it, hut for deep-sea fishing the 
beam is 36 to 50 feet long, and the mesh of the net 
is always about 4 inches at the mouth to 14 inch 
at the ‘cod’ end. The trawl is towed by means 
of two ‘bridles,’ which are long rones of equal 
length attached one to each trawl-liead, and a 
very strong, thick rope, the ‘warp’ or ‘rode,’ the 
end of which is fastened by a shackle to the two 
bridles. 

The majority of trawling vessels are sailing boats, 
but recently steamers have been used in several 
places, especially in Scotland. The sailing boats 
range from 30 to 80 or even 100 tons register. Both 
on the east and south coast they were formerly all 
cutter-rigged ; but this was when the maximum 
size did not exceed 50 tons. The larger vessels on 
the east coast are now ketcli-rigged, carrying two 
masts each with gaff sails. On the south-west coast 
there are very few vessels over 50 tons. Most are 
cutter-rigged ; though some have been converted 
to the other rig, which is much more economical 
in working, and safer in bad weather. The trawl 
is always carried along the rail or bulwarks on the 
port quarter, extending from the main rigging or a 
little behind it to the taffrail. When the trawl is 
‘shot,’ it is towed from either the port or starboard 
quarter, according to the wind and tide. On the 
south coast the trawling rope is usually hauled in 
over the bows by a hand-winch, the after-bridle 
being finally wound in by a smaller winch aft. 
But on the east coast the boats are fitted with 
patent capstans by which the rope can be hauled 
m amidships, and these capstans are now almost 
always worked by steam. 

On the east coast the greater number of trawlers 
belong to Hull, Grimsby, Yarmouth, Lowestoft, and 
Bamsgate. The grounds fished by these are chiefly 
the Dogger Bank in winter, and the banks off the 
Danish, German, and Dutch coasts in summer. 
In winter each smack usually carries ice and takes 
home her own fish ; but in slimmer the vessels fish 
in fleets, and steam-carriers are employed which 
collect the fish and take it to London or the east 
coast ports. The principal trawling ports in the 
south-west are Brixlinm and Plymouth. The 
trawlers here fish not in a fleet, but independently 


of one another. The autumn and winter fishing is 
carried on oft' the respective ports, but in spring and 
early summer nearly all the boats fish south of the 
Wolf Rock off Mount’s Bay, or off the north coast 
of Cornwall, which grounds have also been visited 
in spring by a large number of North Sea boats. 
In many places steam-tugs combine trawling with 
their ordinary work, shooting their trawls when on 
the lookout for ships. This is the custom with 
the steam-tugs of Falmouth and Cardiff, the boats 
from the latter place fishing west of Lundy Island. 
There are a few trawlers at Tenby, and this kind 
of fishing is also carried on from AYhitehaven, 
Fleetwood, Blackpool, Southport, and Liverpool, 
the trawling grounds on the north-west coast lying 
between the Isle of Man and the mainland, and 
off the Welsh coast. 

There are no sailing trawlers of large size at any of 
the Scottish fishing ports ; but some smaller boats 
with smaller trawls fish from St Andrews and one 
or two other places. Steam-trawling, however, is 
carried on both 'by tugs and by screw-steamers 
entirely devoted to the industry at Grantou and 
Leith, and at Aberdeen. The grounds fished by the 
Firth of Forth boats extend from the outer part 
of the Firth to 30 or 40 miles east of the Isle of 
May, while the Aberdeen boats fish off the coast of 
Aberdeenshire and in the Moray Firth. The Firth 
of Forth, St Andrews Bay, and the territorial 
water from Kinnaird Head to the Old of Caith- 
ness were in 1S87 closed against trawling by the 
Scottish Fishery Board. In Ireland, Dublin is 
the centre of a large and important trawling 
fishery, and possesses a fleet of about 50 smacks, 
which are from 30 to 50 tons measurement, and 
cutter-rigged. These boats work between the Isle 
of Man and the Irish coast. Trawling is also 
carried on to some extent in Dingle and Galway 
bays, but not on an extensive scale. Most of 
the grounds mentioned as fished by trawlers 
are between 30 and 40 fathoms in depth. Occa- 
sionally trawling is carried on in deeper water, 
even up to 70 fathoms, but the labour of hauling 
in is then considerably increased. Trawling can 
only be carried on over ground which is fairly 
level and free from obstructions ; over a rough, 
rocky bottom it is, of course, impossible to 
work a trawl. In fact, one of the principal ex- 
penses in this kind of fishing is the cost of new 
trawl-nets, beams, irons, and rope to replace those 
worn out or lost. Even without accidents the net 
soon wears out, and on the most favourable ground 
the trawl not uncommonly catches fast in a sunken 
wreck, an isolated rock, or a lost anchor, and is 
either lost or considerably damaged. 

The principal fish caught in the trawl are all 
kinds of flat-fishes — viz. halibut, turbot, brill, soles, 
plaice, flounders, dabs, and other less familiar forms 
called by different names in different places, such 
as lemon soles or merry soles, megrims, witches; 
also skates and rays, which are bottom-fish of a 
flattened shape but of a different class ; and all 
kinds of rounu-fish, or, as they are sometimes called, 
white fish, which feed to a great extent on the 
sea-bottom, such as cod, haddock, whiting, pout- 
ing, pollack, coal-fish, hake, ling ; and also other 
miscellaneous species, as gurnards, red mullet, bass, 
sea-breams, dor vs, and conger. 

(2) Hook and line fishing is of two kinds — that 
carried on by hand-lines, and that by long lines. 
Long lines, again, vary in length anil the size of 
the hooks, according to the fish sought. Thus, off 
the east coast of Scotland large-sized boats go long 
distances from land to * shoot ’ lines of very great 
length with hooks of large size, and catch cod, 
ling, halibut, skates and rays, turbot and coal-fish 
{Gad us carbonarius). Smaller boats fish at shorter 
distances, with similar lines and smaller hooks, for 
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liaddock. This latter fishery is regularly carried 
on all along the east coast of Scotland, and forms 
the principal occupation of the smaller boats. The 
lines are always baited with mussel, and the hooks 
are always baited on shore by the wives and children 
of tho fishermen. The baiting is done in a very 
careful and skilful manner. Each man of a crew 
contributes a certain number of lines of his own ; 
each line when ready to go to sea is coiled up in a 
separate basket, made of wickerwork and very 
shallow — a creel. All the hooks are laid in the 
centre of the coil, and as they are baited and 
placed in position fresh grass is scattered over them 
and among them, so that the bait remains moist 
until the line is shot. When the ground is reached 
the boat is allowed to sail (or in some cases steam) 
steadily and gently along. A heavy stone attached 
to one end of a line is thrown overboard first, and 
attached to this stone is another line, long enough 
to reach to the surface, and fastened at its upper 
end to a flagstaff, buoyed and weighted so as to 
float upright in the water. The line is then taken 
overboard from the boat as she moves along. To 
prevent the hooks catching in the rail of the boat 
the line is made to pass over a thick metal cylinder 
which one of the crew holds in his hand. Before 
the whole of a line is run out another is fastened 
(bent on) to its end, so that all the lines are joined 
together, and stretch for two miles or so along the 
bottom of the sea. The line is always shot across 
the tide — i.e. transverse to the direction in which 
the tide is flowing, so that the short lines which 
fasten the hoolts to the main line, at intervals of 
one fathom, are kept extended perpendicular to the 
main line. When the last line is shot another 
buoyed flagstaff is attached to the end of it, and 
the whole is left at the bottom for half an hour to 
an hour. Then the flagstaff last thrown overboard 
is picked up again, and the line is hauled in in the 
opposito direction to that in which it was shot. 
An occasional plaice or gurnard is caught on these 
lines, hut the majority of the fish taken are had- 
docks. Many of the haits are taken by starfishes, 
whelks, crabs, &c., and a large number of the 
hooks in certain localities bring up specimens of 
the hag-fish, or borer, which has no jaws, hut takes 
the hook down into its stomach. 

On the east coast of England the largest kinds of 
long lines are extensively used. They are worked 
by vessels of about the samo size as deep-sea 
trawlers, but having a compartment of the hold 
to which the sea-water has access, and in which 
the cod, the principal fish caught, are kept alive. 
These lines are each usually about 7000 fathoms 
long altogether when shot/ or about 8 ordinary 
miles, and carry 4GS0 hooks. The bait most used 
consists of whelks. The fishing is principally 
carried on in winter over the Dogger Bank and 
Cromer Knoll. The long lines used on the south 
coast, locally called ‘ baiters, ’ are not so long, and 
are worked usually from smaller, generally open, 
boats. The bait mostly used is squid '( Loligo 
vulgaris), ■which is obtained from tne trawlers, 
and the principal fish caught are conger, cod, ling, 
hake, skates, and rays. Iland-lines are single 
lines with one or more hooks, of which one end 
is kept in the hand, the hooks being drawn up and 
re-baited whenever a fish is caught. Tills kind of 
fishing is largely carried on on the east coast for 
cod, and on the south coast with smaller hooks for 
whiting. It is carried on always at a short distance 
from the land. 

Thus a great many fish are caught in almost 
equal numbers by hook and by tho trawl ; but 
each kind of instrument has its limitations. Soles, 
for instance, are scarcely ever caught by the hook, 
though turbot, brill, aiid halibut are ; the conger, 
on the other hand, is only occasionally taken in the 


trawl. Long lines can be shot on any kind of 
ground, and rough, rocky mound, where the trawl 
cannot be worked, is usually the most productive 
for long-line fishing. All the fishes caught by 
these methods are predaceous forms, with large 
mouths, which feed either on the invertebiatn of 
the sea-bottom, or on the migratory fish which 
swim in shoals, such as the herring and pilchard. 
The trawl can only catch those which are feeding 
on smooth ground, while the baited hook secures 
them on rough ground and in mid-water. 

(3) Drift-nets are oblong nets fastened together in 
a long series, buoyed above so as to float vertically 
in the sea. The series of nets, or ‘ fleet,’ as it is 
called, is fastened at one end by a rope to the boat 
from which it is worked, and nets and boat ‘drift’ 
or ‘ drive ’ with the tide. The nets are shot at 
right angles to the current of the tide, and those 
fish which swim in shoals in the upper waters of 
the sea strike against them in their course, or when 
canned along by the tide ; and, their heads passing 
through the meshes, the fish can neither swim 
forwards, because their bodies are too large to 
pass through the meshes, nor backwards, because 
their gill-covers are then caught by the string of 
the net. These nets are used to capture herring, 
mackerel, and pilchard. The hemng-fishery is 
principally pursued on the east coast of Great 
Britain, especially on the east coast of Scotland; 
the mackerel is most abundant on the south coast 
of England and Ireland, while the pilchard is 
almost entirely confined to the south-west coast 
of England. The nets as used for herrings and 
pilchards only differ in the size of the mesh. For 
herrings the mesh is about 1J inch square, or 30 
to 32 meshes to the yard. The nets are suppoitcd 
by a rope along the upper edge, and when shot 
are connected by tying the ends of these lopes 
together, and along this rope pieces of cork arc 
attached to keep it uppermost. To the same rope, 
at each end of each net, arc attached bladders of 
considerable size by means of a few fathoms of 
strong line. As these buoys float on the surface 
of the water, the nets are suspended below at a 
distance depending on the length of the buoy-lines, 
and varying according to the depth at which tho 
fish are expected to occur. For pilchards tho nets 
have a mesh of 36 to 38 to the yard. 

Mackerel-nets have a larger mesh — viz. only 23 
or 26 meshes to tho yard, and also are worked 
differently. The ‘ back’ of the nets is kept at the 
surface of the sea, floats being fastened directly on 
to it, and a separate rope, called the ‘ foot-line, is 
connected to the ‘back’ of each net by a long 
connecting-line. The foot-line therefore sinks to 
some distance below the bottom of the nets. Die 
reason for this is that mackerel usually swim quite 
near to the surface of the water, and, as tho line 
running along the ‘ back ’ of the nets, being kept at 
the surface, is liable to be broken by passing vessels, 
it is necessary that the nets should be attached to 
the foot-rope/whicli sinks to a safe distance, anu 
by which the nets are hauled in. . 

Drift-nets in Scotland and in the south-west ot 
England are worked from lugger-rigged boats, fitted 
with foremast and mizzen. The foremast m the 
larger, and is lowered when the nets are all shot- 
Tho mast is stepped in a kind of socket, to admit 
of its being lowered. "When a boat is ‘ ruling to 
her nets,’ if there is any wind, even when the Kids 
are lowered, a considerable strain is put upon t ic 
rope by which she is fastened to the nets. Dm 
latter, being in the water, arc not affected by t he 
wind. It is to reduce this strain and obviate the 
danger of breaking the rope that it is necessary U> 
lower the mast. On the cast coast- of Englam 
luggers are chiefly used for the herring-fishery ; m 
for mackerel-fishing large boats, often clinker- bum. 
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fitted with two masts, fore and aft rigged, are 
mostly employed. 

(4) The seine is a single, continuous net, attached 
to a cork-line above and a leaded line below, 
and attached at each end by means of these lines 
to a long rope. In Britain the seine is always 
worked from the shore. It is shot from a rowing- 
boat in a large semicircle, and then by means of 
the two end ropes is hauled on shore, or the ends 
are brought together so as to inclose the fish. For 
catching pilchards on the coast of Cornwall very 
large seines are used, about 200 fathoms long and 10 
fathoms deep at the deepest part. These nets are too 
large to be' drawn on to the shore when they inclose 
a large number of fish ; the ends are therefore 
brought together close to the shore and moored, and 
smaller seines are shot within the larger net to take 
out the fish as they are required. This kind of 
fishing is principally pursued at St Ives. Smaller 
seines, called ground-seines, are used on the south 
coast for catching sprats and gray mullet, and are 
mostly worked in estuaries. The net used in Eng- 
land, Wales, and Ireland for catching salmon and 
sea-trout in public waters is a kind of seine, and is 
worked by a boat called a coble. 

(5) Moorcd-nets are of various kinds. Herring- 
nets, similar to those used in drifting, are moored 
in some places across the tide, the fish caught being 
taken out by means of boats every morning. A 
kind of moored beam-trawl, called a stow-net or 
bag-net, is used in estuaries— -e.g. in the upper parts 
of the Firth of Forth ; the flowing or ebbing tide 
carries fish of various kinds into its mouth. The 
mouth of the net is attached by means of bridles to 
the same anchor which moors the boat from which 
the net is worked. 

( 6 ) Crabs and lobsters are taken in traps, which 
are usually dome-shaped cages made of wickerwork 
or netting stretched on a frame. Openings, in the 
form of funnels projecting into the interior of the 
trap, are situated either at its top or sides. The, 
trap is baited with pieces of fish, and sunk by 
means of heavy stones attached to its bottom. 
These traps are called crab or lobster pots, and 
usually several of them are put down in a series 
attached to one another. Their position is marked 
by cork floats connected to the pots by a line long 
enough to reach to the surface, and by this line the 
pots are recovered. 

( 7 ) The oyster-drccige is like a small trawl, but the 
mouth is made by a rectangle of iron bands, and the 
net is usually made of iron rings linked together. 

Next in importance after the sea-fisheries in the 
United Kingdom is the salmon-fishery, which is 
subject to a number of legal restrictions ; for, 
while the fish in the sea are not private property 
until captured, the salmon in fresh water is no- 
where in the United Kingdom considered as 
public property. In England and in Ireland, in 
common law, the salmon in rivers which .are not 
navigable belong to the riparian owner, while 
every one has a right to fish in the tidal part 
of navigable rivers and in the sea. But in Scot- 
land all the salmon-fishings in the country, not 
only in rivers but also in estuaries and on the sea- 
shore, to one mile beyond low- water mark, belong to 
the crown, or the grantees of the crown. It is an 
historical consequence of this difference that salmon 
and sea-trout are taken in English and Irish public 
waters — i.e. on the coast and in estuaries — -bv net 
and coble, while in private waters they are usually 
taken by rod and line. There are some ‘ fixed 
engines, 1 ' which, having been in existence for some 
time, have not been made illegal, but no new eruives 
or stake-nets are allowed by law. In Scotland 
stake-nets are the usual means of capture onthe 
coast and in estuaries, and there are several eruives 
on the unnavigable rivers. 


The whale-fisheries of the Arctic Ocean are not so 
important as they were at one time, the invention 
of gas and the discovery of other lubricants having 
rendered us independent of whale-oil. The success 
of the whale-fisheries has also fluctuated so much as 
to prevent modem capitalists from embarking very 
largely in the trade. The only novelties that dis- 
tinguish the whale-fishery of the present day are 
the introduction of steam-whalers, and, in 'some 
instances, the practice of vessels wintering in Green- 
land ; but, even with these advantages, British 
whalers barely pay their expenses, and the fishery, 
as compared with former years, exhibits a consider- 
able falling-off'. The total whaling fleet numbered 
at one time 159 ships, but to-day it barely amounts 
to a tenth of that number. The seal is now largely 
captured for the purpose of obtaining its oil ; many 
thousands annually are killed by British sealers, as 
many as 15,000 being taken by the men of a single 
ship. Norway also fits out a number of steamers 
for the Arctic seal and whale fisheries. See 
Whale, Seal, Greenland, &c. The South Sea 
or sperm-whale fishery is principally in the hands 
of the Americans, who pursue this branch of com- 
merce most successfully. 

The other European countries bordering the 
North Sea and the Channel practise all the various 
methods of fishing pursued by British boats, and 
occasionally a certain amount of jealousy and fric- 
tion arises between the men of different nation- 
alities. Of extensive fisheries off the coast of 
Norway the most important are the cod-fishery 
of the Loft’oden Islands (which. is carried on both 
by hand-lines and by gill-nets like our drift-nets), 
and the herring drift-net fishery. Lobsters and 
mackerel are also taken by the Norwegians in con- 
siderable numbers, but their coasts are not adapted 
for trawling. The sardine-fishery, carried on by 
seines, occupies a large number of people on the 
south and west coasts of France, as well as on the 
west coast of Italy. See also TUNNY. 

France and Holland both possess oyster-fisheries 
which are far more productive than those of Great 
Britain, and this is due in great measure to the 
science and care with which the oysters are culti- 
vated. The principal seats of this industry in 
France are at the bays of Arcachon and Concar- 
neau ; in Holland, at the mouth of the Scheldt. 
See Oyster. 

In other parts of the world the largest fisheries 
are those of Canada and the United States. In 
the latter there is a very important seine-fishery 
for the shad, a species different from the European 
shad, which ascends the Hudson, Delaware, and 
Chesapeake in order to spawn. Soles and turbot 
do not exist on the American side of the Atlantic ; 
but black-fish, weak-fish, blue-fish, porgies, the 
herring, the common mackerel, and another species, 
the Spanish mackerel, are very largely fished. 
There is also another valuable clupeoid, called the 
menhaden, much larger than the herring. The 
mackerel is captured by means of large seines 
worked out at sea from a large boat. The vessels 
engaged in this fishery are schooners of CO to SO 
tons, and the seine boat is launched from the 
vessel when a school of fish is sighted. A large 
number of mackerel are also taken in drift-nets, 
similar to those of Europe. The Newfoundland 
cod-fisliery is extremely productive, and is prose- 
cuted both by hook and line, and by seines worked 
at sea ; on the Grand Banks the' fishermen are 
mostly French, the inhabitants of Newfoundland, 
as of Canada generally, carrying on the more con- 
venient and less risky inshore fishery. Both 
Canada and the United States possess valuable 
oyster-fisheries, and the oyster ‘farms’ of New 
York state — notably, since 1SSS, along the floor of 
Long Island Sound — are especially extensive ; but 
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the European oyster does not occur in America. 
See Oyster. 

The most important fishery on the Pacific coast 
is that for the Pacific salmon, large quantities of 
which are preserved in tins for export to Europe. 
On the Atlantic side, also, the rivers of Maine and 
farther north abound in salmon. For the American 
seal-fishery, see Alaska. 

The Canadian fisheries dispute dates from the 
close of the wav of 1812. Under the treaty of 17S3, 
at the close of the war of independence, the fishing- 
banks, coasts, hays, and creeks of Canada had been 
thrown open to United States fishermen ; but the 
British commissioners in 1814 held that the second 
war had destroyed the earlier treaty, whereas the 
American representatives claimed that the rights 
guaranteed by the treaty were inalienable and 
irrevocable. The matter was left open, no reference 
to the fisheries appearing in the treaty of Ghent. 
An attempt to settle the dispute in 1818, by grant- 
ing to Americans the right to fish outside the limit 
of three marine miles from the Canadian coast, 
failed to allay the controversy, which was now 
embittered by the 1 headland question ’ and others, 
involving the right of Americans to fish in the Gulf 
of St Lawrence, the Bay of Fundy, and the Bay of 
Chaleurs. Following on the seizure of the Wash- 
ington, this dispute, so far as it related to the 
Bay of Fundy, was submitted to arbitration, and 
decided in favour of the United States. Except 
during the years 1854-66, when a reciprocity treaty 
was in vogue, matters remained unsettled until 
1871, when by the treaty of Washington the 
fisheries of both countries were thrown open re- 
ciprocally. Britain, however, asserted that, the 
privilege of fishing in American waters being 
practically worthless, she accorded more than she 
received ; and from a commission organised nearly 
six years later she claimed an award of §14,280,000 
for the use of the Newfoundland and inshore 
fisheries for twelve years— the period of treaty. 
The sum awarded was $5,500,000. For the further 
history of the dispute, see Canada. 

Within the last century a great many legislative 
enactments concerning the fisheries have been 
passed in the United Kingdom. Legislation con- 
cerning the salmon-fisheries has a different char- 
acter from that applied to the sea-fislieries. The 
former consists in restrictions upon the rights of 
private property in salmon, or upon the public 
right of fishing, enforced for the sake of preventing 
the diminution of the natural supply of the fish. 
The latter, up to the present time, consists chiefly 
in regulations of navigation and marine police, the 
object of which is to maintain order and justice 
among different classes of fishermen, and to pre- 
vent fishing-vessels endangering the safety of one 
another, or of other vessels, at sea. For the laws 
in force for salmon-fisheries, see Salmon. 

By the Sea-fisheries Acts of 186S and 18S3, and 
the conventions between Britain and other Euro- 
pean countries, the right of fishing within three 
miles of the coast of any country is exclusively 
reserved to the subjects of that country. All regu- 
lations concerning the size of the mesh of net or 
the character of fishing apparatus are now abolished. 
AH British sea-fishing boats must be numbered and 
registered, and the enforcement of this regulation 
is mtnisted to the customs officers, who are assisted 
by the coastguard, each boat carrying letters 
showing the customs district to wliicli it belongs. 
Stringent regulations arc enforced as to the lights 
to hc_ carried by fishing-boats, and the protection 
of drift-nets and lines from injury by trawlers. 
No trawler is allowed to shoot his trawl within 
three miles of anv boat which has drift-nets in the 
v. a ter. 

It is only within the last few years that steps 


have been taken to organise the administration of 
the powers of the government over the fisheries of 
the United Kingdom in such a way as to provide 
the public annually with statistical and compara- 
tive information of a complete and systematic kind 
upon these industries. This is especially true with 
respect to England and Wales. Up till the year 
1886 jurisdiction over the fisheries of these countries 
was vested partly in the Ilome Office and partly 
in the Board of Trade. The former department 
included two fishery inspectors, who made an 
annual report on the salmon and fresh-water 
fisheries, but did not regularly report on the 
marine fisheries. In 1SS6 this jurisdiction was 
transferred to the Board of Trade, a sub-depart- 
ment being organised under that board to transact 
fisheries business. Since then there have been 
three inspectors — two for fresh- water, and one for 
marine fisheries. These issue two separate annual 
reports, addressed to the secretary of the Board of 
Trade ; and in the year 1888 the Twenty-seventh 
Annual Report on Salmon and Fresh-water 
Fisheries and the Second Annual Report on Sea- 
fisheries were published. The Board of Tiade 
also publishes monthly returns, and an annual 
abstract of the quantity and value of fish landed 
on all the coasts of the United Kingdom. These 
statistics are collected in England and Wales by 
the officers of the coastguard, by direction of the 
Fisheries Sub-department, while the statistics of 
Scotland and Ireland are furnished to the Board of 
Trade by the Scottish Fishery Board and the 
inspectors of Irish Fisheries respectively. Com- 
plete returns were obtained for the first time for 
England and Wales at the end of 18SG; for Scot- 
land at the end of 1887 ; for Ireland at the end of 
1S8S. In Ireland the returns are collected, ns m 
England, by the coastguard ; in Scotland by the 
local officers of the Fishery Board. 

Jurisdiction over the Scottish fisheries is vested 
in the Fishery Board for Scotland, whoso offices 
are in Edinburgh. This board makes an annual 
report to the government of the United Kingdom, 
addressed to Her Majesty’s Secretary for Scotland 
for the time being. Theboard, as at present con- 
stituted, was established by act of parliament m 
18S2 ; before that time a board existed which 
regulated the inspection and branding of cured 
herrings, but the present board was instituted 
with revised and extended powers. For the pur- 
poses of administration the coasts of Scotland 
are divided into districts, each of which has ono 
or more fishery officers. The number of these 
districts is twenty-six — seventeen on the cast 
coast, and nine on the west. It must be home 
in mind that the elaborate and thorough character 
of this administrative organisation in Scotland lias 
been developed in consequence of the peculiarities 
of the Scottish herring trade. The _ supply 
herrings on the coasts of Scotland, especially on the 
cast coast, is enormous, and the demand for these 
herrings as food has always been very large, mm 
has increased with the increase of population m 
Europe. Fresh herrings, of course, cannot be ex- 
ported abroad in very large quantities, but they 
are acceptable and cheap food when salted, ana 
great quantities are annually exported m this 
condition to Denmark, Germany, Russia, ana 
Scandinavia, where they form a regular part ot 
the diot of the mass of the people, especially m 
winter. _ . . 

To encourage the industry of herring-curing the 
British government from 1S09 to 1S2G paid a bounty 
of 4s. on each barrel properly cured. The original 
Scottish Fishery Board was instituted principally' 
to organise the official inspection of the cured 
herrings, and its officers branded every barrel who -o 
contents came up to the required standard, and 
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on which therefore the bounty could he claimed. 
Between 1826 and 1830 the bounty was gradually 
reduced, and finally abolished. But the brand still 
continued in demand among the foreign buyers, 
and the Scottish curers therefore continued to 
apply for it. Thus it came about that in 1859 a fee 
was demanded by the Fishery Board for the same 
brand which originally conveyed the right to a 
bounty. The branding is not in the least com- 
pulsory, and some curers rely on their own trade- 
mark as a sufficient guarantee of quality. But a 
large proportion of the curers are willing to pay 
the fee charged for the official brand, which is 
now 4d. a barrel. In 1886 the income received 
from these fees by the board was £8649 ; in 1887, 
£8166. Thus the board is provided at onee with 
an income and an organisation which naturally 
come to be employed in collecting information of 
all kinds concerning all the sea-fisheries, and in 
fostering and developing the whole industry. 

The board also exercises a superintendence of the 
fisheries, and maintains order at sea by means of 
a number of vessels which are now manned and 
managed by the admiral-superintendent of Naval 
Reserves, but whose movements are directed by 
the board. Two of these vessels, a screw-steamer 
and a sailing schooner, are permanently in the 
service of the board, but in the herring season 
additional tenders and cutters are commissioned 
to assist in the work. 

In Ireland the superintendence of the fisheries is 
entrusted to three inspectors, who constitute the 
Fisheries Department of the government offices at 
Dublin Castle. These officials act together as a 
body, and have jurisdiction over both sea and 
inland fisheries, upon which they make a single 
joint report annually to the lord-lieutenant of 
Ireland. 

According to the annual returns of the Board of 
Trade, published under the title ‘ Statistical Tables 
and Memorandum relating to the Sea-fisheries of 
the United Kingdom,’ &c., the total value of the 
fish landed on the coasts of the United Kingdom in 
| 1888 was £6,418,000, made up as follows : 

England and Wales £4,213,000 

Scotland (excluding salmon) 1,411,000 

Ireland ( excluding salmon ) 191,000 

The value of the salmon of Scotland and Ireland 
for 1888 was still uncalculated, but in 1887 was : 

Scotland £283,000 

Ireland 320,000 

and it is assumed that the totals for 1S88 did not 
very greatly differ from these. The total weight of 
the fish thus valued, exclusive of shell-fish, was : 

England and Wales 317, 000 tons. 

Scotland (excluding salmon) 23S.000 u 

Ireland (excluding salmon) 20,000 ,r 

The returns give no statistics of the number of men 
or vessels employed in the fisheries of the United 
Kingdom, though they furnish these particulars 
concerning those of some other countries. But we 
find in the Scottish Fishery Board Report for 18S7 
that the number of persons employed in fishing 
that year in Scotland was 50,023. The number of 
fishermen and boys in 1SS7 in England is given in 
the Report of the Inspector of Sea-fisheries as 
47,341. The Irish report for the same year states 
the number of persons totally or partially engaged 
in fishing at 21,750, of whom* only 03S7 were exclu- 
sively occupied in the fisheries. If we take the 
larger- number for Ireland and add the totals of the 
three countries together, the total number of fisher- 
men and boys for the United Kingdom amounts to 
119,114. The total number of boats employed in 
England and Wales is not given. The Scottish 
Fishery Board gives the number of boats and 
trawlers belonging to Scotland in 1SS7 as 15,135, 


to which are to be added 102 vessels fitted out 
for long fishing voyages. The total tonnage was 
132,837. According to the Irish report, the total 
number of boats employed in Ireland in the same 
year was 5865. 

The herring-fishery is by far the most productive 
and valuable of all the sea-fisheries of Scotland. 
The largest herring-fishing on the Scottish coasts 
ever known was in 1884, when 1,697,077 barrels 
were cured. The number cured in 18S7 was 
1,303,424, valued at £1,042,739. This is, of course, 
very different from the value on landing. 

In the statistical tables of the Board of Trade 
the following statistics of foreign countries are 
given 

Vessels. Men. Value of Fisheries. 

Norway (1887) 31,630 123,843 £820,000* 

France (1886) 23,880 136,178 3,361,000 

Canada (1887) 29,260f 59,933 3,830,438 

The United States do not publish an annual 
estimate, hut the figures for I860 given in the com- 
pendium of the tenth census are : Fishermen, 
131,426; vessels, 6605; boats, 44,804; value of 
products, £8,609,210. 

In the Board of Trade returns it is stated that 
the sea-fisheries of the United Kingdom appear 
to be of greater value than those of any other 
country which publishes tolerably complete records, 
and probably are of greater value than those of any 
other country in the world. And this in spite of 
the fact that the yield of the sea-fisheries of the 
United States in 1880 is stated to be worth more 
than eight million pounds. The explanation of 
this is that the United States figures include more 
than the mere landing values, and that an exact 
comparison of British with American fisheries can- 
not yet be made. If we compare the number of 
fishermen to the total population, we find that 
the proportion in Scotland is about one in 76 ; in 
England and Wales, one in 612 ; in Ireland, one in 
216 ; in the United States, one in 3S1 ; in Norway, 
one in 16 ; in Fiance, one in 278. 

Fisheries exhibitions like that at London in 1883 have 
been held in various places with much success. On 
fisheries, see articles Pisciculture, Angling, Cod, 
Herring, &c. ; also E. IV. H. Holdsworth, Deep-sea 
Fishing and Fishing Foals ( 1874 ) ; the English, Scottish, 
and Irish Reports; the Journal of the Marine Biological 
Association (begun in 1887) ; and the Annual Bulletin ol 
the United States Fish Commission. These last contain 
comprehensive articles on the fisheries of all parts of the 
world. 

Fisher’s Hill, in the Shenandoah valley, Vir- 
'nia, 30 miles S. of Winchester, memorable for 
leridan’s victory over the Confederate General 
Early, on 21st September 1864. 

Fishes, a great class of backboned animals, 
rising above the lowly vertebrates — Ascidians, 
lancelet, and round mouths — on the one band, and 
leading on to the Amphibians on the other. The 
Tunicates or Ascidians (q.v.) are indeed numerous, 
but they are mostly degenerate; the level attained 
by tlie lancelet (Amphioxus, q.v.) is represented 
only by a single genus ; the round mouths or 
Cyclostomata (q.v.) are few in number and parti- 
ally retrogressive, but the fishes have been and are 
successful. In the possession of the character- 
istic vertebrate axis and central nervous system, 
in genera! compactness and co-ordination of struc- 
ture, in their external armature of scales, and 
in their great fecundity, fishes have an easy 
pre-eminence over their invertebrate inferiors, 
while as successfully adapted forms they bold as 
firm possession of their own special medium as 
birds do of theirs. Their success may be read in 
the immense number of individuals, species, and 

* The value, however, for each year from 1874 to 1880 Is given 
as over £1,000,000. 

f Of which only 11GS were vessels, the rest boats. 
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genera, not only now, but in the great .-eons of 
the past; in the geological record which shows 
how the Cartilaginous Fishes (q.v.) or shark tribe 
have persisted strongly from Silurian times, or 
how the decadent Ganoid (e.g. sturgeon) order 
is followed by a yet richer predominance of the 
modem Bony Fishes (q.v.); and, furthermore, in 
the wealth of adaptive specialisation which dis- 
tinguishes so many, and which in the case of the 
‘ double-breathers ’ or Dipnoi prophesies, in the 
evolution of lungs, the important transition from 
water to terra finna. 

Literary History. — The history of the study of 
fishes finds its beginning as usual in the work of 
Aristotle (384-322 B.C.), who distinguished over a 
hundred /Egean species, is perfectly clear in dis- 
criminating them from cetaceans and invertebrates, 
and records a surprising amount of information in 
regard to both their structure and habits. As with 
other departments of natural history, so ichthy- 
ology, in spite of its stable foundation, remained 
virtually unprogressive for eighteen centuries. In 
the 10th century at length Belon began to collect 
both specimens and information ; Salviani,- the 
physician of three popes, published an illustrated 
work characterised rather by artistic merit and 
popular interest than by scientific value ; while 
Bondelet, as a medical anatomist, ventured further 
into structural details than either of his contem- 
poraries. In the next century the classifying 
genius of Kay and Willughby achieved great pro- 
gress, and the establishment of order was continued 
by Artedi, whose results were edited by his fellow- 
student Linmeus. The labours of the Linntean 
school were ably continued by Bloch and Lac6pede, 
both working during the critical period of the 
French Ke volution. The anatomical investigations 
of Alexander Monro, embodied in a classical folio, 
led on to the great Ilistoirc Naturcllc dcs Poissons 
begun by Cuvier, continued by his pupil and colla- 
borateur Valenciennes, and finally left unfinished 
in 1845 at the twenty -second volume. The virtual 
discovery of the Ganoids by Agassiz, their investi- 
gation by Johannes Muller, the separation of the 
Dipnoi, the Cyclostomata, and Amphioxns by the 
same anatomist, and the discovery of Ceratodus, 
described in 1S71 by Gunther, were ichthyological 
events of great importance. Within late years, 
apart from the vigorous prosecution of anatomical 
investigation, the study of the development of 
fishes lias yielded to such workers as Balfour, 
Parker, and Semper results of fundamental import ; 
our. knowledge or fossil forms is being continually 
enriched by the researches of Traquair and otheis ; 
the theoretical aspects of structure have been especi- 
ally investigated by Dohm ; while the high-water 
mark of general ichthyology is represented in the 
British Museum Catalogue of Fishes and other 
works by Gunther. 

General Survey . — After excluding the lancelet 
and the round mouths as survivors of far-removed 
ancestral forms, there remain four great orders of 
fishes properly so called — the Cartilaginous Fishes, 
the Ganoids, the Dipnoi, and the Bony Fishes or 
Teleosteaus. The first three orders, of more ancient 
origin, are distinguished as Faheichthyos from the 
| modern fishes or Tclcostei which now form the vast 
majority. The cartilaginous fishes include the 
Elasmobranchs— skates and rays, sharks and dog- 
fish, with the addition of an unimportant sub-order, 
Ilolocephali, for the king of tho herrings (Chiimera) 
and the genus Callorliynclius. The Ganoids or 
heavily-armoured fishes had their golden ago in 
Devonian and Carboniferous times, and are re- 


I olyptcrus, and Amia; while the Dipnoi or double- 
breathers have only three representative genera, 


widely separated in geographical distribution— 
Ceratodus from Queensland, Protopterus from 
West and tropical Africa, and Lepiuosiren from 
the Amazon. The Teleostean fishes include all the 
most familiar fresh-water and marine forms. 

General Characters. — Like other vertebrates, 
fishes possess a segmented body, well indicated by 
the disposition of the muscles ; a dorsal nerve cord, 
swollen anteriorly into a brain; a dorsal' axis or 
notochord, more or less completely replaced by a 
genuine backbone; a set of respiratory clefts on tho 
pharynx, which here persist and are associated 
with gills ; a ventral heart ; and eyes which arise 
for the most part as outgrowths of the brain. But 
their prominent peculiarities are associated with 
the three sets of structures — scales, fins, and gills. 
The scales are products of both outer and inner 
skin — i.e. of both epidermis and dermis ; the un- 
paired median fins are always supported by skeletal 
rays, and the paired lateral fins or limbs arc never 
in any definite sense fingered ; the gills are retained 
throughout life, and except in the Dipnoi there 
are only the beginnings of pulmonary respiration. 
Technical negative characters are the absence of an 
allantoic bladder and of a true inferior vena cava. 

Structure and Functions. — The most character- 
istic form is that of herring, haddock, salmon, and 
the like, an elongated, laterally-compressed spindle, 
thinning off like a wedge posteriorly, and obviously 
the result of, or an adaptation to, the mode of 
aquatic progression. But the skates are flattened 
from above downwards, and the bony flat-fish, such 
as plaice, are compressed laterally; the eels, the 
ribbon -fish (e.g. Regalecus), the band-fish (Cepola), 
the pipe-fish (Syngnathus), are much elongated; 
while the globe-fish (Tetrodon, Diodon), cofler-fish 
(Ostracion), and sun-fish (Orthagoriscrrs) are more 
or less globular. The flat-fish live at the bottom ; 
the elongated forms have a serpentine habit of 
creeping through crevices; the globular forms are 
sluggish, and may float apparently passive in the 
water. Prominent external character's, to be 
presently noticed in order, are the nostrils and 
eyes, the openings of the gill-cavities, the various 
kinds of scales, tire paired and the median fins, the 
lateral sensory lines, the openings of the gut and 
urinogenitnl organs, the symmetrical or asym- 
metrical shape of the tail. 

The skin lias no true glands ; the under stratum 
or cutis is without muscular elements ; both layers 
take part in forming the exoskeleton of scales. In 
soinebony fishes, in the Dipnoi, and in the sturgeon, 
goblet-like mucous cells burst and produce a slimy 
surface, but the usual slime so noticeable in skates 
and many other fishes exudes from special sensory 
tribes. Pigment cells under nervous control are 
common in the skin — e.g. in plaice, which thereby 
more or less rapidly alter their colour to suit their 
surroundings. The colours of fishes are often 
resplendent, and usually depend on the presence ot 
lipochrotne or fatty pigments, greatly enhanced by 
structural peculiarities and by the presence of a 
silvery foreground of guanin in tho epidermic cells 
(see Pigment). As in the ‘gemmeous dragonct, 
the males nre at the breeding season often trnrr- 
figured in brilliant ‘wedding’ robes. The exoskcie- ; 
ton varies very widely, and so inconstantly that 
Agassiz’ attempt to base a classification on the 
nature of the scales lias been universally abandoned- 
Cartilaginous fishes arc characterised by large or 
small skin-teeth, ‘dermal denticles’ or • ‘ placoal 
scales,’ forming the spines of a thomback or tne 
shagreen of a shark. They are based in l>one, core* 
with dentine, tipped with enamel, and are similar 1 1 
structure and development to the tnio teeth of tj't 
mouth. The hone and dentine are formed from in- 
cut is or dermis, the enamel from the cpidcrnm* 
Skin-teeth occur here and there in other fishes- o 
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flat scales predominate. These lie in sacks of the 
under skin, sometimes fuse together into plates, are 
covered with enamel in the bony pike and some 
other Ganoids, hut are best known as soft overlap- 
ping plates in the common Teleosteans, where they 
are called cycloid or ctenoid, according as the. free 
margin is entire or toothed. 

Skeleton . — The oldest vertebrate skeletons were 
cartilaginous, and the greater part of every indi- 
vidual framework has to recapitulate this stage. 
Very early, however, and at first in scales and teeth, 
bone was developed ; but many of the older types of 
fishes are only slightly or very partially beyond the 
cartilaginous level. This is true of Elasmobranehs, 
Dipnoi, and some Ganoids, while other Ganoids and 
the bony fishes par excellence — the Teleosteans — 
have ossified skeletons. As in all other vertebrates. 


place, what are called skin bones have to be taken 
into account. These dermal ossifications, ‘mem- 
brane,’ or better ‘investing-bones,’ probably had 
their historic origin in the fusion of bony scales. 
They are greatly developed in bony Ganoids and in 
Teleosteans, and more or less cover the ehondro- 
cranium on its roof, floor, and sides. (3) Lastly, 
there depend from the skull a series of arches, of 
which the posterior form supports for the gills, 
while the anterior form at least the groundwork 
of the jaws, and may enter into yet more intimate 
union with the main body of the skull. 

Limbs . — The paired fins of fishes are in origin 
strictly comparable with the arms and legs of higher 
vertebrates, but their component parts are too 
simple to be very definitely compared, with those of 
fingered or toed appendages, such as occur for the 
first time in amphibians. A typi- 
cal fin consists of a basal piece, or 
of several, associated internally 
with a pectoral, and less constantly 
with a pelvic girdle. From the 
base a large number of rays radi- 
ate outwards. A most interest- 
ing type, from which some have 
attempted directly to derive the 
‘dactyls’ of higher forms, is ex- 
hibited by the Dipnoi, in which a 
main axis runs down the limb (see 
Ceratodus). It seems most prob- 
able that the paired fins are con- 
centrations or remnants of a con- 
tinuous lateral fin extending along 
, each side of the body, or of a series 
of limbs, one for each segment. Among the modi- 
fications worth noting are the enormous pectoral 
fins of skates, the anterior position of the pelvic fins 
in many bony fishes, and the entire absence of limbs 
in eels, pipe-fish, and a few other Teleosteans. As 
to their use, it must be remembered that the chief 
organ of locomotion is the tail, and that the paired 
fins serve to raise and depress the fish in the water, 
or to some extent as rudders. In a few cases, as in 
the climbing perch, they are utilised as scrambling 
appendages. The pectoral girdle which supports 
the fore-limb is cartilaginous in Elasmobranehs, 
Dipnoi, and some Ganoids, but is elsewhere ossified. 
Coracoid and scapular portions are distinguishable, 
while in Ganoids and Teleosteans there is a special 
development of investing bones. The pelvic girdle 
is a well-developed hoop in Elasmobranehs, while 
in Ganoids ana Teleosteans, with one or two 
trifling exceptions, it is absent. The unpaired 
fins are derived from a continuous fringe seen -in 



Fig. 2. — Tlie Origin of Fins : 

A, showing the undifferentiated embryonic and probably primi- 
tive state, with continuous median and lateral fins. B, 
showing tiro two dorsals, the caudal and anal unpaired fins, 
and the pectoral and pelvic paired fins. (After Wiedcrslieirn 
and Parker.) 

the embryo (see fig. 2), and this state occasionally 
ersists. * Usually, however, there are several 
orsals and anals, and the great locomotor fin of 
the tail. The rays are homy, cartilaginous, or 
bony, and vary enormously in size, form, and 
number. Sometimes spine-like and all of one 



the longitudinal- axis begins as a rod of cells on 
the dorsal wall of the gut. This notochord, itself 
of endodermic origin, becomes surrounded by a 
mesodemuc sheath, and when a genuine vertebral 
column is established it is always by the predomin- 
ance of the sheath over the enclosed rod. In some 
Elasmobranehs, in gristly Ganoids, such as the stur- 
geon, and in Dipnoi, the notochord with its sheath 
persists undivided ; while in other fishes vertebral 
bodies, bony or otherwise, are established. The 
typical fish vertebra is concave at both ends, and 
every two adjacent vertebra; thus enclose a wide 
space in which the remains of the notochord persist. 
The bony pike (Lepidosteus), one of the bony 
Ganoids, stands alone in having vertebrae hollow 
behind but convex in front. The dorsal axis pro- 
tects the spinal cord, which lies above, by forming 
a continuous tunnel, or by a succession of ‘ neural 
arches.’ In the tail region ‘ luemal processes’ 
similarly surround the blood-vessels, and the exter- 
nal ends of neural and haemal arches may come to 
be associated with dorsal and anal unpaired fins. 
The tail-end of the axis is usually bent upwards, 
but is straight in Dipnoi and a few others, and is 
surrounded by a special bony sheath in many Tele- 
osteans. ’ Thus, we have an asymmetrical tail in 
Elasmobranehs and some Ganoids, a perfectly sym- 
metrical tail in Dipnoi, and a superficially Symmetri- 
cal tail in most Teleosteans, and in some Ganoids, 
where the way in which the rays are disposed dis- 
guises the real upturning of the axis. When the 
notochord remains undivided the libs are cartila- 
ginous, and in all fishes they are very simple. 

To understand the skull it is necessary to recog- 
nise its triple origin : (1) The brain is at first en- 
closed in a cartilaginous box, with which the gristly 
capsules surrounding nose and ear become at an 
early stage intimately associated. This chondro- 
cranium or gristly brain-box is a truly axial portion 
of the skull, corresponding to a comparatively large 
number of segments (see Skull). It is always 
well developed, and remains entirely unossified in 
ElasmobraucUs alone, being in other fishes more or 
less modified into bones. (2) But, in the second 
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piece, sometimes soft and jointed, they afford valu- 
able aids in classification. 

Muscular System.— The great muscles of the 
trank and tail, which do the work of locomotion, 
retain a segmented arrangement ( as can be very 
plainly seen even on a boiled fish) ; and the segments 
or myotonies are separated by septa of fibrous con- 
nective tissue. Very remarkable modifications of 
muscular tissue form the various electric organs. 
See Electric Fishes. 

Nervous System. — The brain and spinal cord are 
smaller in relation to the body than in other 
vertebrates. The growing skull outruns what it 
encloses, and the adult brain thus lies in a relatively 
large cranial cavity. All the usual divisions of 
the brain are developed, and in adult life lie 
virtually in one plane. Ten nerves from the hrain, 
a large number from the spinal cord, and a 
sympathetic system exhibit their usual relations. 
See Brain, Nerve. 

Sense Organs. — In most fishes a diffuse sensory 
system is located in the skin. Nerve endings of 
various kinds occur here and there over the surface, 
projecting superficially, arranged in definite lines, 
lodged in pits, or associated with a peculiar system 
of canals filled with mucus. The sensory structures 
thus variously arranged are distinguished as ‘ nerve 
eminences ’ and as ‘ end buds.’ The former are very 
familiar in the lateral lines, one of which runs down 
each side of most bony fishes, and in the mucous 
canals which branch so abundantly on skates. The 
‘ end buds ’ hardly occur in Elasmobranchs, but are 
abundant in Tcleosteans, especially about the 
head. Near the mouth of the sturgeon, the cod, 
and other forms are tactile ‘barbules.’ Important 
too, though unfamiliar, are the ‘ eye-like,’ ‘ pearl- 
like,’ and ‘phosphorescent’ organs on the skin of 
deep-sea fishes. 

The nose sacs lie ventrally in Elasmobranchs, in 
some of which — e.g. skates — they are connected 
with the corners of the mouth in a sort of hare- 
lip fashion. In Ganoids and Tcleosteans the 
nasal sacs lie dorsally in front of the eyes, while 
the Dipnoi are alone among fishes in having pos- 
terior nasal apertures opening within the mouth, 
as in higher vertebrates. 

The eyes (see Eye) are usually large, but are 
destitute of glands, and have but a slight develop- 
ment of lids. In fishes living in darkness, whether 
in caves, mud, or the deep sea, the eyes may be 
rudimentary (see Blind Fish). The final position 
of both eyes on one side is a remarkable peculiarity 
of bony Flat-fishes (q.v.). 

The ear, which is not very deeply buried, is 
surrounded by a cartilaginous capsule in Elasmo- 
branchs and Dipnoi ; but in other cases, whether 
the surroundings be gristly or bony, the wall next 
the skull is membranous. As in higher forms, the 
ear begins as an inturning of the skin, and a canal 
opening to the exterior in many Elasmobranchs 
persists as a remnant of this. From the compara- 
tively superficial position of the car, the waves of 
sound have not to penetrate so deeply ns in higher 
vertebrates, and ‘ are conducted partly through the 
gill-cover (when present), and partly through the 
gill-slits or. spiracle ;’ while in the skate there is 
what physiologically corresponds to a kind of 
drum. Inside the ear are tho usual otolithic 
accumulations, sometimes soft, sometimes stone- 
like. In many Telcostcans, as may bo conveniently 
seen in cod or haddock, one of the otoliths is 
strikingly large. 

Intelligence and Emotions. — Fishes are not usu- 
ally credited with many emotions or with much 
intelligence, but their natural life hns not vet been 
sufficiently studied to admit of a fair verdict. As 
it is,, anglers know how they become wary and 
cunning, and keepers of aquaria have recorded I 


many instances of the commoner emotions and of 
fair intelligence. According to Bomanes their 
emotions approach those of ants or of children four 
months old, except that no evidence of genuine 
sympathy is forthcoming. ‘ Fear and pugnacity are 
too apparent in fish to require special proof. Tho 
social or gregarious feelings are strongly shown hy 
the numberless species which swim in shoals, the 
sexual feelings are proved by courtships, and the 
parental by those species which build nests and 
guard their young/ The stickleback woos his 
mate with undisguised passion and amusing 
coquetry, and guards the nest and eggs with jealous 
care. The Chinese butterfly-fish or Macropod, . 
besides making an ingenious frothy nest of air and 
mucus, lifts the eggs into it bv enveloping them in 
a cloud of bubbles. Tamed fislies have been known 
to become familiar with their keepers, and to 
answer to certain sounds. In natural life, the 
angling of the fishing-frog, the spitting of the 
arclier-fish, the leaping of salmon and their careful 
selection of spawning grounds, the memory for 
localities which some are said to exhibit, all indi- 
cate that intelligence is not asleep in the fish’s 
brain. 

Alimentary System and Food . — The gut of fishes 
exhibits the usual vertebrate characteristics; but 
the distinctions of the several regions arc often 
less marked than in higher forms. The mouth has 
no salivary glands, but, except in sturgeons, some 
Lophobranchs, and a few more, it has well-developed 
teeth on various bones. These mainly consist of 
ivory or dentine, tipped with enamel, and vary 
greatly in size, form, and mode of attachment. In 
cartilaginous fishes they rise out of a fibrous 
membrane which grows over the jaw as the outer 
teeth are worn away; in the angler (Lophius) and 
some other Telcosteans they bend backwards, and 
oppose the egress of struggling prey; in bony 
Ganoids and in Teleostei they occur on branchial 
arches (pharyngeal teeth), as well as on the usual 
bones of the skull. The mouth is ventral in 
Elasmobranchs, but in other cases is terminal, or 
occasionally upturned. The plmiynx opens to 
the exterior by the respiratory gill-slits ; gullet, 
stomach, intestine, liver, and gall-bladder have 
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Fig. 3. — Internal Anatomy of tho Carp, showing tho muscle 
segments where tho skin has been removed : 
o, gills; l, heart; c, liver ; <1, swim-bladder; e, intestine; 

/, ureters. 

their usual relations ; in Ganoids and most Telcos- 
teans a large number of ‘pyloric ca’ca’are given 
off at tho beginning of the intestine ; the pancreas 
is often diffuse or absent in Tcleosteans ; except 
in the last-named order, but especially in Elm-mo- 
branclis, there is a spiral ridge running down the 
large intestine, greatly increasing its. internal 
surface. In Elasmobranchs and Dipnoi the gut 
ends in a cloaca or common chamber, into which 
tiie urinogenital ducts also open. In other lushes 
the anus lies in front of and separate from the 
other aperture or apertures. ' . 

The food of fislies is very diverse, from minute 
Protozoa to whales ; they arc carnivorous, vegeta- 
rian, or virtually omnivorous. 'Worms, crustacean 0 , 
insects, and mollusc-, and other fishes arc important 
items in the carnivorous diet, in which they arc 
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usually voracious and often anything but dis- 
criminating. Some swallow mud for its living or 
decomposing contents ; others, again, feed on sea 
and fresh-water weeds. The food is usually 
swallowed whole, though some sharks tear their 
prey into available pieces. jNbt a few forms 
manage to swallow other fishes out of all proportion 
to their own size, and in museums may he seen 
specimens which have managed to get outside 
victims even larger than themselves ! Besides the 
formidable teeth of sharks and the like, the 
modifications of the jaws in sword- and saw-fish 
are conspicuous adaptations to a highly-evolved 
carnivorous habit. 

Circulation. — In all fishes, except the Dipnoi, 
the heart receives impure blood only. This is 
driven by the muscular chamber or ventricle to the 
mils, whence being purified it is collected into the 
dorsal aorta which gives off arteries to all parts of 
the body except the head, which receives a direct 
supply from the most anterior of the vessels return- 
ing from the gills. From the body anterior and 
posterior veins convey the impure blood into the 
heart, into the so-called senus-venosus, or porch 
to the auricle. Though the direct work of the 
heart is solely to drive impure blood to the gills, 
it need hardly be pointed out that, as the chief 
origin- of the alterations of pressure which deter- 
mine the circulation, the heart has its usual, 
though obviously indirect, systemic significance. 
Except in the bony fishes, the ventricle is pro- 
longed into a contractile tube known as the conus 
arteriosus; but, except in the Dipnoi, the heart is 
accurately described as two-chambered. Venous 
blood from the posterior region passes through 
the kidneys, forming a renal-portal system, as 
in amphibians and most reptiles, and there is the 
usual hepatic-portal system wherein vessels from 
the intestine pass into the liver. The hepatic 
veins leading from the liver enter the heart 
independently of the other posterior veins, and 
thus there is no strict inferior vena cava. In the 
Dipnoi the circulation has been modified with the 
acquisition of lungs. The heart receives pure as 
well as impure blood, and the auricle is divided by 
a septum. Fishes have the usual lymph system, 
and the ordinary blood-glands — spleen, thyroid, and 
thymus. 

Respiratory System. — From the pharynx the 
characteristic vertebrate clefts open to the exterior, 
and admit of a water current in by the mouth, 
down the pharynx, out by the clefts. Between 
the clefts extend the supporting (branchial) arches, 
and these bear the folds or filaments on which the 
blood is exposed — in other words, the gills. In 
the cartilaginous fishes the separate gill-clefts are 
obvious enough externally; in other fishes the 
apertures are protected by a fold or operculum, 
and the partitions which form a series of chambers 
in skate or shark become more or less reduced. 
Thus, in the haddock there is one external opening 
on each side, and the gill-filaments are borne upon 
arches which are only attached at their extremities. 
The number of gills or clefts varies considerably ; 
there are usually five in Elasmobranchs, four in 
Teleosteans. The primitive fish doubtless had a 
large number of gill-slits, and Heptanchus still 
survives with seven. In Elasmobranchs and some 
Ganoids the most anterior of the distinct gill-slits 
forms what is known as the ‘spiracle,’ opening on 
the top of the head, sometimes bearing a rudi- 
mentary gill, and lying in the position of the 
Eustachian tnbe in higher animals. In young 
Elasmobranchs, sturgeons, and many bony fishes 
there are to start with external gill-filaments, 
somewhat like those of a tadpole, while in Prot- 
opterus, one of the Dipnoi, there are three pairs 
ot external gills in adult life. In the majority of 


fishes, but not in Elasmobranchs, nor in bony flat- 
fish such as plaice, there is an Air-bladder (q.v.) 
or swim-bladder, which arises almost always as a 
dorsal outgrowth from the gut, and prophesies the 
lung of higher vertebrates. As the name suggests, 
its function is in most cases hydrostatic, raising or 
lowering the fish according to its state of expansion 
or contraction, and it always receives a supply of 
arterial blood. In the ‘ double-breathing ’ Dipnoi, 
which gulp air at the surface, the swim-bladder 
functions as a genuine lung, and the same is true 
to a less marked extent of a few other fishes. In 
all Ganoids and in the Pliysostomi section of bony 
fishes the connection between air-bladder and gullet 
remains throughout life an open passage ; in the 
other bony fishes (Physoclisti) the connection is a 
solid cord or is altogether obliterated. The sac 
extends along the back under the vertebral column, 
and is exceptionally (e.g. Polypterus) double like 
lungs ; in four families of Teleostei it is connected 
anteriorly with the ear by a chain of bones, ‘ by 
means of which its relative fullness can be appre- 
ciated by the fish.’ Some bony fishes— e.g. climb- 
ing perch and certain Siluroids — have curious acces- 
sory respiratory organs, and are able to remain for 
some time out of the water; and here .also may 
be noted the dilatable sac which opens into the 
ventral side of the pharynx in some box or globe 
fishes— e.g. Diodon. 

Excretory System. — To the zoologist the kidneys 
of fishes are of great interest, because it has been 
possible through the study of their development to 
reach an approximate elucidation of the ‘homo- 
logies ’ or real resemblances in the different parts of 
the urinogenital system throughout the vertebrate 
series. Only two general sentences are here per- 
missible. At an early stage a segmentally arranged 
series of ciliated excretory tubules, or neplnidia, 
make their appearance ; they are strictly com- 
parable to the excretory tubes of invertebrates, 
and a certain unity is thus demonstrable between 
earthworm and dog-fish. Of these little tubes some 
form the adult kidney, others the ‘ Wolffian body ' 
or ‘ parovarium,’ while others disappear. But, 
besides the tubules which lie transversely, there is 
on each side a longitudinal duct with which some 
at least of the nephridia become connected ; this 
so-called ‘segmental duct’ is either derived, as the 
insinking of a skin (ectodermic) groove, or else 
from the external portion of the middle (meso- 
dermic) layer; on each side it typically becomes 
double, ana forms the reproductive ducts for either 
sex, but the half which is important in the male is 
rudimentary or unimportant in the female, and vice 
verstl. 

Reproduction. — The sexes are almost always 
separate, but a male organ or testis ‘ is constantly 
found imbedded in the wall of the ovary in Chryso- 
phrys and Serranus (two bony fishes), and the last- 
named fish is said to bo self-impregnating.’ As in 
most other vertebrates, occasional hermaphroditism 
occurs as an abnormality' — e.g. in mackerel and 
herring. The males of bony fishes are usually' 
smaller than their mates, and sometimes very 
markedly so ; in many cases, especially at the 
breeding season, they are further distinguished 
from the females by bright colouring. Tlius, the 
male ‘gemmeous dragonet’ (CatUonymus lyra ) is 
so flushed with brilliant colour that it was regarded 
by Linnreus as quite distinct from the ‘sordid, dingy 
female. The male sea-scorpion ( Coitus scorpius), 
usually ill-favoured, becomes gorgeously ndomed 
during the spawning season, and the same is true 
of a great many forms. In Elasmobranchs the 
males are distinguished by the possession of copnla- 
tory organs or ‘claspers.’ As the males often fight 
with their rivals, special adaptations have come to 
be associated with this habit ; of these the hooked 
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lower jaw of tlie male salmon, so suitable for but- 
ting, is perhaps the most familiar instance. . In 
many marine hslies the females appear to be in a 
very large majority. There are frequently other 
differences between the sexes, especially as re- 
gards the unpaired fins, and Darwin also quotes 
some cases (especially Ophidium) where it seems 
that the males, and the males only, have the 
power of producing sounds. See Sex, Sexual 
Selection. The ovaries and testes are almost 
always paired organs, which become large and con- 
spicuous in the reproductive season. In all Teleo- 
steans save one, and in the bony pike (Lepidosteus), 
there are ducts continuous with the ovaries ; in 
other fishes the eggs burst into the body-cavity, and 
are subsequently pressed into the ducts. The male 
elements are likewise occasionally set free in the 
body-cavity (Dipnoi and Murrenidre), but usually 
pass more or less directly into ducts. In most 
Elasmobranchs, in Ganoids, Dipnoi, and a few 
Teleosteans, there are two openings or ‘ abdominal 
pores ’ from the body-cavity to the exterior, which 
perhaps represent a primitive exit for the reproduc- 
tive elements, and in a few eases still serve for that 
purpose. In the great majority, however, the 
reproductive ducts fulfil their usual functions, and 
open either into a cloaca in Elasmobranchs and 
Dipnoi, or behind the anus in Ganoids and Tele- 
osteans. 

Most fishes are oviparous, laying the eggs as 
such, and that usually in great numbers. They 
are extruded on the bottom— e.g. among gravel — 
or in many cases are discharged broadcast in the 
water. A few fishes, such as sturgeon and salmon, 
ascend rivers for spawning purposes ; while others, 
like the eel, descend to the sea. The female salmon 
is careful in the choice of a spawning ground, and 
in ploughing a groove for the eggs among the gravel 
is said to avoid areas which have been already 
occupied by her forerunners. In regard to trout, 
it has been observed that the absence of a suitable 
bottom may lead to retention of the ova, to con- 
sequent disease in the organ, and to an inferior 
brood the next season. The eggs of oviparous 
Elasmobranchs are surrounded by a chitinoid case, 
the so-called mermaid’s pm-se, so often found empty 
on the beach. This sheath is a product of the lower 
portion of the oviduct, and often has tendril-like 
prolongations at the comers, which twine them- 
selves automatically round seaweed, where the 
embryos are rocked till the time of hatching. Most 
sharks and a few Teleosteans bring forth their 
young alive. . In the viviparous Teleosteans the 
eggs develop in the ovary ; in the sharks, in the 
lower portion of tho oviduct. Two of the vivi- 
parous sharks ( Must cl us Item's and Carcharias 
glaitcits) are of peculiar interest in the establish- 
ment of a vascular placenta-like union between the 
yolk-sac and the wall of the oviduct, an arrange- 
ment which has also been noticed in' a couple of 
lizards. . In the Telcostean Anablcns the yolk-sac 
has villi which protrude into a dilated ovarian 
chamber, and absorb nutritive material. As to 
fertilisation, the usual process is that the male 
deposits the spermatozoa or the milt upon the laid 
eggs or spawn, but it is evident that fertilisation 
must he internal when the forms arc viviparous or 
when the eggs arc enveloped in a firm sheath. 

Parental Care is but rarely exhibited by fishes, 
and then usually on the part of the males. Love 
for offspring usually varies inversely with their 
number, and those of fishes are legion ; nor would 
young fish benefit much by any care, except an 
impossible providence which would prevent their 
being swallowed. Apart from numerous viviparous 
forms, the female of a Silumid genus (Aspredo) 
carries the ova on her belly till they aie hatched, 
just as the Surinam toad bears her progeny on her 


back ; and in Solenostoma a pouch for the eggs is 
formed by the ventral fins and skin. The male 
stickleback (Gastrosteus) makes a nest of grass 
stems and water weeds, weaves it round with 
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The male of a Pipe-fish {Syngncitkvs (tens), with pouch 
beneath the tail for carrying the eggs (after Gunther). 

mucous threads (which seem to he almost patho- 
logical products of the kidneys compressed by the 
enlarged male organs), and jealously guards tho 
eggs laid by his mate. The same is said to he true 
■of a species of Chromis from the Sea of Galilee; 
and more or less elaborate nests arc formed by the 
■males in the geneva Cottns, Cyelnptevns, Antev,- 
narius, Ophiocephalus, and Callichthys. ‘The male 
of some species of Anus canoes the ova about with 
him in his capacious pharynx,’ while in the pipe- 
fishes and sea-horses various abdominal brood- 
pouches are developed. 

Development . — The fish egg is a small thing, ex- 
cept in the cartilaginous hslies, where it is .very 
large, and enclosed in the characteristic chitinoid 
case. In other fishes there are only the usual egg- 
sheaths, such as the zona radiata, with one aper- 
ture or more for the entrance of the spermatozoon. 
Fertilisation usually takes place in the water, 
much less frequently within the female. Since 
the old experiments ' of Jacobi (1757-63), artificial 
mingling of the sperms and eggs has often been 
resorted to, both m the embvyological laboratory 
and in the practical work of stocking rivers (see 
Pisciculture). In the egg the yolk usually bears 
a large proportion to the strictly formative material, 
and the division with which development begins is 
partial in all known cases except the sturgeon and 
the bony pike. Development is, in most eases, a 










Fig. 5. — Young bony Fish, with dependent yolk-sac still 
unabsovbed. 

rapid process, and the newly-hatched forms hear 
the still incompletely absorbed yolk-sac dependent 
from their ventral surface. The larval forms aro 
often unlike the parents, for instance, in the posses- 
sion of external gill-filaments in Elasmobranchs, 
Ac. , or in minor features connected, with month, 
fins, and armature. The most striking change rs 
that which happens to young, bony Flat-fish (q.v.J. 
See Embryology, and such articles a« SALMON. 

Delation to Environment . — In many fishes the 
limit of growth is less definite and lc>s rapidly 
attained than is usual among higher vertebrate 6 . 
In favourable circumstances individuals will ftp *m 
growing, and may far outstrip the average <>t the 
species, while, on the other hand, a confined habitat 
and restricted food-supply may reduce the sue. 
'The young of coast-fislies, when driven out to »sea, 
where they find a much smaller. supply of. loom 
remain in an undeveloped condition, assuming a 
I hydropic appearance.’ Such, probably, are the 
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enigmatical Leptocephalidfe. Besides affecting the 
size, the nature of the suiTOundings and the nutri- 
tive supply influence both form and colour. It 
is a well-Known fact that the same species of trout 
presents a variable appearance, according to the 
habitat of the individual. It rarely happens among 
fishes that the pigment wholly disappears, but it 
is not uncommon for an ‘incipient albinism ’ to 
be produced by a change of the contents of the 
pigment-cells into yellow, a variation most familiar 
m the gold-fish, but occurring in not a few. Very 
different, and of more importance in the life of the 
fish, is the power which some possess of sympa- 
thetic change of colour. Thus, in the plaice the 
colour of the environment influences the eye, a 
nervous impulse determining the contraction ov 
expansion of the pigment-cells passes to the skin, 
and the animal is adapted to the colour of the 
ground on which it rests. Few general statements 
can be made as to the sensitiveness of fishes to 
changes in the medium. Pelagic fish are very 
susceptible; but other marine forms — e.g. flounders 
— thrive well in fresh water. ‘ A shark lives in Lake 
Nicaragua ; a goby, blenny, and Atherina in the 
lakes of North Italy.’ The passage of a fresh-water 
fish to the sea is very rare. Many fishes can endure 
rolonged fasting and also lowered temperature, 
ut in both these respects marine forms are far 
excelled by those inhabiting fresh water. Low 
temperature causes some fishes to pass into a torpid 
state of ‘Latent Life’ (q.v. ), or Hibernation (q.v. ), 
while in the dry season of tropical countries other 
forms (e.g. Siluroids and Protopterus) encyst them- 
selves in the mud, where they may remain like 
living mummies for prolonged periods. See also 
Blind Fish. 

Some small fishes live in amicable partnership 
with other animals— e.g. inside large sea-anemones 
(see Commensalism ). The genus Fierasfer seems 
in a fair way to become parasitic, since the mem- 
bers find more or less permanent lodging within 



Fig. 6 . — Fierasfcrs entering and leaving Holothurians. 

(From the atlas of the Naples Aquarium.) 

sea-cucumbers, medusas, and other animals, feed- 
ing, however, not upou their hosts, but upon the 
minute animals which they contain. Fishes them- 
selves are infested by numerous internal and exter- 
nal parasites. Crustaceans, or Fish-lice (q.v.), occur 
in great abundance on skin and gills, especially 
on sluggish or on sickly forms. Various flukes 
are also found externally, and a large number of 
Cestodes in tapeworm or bladderworm stages live 
in the viscera. The pike and burbot are hosts 
of the immature stages of the formidable Bothrio- 
cephalns; the stickleback often bears the young of 
the fresh-water mussel ; a peculiar hvdroid ( Poly- 
podium) is parasitic on the eggs of the sturgeon; 
and so on through a long series (see Parasitism ). 

Distribution in Space . — Most fishes live either 
exclusively in the sea or exclusively in fresh water, 
but some pass for spawning purposes from the one 
to the other, and not a few thrive with apparent 


indifference in either or in a brackish medium. 
The marine forms enjoy a wider distribution over 
the globe, but the inhabitants of fresh water also 
spread by circuitous swimming, by changes in the 
nver systems, and even by short overland marches, 
or by having their ova carried on the feet of water- 
birds. Both marine and fresh-water fonns occur 
in Polar regions. Giinther describes about forty 
species from the icy waters at or beyond the 1500 
fathom line ; and fishes are still present in Alpine 
lakes about the level of perpetual snow, up, indeed, 
to a level of 15,000 feet or more. Of genuine fresh- 
water fishes about 2300 species are recorded, of which 
four are Dipnoi, thirty-two Ganoids, and the rest 
Teleosteans, with a marked predominance of carps 
or Cyprinidre, and Siluroids or cat-fishes. The 
marine forms are usually distinguished as shore, 
pelagic, and deep-sea fishes. The shore fishes, in- 
cluding about 3500 species, frequent the coasts, and 
rarely descend below 300 fathoms. The pelagic 
fishes swim and usually spawn in the open sea, are 
less numerous than the shore forms, and thrive 
especially in the equatorial waters : the cartilagin- 
ous fishes form a large percentage of the pelagic 
fauna. The deep-sea fishes include over a hundred 
genera, most of which are Teleosteans. Of these 
forms, monographed by Giinther in liis Challenger 
Report, a little more must be said. 

Deep-sea Fishes were not known with any defin- 
iteness till the Challenger expedition virtually 
discovered the new zoological world which they 
inhabit. The explorations of the Talisman and 
the Travaillcur have also contributed important 
results to our knowledge of these usually strange- 
looking forms. To understand their peculiarities 
it is necessary to recall the principal factors in 
their environment, (a) Sunlight is absent, and so 
often are eyes, which, in the absence of stimulus, 
remain undeveloped. It is interesting to notice 
Giinther’s results. From a depth of from SO to 200 
fathoms the eyes are larger than usual, to make the 
most of the scanty sun-rays which fade away at 
those depths. Beyond the 200 fathom line ‘small- 
eyed fishes as well as large-eyed occur, the former 
having their want of vision compensated for by 
tentacular organs of touch, whilst the latter have 
no such accessory organs, and evidently see only 
by the aid of phosphorescence. In the greatest 
depths blind fishes occur, with rudimentary eyes, 
and without special organs of touch.’ The Phos- 
phorescence (q.v.) is produced by numerous marine 
animals and by the fishes themselves. Many of 
the latter exhibit round, shining, mother-of-pearl- 
coloured bodies, imbedded in the skin, in part 
sensory, in part phosphorescent, {b) The tempera- 
ture of the bottom is low and equable, and a wide 
range of distribution is thus unimpeded. ( c ) The 
ressure is, of course, enormous at those great 
epths, and, though the fishes feel it as little as 
we do that of the air, it has doubtless been an 



Fig. 7. — A deep-sea fish ( Chiasmodus niger) which has 
swallowed another fish (seen beneath) bigger than 
itself (after Giinther). 

important factor in determining their structure. 
Bones and muscles are less developed ; the former 
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are very light and brittle, the latter are thin. The 
forcible ascent to diminished pressure, of course, 
produces rapture and other changes, so that it is 
sometimes difficult to infer the natural form of the 
body and texture of the tissues, (d) As sunlight is 
absent, so also are plants. The abyssal fish are 
therefore carnivorous, ‘the most voracious feed- 
ing frequently on their own offspring, and the 
toothless kinds being nourished bv the animalcules 
which live on the bottom, or which “like a con- 
stant rain” settle down from the upper strata.’ 
Some of the carnivorous forms show evidence of 
great rapacity, and not a few are characterised by 
wide gape and dilatable stomach, able to ‘receive 
a fish twice or thrice the bulk of the destroyer.’ 
The skin in many deep-sea fishes is marked by an 
extraordinary development of the mucus-secreting 
system, and this exuded layer has been observed 


to be phosphorescent in some fresh specimens. 
The colouring is simple, most of the forms beinb 
either black or silvery. The absence of light ami 
the sluggish habit may have something to do with 
this peculiarity. ( c) Lastly, the perfect calm of 
the abyssal water must be remembered, and associ- 
ated with the tendency many of the fishes have to 
develop long, delicate filaments on fins or tail. As 
to the maximum depth at which fishes certainly 
occur, Batliyophis ferox was dredged from 2750 
fathoms. 

Classification . — The chief technical character- 
istics of the four orders, Elasniobranchii, Ganoidei, 
Dipnoi, and Teleostei, may be summed up in the 
following table ; but the articles' Bony Fishes, 
Cartilaginous Fishes, Dipnoi, and Ganoids 
should also be consulted at this stage, as well ns 
special articles on distinctive types. 


Optic Nerves.. . 

GlLL-ArERTDRES. 


SlVIM-DLADDER... 


ISTEsTINE . 


Elasmobrancha. 


With skin-teeth. 

Large; hind pair ab- 
dominal. 

Asymmetrical. 

No investing bones; al- 
most wholly cartila- 
ginous. 

Fuse with a crossing of 
fibres near the brain. 

5-7 opening externally, 
usually -fa spiracle. 

None. 

Cloaca; spiral fold in 
intestine. 


Contractile conus arteri- 
osus. 

Few, large, internally 
fertilised eggs ; many 
forms viviparous. 

Males with copulatory 
organs on hind-limb. 


Large hard scales. 

Hind-limbs abdominal. 

Asymmetrical, or the 
same disguised. 

Investing bones on skull 
and pectoral girdle ; 
otherwise cartilaginous 
or bony. 

The same. 

A cover or operculum; 
sometimes a spiracle. 

Present with persistent 
duct 

Anus separate from 
urinogemtal aperture ; 
a spiral fold. 

The same. 

Small, externally ferti- 
lised ; oviparous. 


A decadent order with 
seven or so living 
genera. 


Large soft scales. 

With a median axis. 

Symmetrical. 

Persistent undivided no- 
tochord ; largely carti- 
laginous. 


Covered internal gills, in 
one case -f external. 
Functional ns a true 
single or double lung. 
As Elasmobranchs. 


The same and a septum 
between anricics. 

Numerous small eggs ; 
oviparous, but little 
known. 

Nostrils communicating 
with mouth. Three 
living genera tran- 
sitional to amphi- 
bians. 


Usually soft scales. 

Hind-limbs often far for- 
ward. 

Apparently, not really, 
symmetrical. 

Well ossified, with com- 
pletely formed verte- 
bra, and well-der el- 
oped investing bones. 

Cross without fusing. 

An operculum. 

Present, with or without 
persistent duct 

No spiral fold; separate 
anus, and often sepa- 
rate urinary and geni- 
tal apertures. 

No contractile conus. 

Numerous small eggs, 
externally fertilised, 
except in a few vivi- 
parous forms. 

The vast majority of 
living fishes. 


In addition to the four orders above contrasted, 
it is usual to distinguish a fifth — Iloloccpliali — for 
the reception of Chinucra (q.v.) and Callorhynclms. 
These two forms, of which no notice has been taken 
in the above general sketch, agree in most of their 
features with the Elasmobranchs, but differ, for 
instance, in the development of an operculum, in 
the distinctness of the anus from the urinary and 
genital apertures, and in the nakedness of the skin. 

History of Fishes . — The earliest fish remains 
occur in the Upper Silurian strata, mostly in tho 
form of spines, scales, shields, and mere fragments. 


. ‘\v 




Fig. 8.— Restoration of Pleuracanthus pamlrt/i 
(Brogniart). 

Some of these belonged to true sharks, but the 
armoured Ganoids (Pternspis) were also alive in 
that ancient time. In the Devonian period both 
orders were represented, but the Ganoids greatly 
predominated, if the remains tnav be trusted ris 




affording a true index. In the Carboniferous the 
Ganoids continued their long golden age, and the 
Elasmobranchs were also abundant. We figure a 
remarkable form (Pleuracanthus) recently desenbed 
from the French coal-measures, which the dis- 
coverer, M. Brogniart, regards as representing at 
least a distinct order, perhaps a sub-class, the 
‘ Pleuracanthides ’ — ‘a group ancestral to and 
connecting the Dog-fishes, Ceslracionts, Jloy*i 
Chimfcras, Sturgeons, and Ceratodns.’ 'try 
singular and novel me the two small anal Ini', 
which are ‘ placed one behind the other, and have 
the appearance of true limbs.’ In the J , ini''io 
strata the modem types of shnik and dojr-lim 
become numerous, anil have so remained ever since. 
Far otherwise the Ganoids; relatively few surviicu 
the Jurassic epoch, and the few genera now JivmK 
form but a paltry remnant of a vast and hetero- 
geneous boat. Some of the ancient Ganoids ex- 
hibit characteristics which link them to the Dipnoi, 
and it is generally admitted tbnl.it was from Gmiiu 1 
ancestry that- the Dipnoi (which appear in to 
Permian) had their origin. The occurrence ot la 
modem genus Ceratodns in strata so far unca 
as the Permian ‘presents the most remarkno. 
instance of persistence in the whole range of , v . erl ®j 
brato animals.’ The Dipnoi form a transitional 
order, leading on to amphibians, and fi r0 . ‘ ‘ ■ 
never included more than a progressive ,e ') - ■ , 
another direction, but probably also fnmi 
ancestry, the modern bony ib-lies or JeD” * 
evolved*. They appear for the first time in tre • 
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ceous strata, ‘being immediately preceded by the 
Teleostoid group of Ganoid fishes of the family 
Leptolepidce, which effects a passage to them 1 
(Heilprin). Forms with open swim-bladders, and 
forms in which the connection with the gut is 
closed, both appear early, but there is no doubt 
that the former (Physostomi) are the more primi- 
tive. Herring, smelt, pike, and other bony fishes 
of to-day occurred in the chalk period, but it was 
only in the Eocene or early Tertiary times that the 
modern fauna became established. Fresh-water 
forms must be regarded as derived from marine 
forms, and the change of habitat probably began 
in very early times. 

To sum up— the first fishes were probably some- 
what after the shark pattern ; these were soon 
followed and outnumbered by Ganoid forms ; in 
successive aeons the Elasmobranchs increased and 
remained firmly established if not markedly pro- 
gressive; the Ganoids on the other hand waned 
most markedly, but according to many they gave 
rise to the highly successful Teleostean type, and 
to the progressive transitional Dipnoi. At present 
the Teleosteans are, of course, in an overwhelming 
majority ; next come the persistent Elasmobranchs, 
including Chlamydoselachus, a Japanese shark which 
is said to be the oldest living type of fishes, with 



Fig. 9 .— Chlamydoselachus anguincus (Garman), the 
oldest living type of Fishes : 
a, head on larger scale. 


direct ancestors of Devonian antiquity ; the eight 
or so living genera of Ganoids are a mere handful 
compared with the extinct forms ; while the Dipnoi 
are only represented by three genera. As to the 
relations of fishes to the round mouths or Cyclo- 
stomata, to the lancelet or Amphioxus, to the 
Ascidians or Tunicata, and to still more remote 
worm-like forms such as Balanoglossus, it is only 
possible at present to say that all are offshoots 
from primitive vertebrate types. 

Economic Interest . — Apart from the import of 
fishes in the general economy of nature, their prac- 
tical interest for mankind is centred in the fact 
that so many form part of our food-supply. Their 
importance in this respect is especially great in 
Polar regions, where other sources of nutrition are 
scanty. It may be here noticed that many are 
temporarily or constantly poisonous. The poison 
is in the blood and is destroyed by heat in the 
eels ; it is constant and in the flesh in Clupca 
venenosa, various globe-fish, and many others ; it is 
temporary and in the roe of spawning pike, burbot, 
&c.; while in many cases it is not intrinsic, but due 
to the food on which the fish lives, or to decom- 
position products formed after death. Gills and 
other parts which quickly decompose should always 
be avoided. Some fishes, such as stingrays and 
weavers, readily give wouiids with their spines, 
and the mucus of the body thus inoculated pro- 
duces symptoms of poisoning. In Synanceia, 
Thalassophryne, and other forms there are true 
poison organs associated with spines, and the 
results of a wound are sometimes fatal. Besides 
the great nutritive utility of fishes, there are a 
few minor products of some importance, such as 
cod-liver oil from the liver of Gadoids, isinglass 
from the swim-bladder of sturgeons, &c., and 
19S 


shagreen from the skin of sharks and rays (see 
Pisciculture). 

From tlieir position near the base of the verte- 
brate series fishes are the most hopeful subjects for 
the solution of many of the fundamental problems 
of zoology ; in their endless variety of habit they 
afford wide scope to the observant naturalist ; while 
for their grace of movement, beauty or quaintness 
of form, and splendour of colouring they merit a 
larger share than they have hitherto received of 
artistic attention. 

Bibliography.— General : A. Monro, The Structure 
and Physiology of Fishes (Edin. 1785); Cuvier and 
Valenciennes, Hisloirc des Poissons (22 vols. Paris, 1828- 
49) ; Von Siebold and Stannius, Handbuch der Zootomic 
(Berlin, 1854); Hubreclit and Sagemehl, Bronn's Thicr- 
reich (in progress); general works of Owen, Huxley, 
Gegenbaur, 'Wiederslienn, &c. ; Gunther, Introduction to 
the Study of Fishes (Edin. 1880); British Museum 
Catalogue of Fishes (1859-70); Challenger Reports, 
especially Deep-sea Fishes ; Eolleston and Hatchett Jack- 
son, Forms of Animal Life ( Oxford, 1S88 ). British fishes : 
Day (1884), Couch (1862), Tarrell (1841). American 
fishes : Bulletin of United States Fish Commission. 
Development : see literature at Embryology. Theory 
of structure : especially Dohrn, Mitth. Fool. Slat. Ncapcl 
for 1885-89. Fossil fishes : L. Agassiz, Reck, sur les 
Poissons fossiles ( Neufch&tel, 1833-44) ; Zittel’s Hand- 
bitch der Palceontologie (Bd. iii. Munich, 1887 ; in pro- 
gress) ; Traquair, Palasontographical Soc. XXXI. (1887), 
&c. For practical study : Parker's Zootomy ( Lond. 
1884); Marshall and Hurst’s Practical Zoology (2d ed. 
Lond. 188S). Directions for collecting : Appendix to 
Gunther’s invaluable Introduction to Study of Fishes. 

Fishes, Royal — those which at common law 
are the property of the crown— are the Whale 
(q.v.) and the Sturgeon (n.v.), when either thrown 
on shore, or caught near the coast. 

Fish-guano. See Guano. 

Fish-hawli, or Fishing Eagle. See Osprey. 

Fish-hooks. Both in Europe and in America 
fish-hooks have been found, belonging to prehistoric 
times, which are made of flint, bone, shell, copper, 
bronze, and, on the latter continent, even of gold. 
The oldest apparatus for catching fish was not 
a book, but a crossbar of flint sharpened at both 
ends and attached to a thong. Some of the oldest 
prehistoric fish-hooks, including a few of bone, bear 



Early Fish-hooks (from Eau’s Prehistoric Fishing) : 
a, lacustrine fish-hook, made of a boar's tusk, found at Moossee- 
dorf, Switzerland ; b, bronze lacustrine li sli-liook, found at 
Romanshom, Lake Constance ; c, decr-liom f sli-hook, found 
in Madison county, New York; d, shell fish-hook from Santa 
Cruz Island; r, cactus-spinc Indian fish-hook from Arizona; 
/, halibut hook, mndo by the Makah Indians, Cope Flattery, 
from the knots of the hemlock spruce. 

a considerable resemblance to modern English hooks 
in shape and in the form of the barb. Many of the 
rude-looking fish-hooks made by savage races are 
strong, well made, and ingeniously contrived. The 
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shell and bone hooks of the Maoris of New Zealand 
and the natives of the Solomon Islands, as well 
as the bone and iron hooks of the Eskimos, are 
examples of these. Curious fish-hooks of cactus 
spines, made by Indians, have been found in 
Arizona. Ancient Roman fish-hooks discovered at 
Pompeii exactly resemble those in use at the pres- 
ent day, only they are of bronze instead of steel. 
But almost as much may be said of the prehistoric 
bronze fish-hooks discovered in Scotland, Ireland, 
and at several places on the continent of Europe. 
Illustrations of a large number of ancient fish-hooks 
are given iu a volume on Prehistoric Fishing in 
Europe and North America, by C. Rau, published 
by the Smithsonian Institution. 

In England fish-hooks are chiefly manufactured 
at Redditch in Worcestershire. The best of these 
are still made by hand, and the following is an out- 
line of the stages in the process. ( 1 ) Soft cast-steel 
wire is cut by shears into lengths required for a 
given size of hook. (2) A number of these cut 
wires are placed on a plain surface against an 
upright, and then by means of a strong knife the 
beards or barbs are formed. (3) The points are 
next put on by carefully filing the wires, each being 
■pointed almost in an instant. (4) By means of a 
mould mounted in a wooden handle the wires are 
bent or turned to the proper shape. (5) The ends 
of the shanks are now ringed, flatted, or marked 
by an ingenious machine or hammer. (6) At this 
stage the hooks are hardened — i.e. they are 
placed in a furnace and brought to a certain heat, 
which varies with the kind of hook, and then 
plunged into a vat of oil. (7) They are next 
tempered by placing them, mixed with emery sand, 
in a pot over a charcoal fire. There they are kept 
in constant motion till they are sufficiently tem- 
pered. (8) Scouring is ellected by placing the 
hooks with water in barrels and keeping these in 
motion for one or two days, to remove all scale. 
(9) Polishing is done by placing the hooks in an 
oblong bag with emery and rapidly shaking them. 
Sometimes the polishing is done in barrels moving 
round at an angle of 45°. Fish-hooks are now, 
however, chiefly made by machinery which porforms 
most of the above operations automatically. 

A large firm who manufacture fish-hooks at 
Redditch, and who have published an account of 
the process, from which the above outline has been 
prepared, state that there are fifty-three different 
sorts of hooks. Among these there are the kinds 
known as Kirkby, Limerick, Dublin, Carlisle, Ken- 
dal, sneck, round bent, crystal, roach hooks, live- 
bait snap-hooks, lip-hooks, Ac. See ANGLING. 

Fishing-frog. See Angler. 

Fish-loilSC, a name widely applied to any of 
the Copepod crustaceans which occur as external 
parasites both on fresh-water and marine fishes. 
Some have also been found on amphibians. As 
they live on the juices of their hosts, they un- 
doubtedly do damage, and the fishes on whicli they 
are abundant are often sickly. They may occur on 
the skin itself, but are even more common about 
the gills. To the zoologist they have a special 
interest on account of the degeneration which they 
often exhibit, when contrasted with their free-living 
relatives or even with their own young stages. 
4 hey arc often curiously misshapen, and swollen 
out with abundant feeding ; the males are some- 
times free and the females alone parasitic, or the 
males may bo pigmies borne on their mates. In 
other cases the females become truly parasitic only 
after sexual union, when al>out to bear eggs, and 
the habit of parasitism has doubtless been acquired 
in some instances for the safety and convenience of 
the mothers. Some (e.g. Pencils) pass from being 
external hangers-on to become true internal para- 


sites. The following are examples of common 1 fish- 
lice’ and of the hosts which they infest : Chomlracan- 
thus cormitus , on flat-fish ( frequent ) ; Caligus rapax, 
dog-fish, gurnard, lumpsucker, dab, 
whiting, Ac. (frequent) ; Ergasilus 
sicboldii, carp, pike, Ac. (frequent); 

Dichclestium sturionis, sturgeon ( on f/ 'to 
gills); Lernceoccra cyprinacca, carp, (M m §| 

Ac. (boring in ftesli); Lemma wypl ,j\Jm 

branchialis, flounder, Ac. (on gills); «|A / Xm 
Pcnclla sagitta, fishing-frog (in 

flesh); Achthcrcs pcrcarum, perch, l/sbTS S o) 
Ac. (on gills); Lcniwopoda cion- (jtsfffigf!) 
gala, dog-fish (on eyes) ; Anchorclla iwS 
uncinata, cod species (on fins and 
gills); Ai-guhts foiiaccus, carp, 

perch, pike, stickleback, trout, Ac. /ESrffi 
(frequent). The above are all 
Copepods — i.e. low down in the 
crustacean series ; but parasitic 
Cirripedes (q.v.) occur in the skin ygf/ 
of whales and fishes and on other Fisll j ouso ( Jch . 
crustaceans ; a little family of g lcrC3 p t rcar- 
Ampliipods (Cyamidro) also infest mu), magnified, 
cetaceans ; among Isopods, many 
Cymothoidre live on the skin and gills of fishes, 
while a still larger number of the related Bopyridfe 
and Entoniscida; frequent other crustaceans. See 
Crustacea, Parasitism. 

Fish River Caves. See Blue Mountains. 

Fisk University. See Nashville. 

Fissirostres (Lat., ‘split-beaked’), one of the 
tribes into which the great order Passcrcs or Inses- 
sores used to be divided. The name refers to the 
width of gape, associated with the habit of catching 
insects on the wing. Swallows, swifts, anil goat- 
suckers were included in this old-fashioned title. 
Fissurcllichr. See Limpet. 

Fistula, in former times, was applied, in its 
etymological meaning of a pipe, to such Abscesses 
(q.v.) as had contracted to narrow, hard, open 
passages in the soft tissues of the body, lined by a 
kind of false membrane, giving rise to a thin dis- 
charge. At the present time, however, the tcim 
fistula is generally limited to such a passage when 
in communication with, or in the immediate neigh- 
bourhood of, one of the mucous canals ; elsewhere 
it is called a Sinus (q.v.). Thus, it is common to 
sneak of salivary fistula, urinary fistula, Ac. ; hut 
the most common and troublesomo kind of all is 
the fistula in ano, in connection with tho lower 
bowel, or Rectum (q.v.; and sec ANUS). The 
term is also applied to unnatural communications 
between two adjacent mucous canals (e.g. vesico- 
vaginal fistula), or between one of these and the 
external surface (e.g. gastric fistula, foecnl fistula), 
independently of their size and shape. The treat- 
ment of fistula should only he entrusted to expe- 
rienced surgeons ; but there arc always quacks m 
abundance willing to undertake it, and hold out 
flattering hopes of an early cure without proper 
surgical procedure. .. 

For the cure of salivary or urinary fistula nil 
that is generally necessary is to restore the patenej 
of the natural ducts, which is done_ by passing 
instruments along them. Should a fistula, how- 
ever, be situated where it is surrounded by mus- 
cular fibres, ns at the orifice of the lower bowel, i 
is necessary to divide these, so ns to leave the part 
at rest while nature repairs it. During the process 

of healing care must be taken that the wnmu 
closes from the bottom, otherwise the cut Mirtncc 
are apt to reunite, leaving the fistula unimprovc* . 
This may be secured cither by stuffing the uonn 
with lint, or by daily pa-sing a probe or a hrtj.c 
along it to break down any adhesions that ns 
have formed. Stimulant applications are a - 
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' sometimes necessary to promote the healing pro- 
cess. 

At times, however, Rstuhe require more elaborate 
treatment, and are extremely difficult to close, 
especially those which result from loss of tissue 
between two adjacent mucous canals ; fortunately, 
however, modern surgery is able to remedy these 
also. It is necessary to make the edges of the orifice 
once more raw, and to bring them in contact, but 
formerly the wound used rarely to unite, as the 
stitches produced such an amount of irritation. 
Now, however, by the use of silver-wire, or catgut, 
and by scrupulous attention to cleanliness, the 
parts can he kept together long enough to insure 
union ; and thus, by the ingenuity of American 
surgeons, especially the late Marion Sims of New 
York, and others in Britain, certain diseases 
of women, arising from protracted labours, and 
formerly rendering the unfortunate subjects of 
them miserable and unfitted for any of the duties 
of life, may be now remedied by a skilfully per- 
formed operation. See E. and E. W. Andrews, 
Rectal and Anal Surgery (2d ed. Chicago, 1889). 

Fistiilaridse. See Flute Mouths. 

Fistulina, a genus of Hymenomycete fungi 
allied to Boletus (q.v.), family Polyporci ; the 
under surface (hymenimn) at first covered with 
minute warts, which ultimately form separate 
tubes. F. hcpatica is common in Britain and 
throughout Europe on old oak, walnut, and chest- 
nut trees ; it occurs also on ash and beech. It is 
semicircular, of very regular outline, with a lateral 

stem, or none ; 
its colour red ; 
its substance 
fibrous and 
flesly, much 
resembling 
beet-root. 
When old and 
beginning to 
decay, it looks 
like a mass of 
liver. It some- 
times attains a 
great size. Mr 
Berkeley men- 
Fislulina liepatica. tions one which 

grew on an 

ash pollard, and weighed nearly thirty pounds. 
This fungus, while young, is much esteemed in 
some parts of Europe as an esculent ; whilst there 
is almost no possibility of confounding it with 
any dangerous fungus. Its taste resembles that 
of the common mushroom, but is rather more acid. 
‘When grilled, it is scarcely to be distinguished 
from broiled meat.’ It furnishes itself with abund- 
ance of sauce. 

Fitcll, John, inventor, was born in what is now 
South "Windsor, Connecticut, in 1743, and after a 
short, unhappy, married life, and a period of wan- 
dering, settled at Trenton, New Jersey. At the 
outbreak of the revolution ho became a gunsmith 
for the American troops, with whom he wintered 
at Valley Forge. He next made surveying and 
trading tours in the West, and after escaping from 
captivity among the Indians returned to Pennsyl- 
vania, where in 17S5 he completed his first model of 
a steamboat; this had wheels at the sides, which 
were replaced in the following year with paddles or 
oars. In the face of discouragement and neglect he 
succeeded in constructing a vessel, 45 feet long and 
12 feet beam, with an engine of 12-inch cylinder, 
which made a successful trial-trip on the Delaware, 
at Philadelphia, 22d August 17S7. Larger vessels 
were built in 17SS and 1790, the latter being run as 
a passenger-boat, at eight miles an hour, to Bur- 


lington (20 miles) throughout the summer. Mis- 
fortune, however, dogged ‘poor John Fitch’s ’ steps; 
his supporters fell away; and in 1793 he went to 
France to constnrct a steamboat, only to find his 
project frustrated by the Revolution there. It is 
said that his plans and specifications were deposited 
with the American consul at L’Orient, who for 
several months entrusted them to Robert Fulton 
(q.v.) and the latter’s steamboat certainly was in 
1817 declared by a committee of the New York 
legislature to be ‘ in substance the invention 
patented by John Fitch in 1791.’ Penniless and 
dejected, Fitch worked his passage back to America, 
where in the summer of 1798 lie is said to have 
committed suicide in a tavern at Bardstown, 
Kentucky. 

Fitclllmrg, a city of Massachusetts, on the 
Nashua River, at the junction of three railroads, 
50 miles WNW. of Boston. It has numerous 
paper-mills, and manufactures of machinery, 
chairs, pianos, and tools. Pop. (18S0) 12,429; 
(1885) 15,375. 

Fitches. See Vetches. 

Fitchy, or Fitche, in Heraldry. See Cross. 

Fits, a name popularly applied to any sudden 
seizure of disease implying loss of consciousness, or 
any considerable change in the condition of the 
mind, but particularly to attacks of Epilepsy (q.v.), 
and other forms of Convulsions ( q. v. ). 

Fitz is an old Norman-French word signifying 
‘son,’ from the Lat. Jilivs (Fr. Jils ) ; the old 
spelling is usually fiz, another later form being 
jiltz. Like the Scotch Mac, the Irish O', and the 
oriental Ben, it is prefixed to proper names to 
signify descent, as in the Norman names Fitz- 
william, Fitzwalter, Fitzgerald. A later applica- 
tion of it has been to denote the natural sons 
of royalty, as in Fitzroy, Fitzjames (see Berwick, 
Duke of), and Fitzclarence. 

Fitzgerald, Lord Edward, a prominent mem- 
ber of the society of United Irishmen, was a 
younger son of the Duke of Leinster, and was 
born at Carton Castle, near Dublin, October 15, 
1763. After his father’s death he was brought 
up in France, but returned to England in 1779 to 
enter the army. He served with distinction in 
the American war, next sat for Athy in the Irish 

f iarliament, and was drawn to Paris bv the resist- 
ess spell of the great Revolution, llere he re- 
nounced his title of nobility, and married Pamela, 
daughter of Madame de Ge’nlis by Rgaliti Orleans, 
next returning to Ireland in 1793, to plunge ere 
long into the troubled sea of political conspiracy. 
He joined the United Irishmen in 1796, and went to 
France to arrange for a French invasion of Ireland. 
Soon after his return the plot was betrayed to the 
government, and Fitzgerald, after a few days of 
hiding in Dublin, was seized, not without a desper- 
ate scuffle, in which he received wounds of which 
he died, sixteen days later, 4th June 179S. See 
the Life by Moore (2 vols. 1831). 

Fitzgerald. Edward, was bom March 31, 
1S09, at Bredfiekl House, near AYoodbridge, in 
Suffolk. His father, John Purcell, took his wife’s 
family name on her father’s deatli in ISIS. In 1816 
the family went to France, and lived for a time at 
St Germains, and afterwards at Paris. In 1S2I he 
was sent to King Edward VI. 's School at Bury St 
Edmunds, where James Spedding, 5V. B. Donne, 
and J. M. Kemble were among his schoolfellows. 
He went up to Trinity College, Cambridge, in 
October 1S26, where Spedding joined him the next 
year, and where he formed fast friendships with 
Thackeray, W. H. Thompson, afterwards Master 
of Trinity, and John Allen, afterwards Archdeacon 
of Salop. He took his degree in January 1S30. 
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His father’s family resided at Wherstead Lodge, 
near Ipswich, from* 1S25 to 1835, and subsequently 
at Boulge Hall, near Woodbridge ; there he lived 
with them until 1S3S, when he took up his separate 
residence in a cottage near the gate of Boulge 
Hall. His life at this time was a quiet round of 
reading and gardening, occasionally _ broken by 
visits from or to friends ;- his chief friends in the 
neighbourhood were the Rev. G. Crabbe, the son 
of the poet, and vicar of Bredfield, Archdeacon' 
Groome, and Bernard Barton, the Qnaker-poet of 
Woodbridge, whose daughter he afterwards married. 
Every spring he used to make a long visit to 
London to see his friends. There he constantly met 
Donne, Spedding, and Thackeray, and was a fre- 
quent visitor at Carlyle’s house. Lord Tennyson 
and his brother Frederic had been his contem- 
poraries at college ; but it was in London that 
they became intimate ; how fast the friendship was 
is best shown by Lord Tennyson’s dedication of 
Tircsias. In 1853 he left the cottage and settled 
near Woodbridge, and afterwards in the town itself ; 
but in 1874 he removed to Little Grange, a house 
which he had huilt for himself in the neighbour- 
hood. His great outdoor amusement in these years 
was yachting ; and every summer was spent cruis- 
ing about the Suffolk coast, especially near Lowes- 
toft and Aldborough, the latter locality being of 
great interest to him as associated with the poems 
of his favourite, Crabbe. He thoroughly enjoyed 
the life on his yacht, carrying his books with him, 
and delighting to take Ins friends for short trips, 
when they might read and talk over well-known pas- 
sages together. He also enjoyed the rough, honest 
ways of the sailors and fishermen ; and he liked to 
collect their peculiar words and phrases. But he 
could not escape ‘ the browner shade ’ which Gibbon 
ascribes to the evening of life, and the sea gradually 
lost its charm ; one old sailor died, and another 
grievously disappointed him ; and he at last gave 
up the yacht tor his garden, where his favourite 
walk was called the ‘ Quarter-deck.’ Ho died sud- 
denly, June 14, 1883, while paying his annual visit 
to his friend the Rev. G. Crabbe, the poet’s grand- 
son, at Merton Rectory, Norfolk, One of his great 
characteristics was steadfastness in friendship ; he 
was slow to form intimacies, but, once riveted, the 
link lasted till death. His outward manner was 
reserved, and he might sometimes seem a little 
wayward or petulant ; but under all this cold 
exterior there lay a tenderness like Johnson’s, 
and a fine stroke of imagination or a noble deed 
would make his voice falter and his eyes fill with 
tears. 

The first forty-two years of his life passed in 
quiet reading and thinking, and it was not till 
1851 that he published anonymously his dialogue 
on youth, Euphrtutor, which was followed by 
Pulonius in 1S52. In the meantime a friend had 
persuaded him to begin Spanish, and this not only 
opened a new world of interest, lint revealed to him 
Ins own powers. He at once took to Calderon’s 
play,--, anil, aft erwaids to Don Quixote, 'and in 1853 
lie published a translation of six dramas of tiie 
former with his name attached ; but he soon with- 
drew it from circulation, anil two more were after- 
wards printed privately. About 1853 the same 
friend interested him in Persian. Sa'di’s Gidishin 
early attracted him by its quaint stories, and in 
1850 he published an anonymous version of Jami’s 
Saliiini'm ami AbsiXl ; and he also wrote, but never 
printed, an abridgment in verse of ’Attar’s Man lib 
vt lair. But the Persian poet who most interested 
him, from the time of his first seeing his works in 
1850 in a MS. in the Bodleian Library, was 'Omar 
Khayyam, the astronomer-poet of thelltli century. 
The-e poems were then known only by a few 
cun cut quotations, a« they were first printed at 


Paris in 1S57 by M. Nicolas ; but Fitzgerald at once 
recognised their beauty, and his name and the poet’s 
will probably remain indissolubly linked together. 
Here his genius as a translator appears at its 
height. He possessed to an extraordinary decree 
the power of reproducing on his reader the cfiect 
of the original ; and, though the original ideas are 
often altered, condensed, and transposed in an 
apparently reckless way, these lawless alterations 
and substitutions are like those in Drvden, and 
they all tell; the translator becomes the ‘alter’ 
and not the ‘ dimidiatus Menander.’ His letters 
and collected works have been edited by Mr IV. 
Aldis Wright (3 vols. 1S89). 

Fitzlierbcrt, Mrs, a Roman Catholic lady, 
born Maria Anne Smytlie in 1756, to whom, after 
she had been a second time left a widow, the 
Prince of Wales, afterwards George IV., was 
secretly married in 1785 by an Anglican clergy- 
man. This marriage, contracted without the 
king’s consent, was of course invalidate under the 
Royal Marriage Act of 1772; but the prince carried 
his* meanness so far as to persuade Fox to deny 
that there had been a marnage at alf, and after- 
wards denied that he had done so. On his mar- 
riage to the Princess Caroline in 1795 the con- 
nection was broken oil' for a time, to be resumed 
with the pope’s consent, and finally broken off in 
1806. Mrs Fitzherbert, whose conduct in trying 
circumstances has been warmly praised, died at 
Brighton, 29tli hi arch 1S37. See her Memoirs, by 
Langdale (1S56). 

Fitzroy, the largest river of Western Australia, 
has its sources in the King Leopold Range, and, 
after describing a wide curve to the south, reaches 
the sea at the southern end of King Sound. Its 
total length is about 300 miles, the lower 100 of 
which are navigable for small boats. Its valley 
is a well-grassed country. The river was dis- 
covered by Stokes in 1838, and explored for about 
250 miles by Alexander Forrest in 1879. 

Fitzroy, Robert, admiral and meteorologist, 
a grandson of the third Duke of Grafton, was 
bom at Ampton Hall, near Bury St Edmunds, 
July 5, 1805, and entered the navy in 1819. lbs 
first important work was that of surveying the 
coasts ot Patagonia and Tierra del Fncgo, 1828-30 ; 
and this work he was charged to continuo on lus 
reappointment to the command of the Beagle m 
1831. On this voyage lie was accompanied by 
Darwin, the two together publishing in 1830, three 
years after their return to England, a Narrative of \ 
the Surveying Voyages of H.m.S. ‘Adventure f tint 
‘ Beagle,’ vols. i. and ii. by Fitzroy, and vol. m. by 
Darwin. For two years ( 1843-45) he was governor , 
of New Zealand, then a newly-constituted colony. 
Although placed on half-pay in 1850, he was pro- 
moted in due course to he rear-admiral (185/) am* 
vice-admiral (1S63) on the retired lists. In 1S.»| 
he received an appointment in the meteorological 
department of the Board of Trade, his attention 
being principally given in his later years to 
meteorology and* the lifeboat service. The cheap 
and serviceable ‘Fitzroy barometer’ was made on a 
plan suggested by him ; and it was lie who in-ti- 
tilted the system of storm warnings that has grown 
into the daily weather forecasts. Among m* 
works arc Meteorological Obicrvntions (1839), an i 
Wcathcr-bool; (1863), as well as Remarks on A e> 
Zealand (1816). He put an end to his own Jim. 
in a fit of mental aberration, 30th Apn’ 18w, « 
Norwood in Surrey. 

Fitzwilliam, William, Earl Fit/william, 
born in 1748, and, succeeding his father m *<• • 
took his seat in the House of Lord- m I re- • 
first opposed Pitt, to whom lie aftenvard- went < 
with a considerable portion of the Whig patty, ° ; 
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to the excesses of the French Revolution. As lord- 
lieutenant for three months of Ireland (1791-95), 
where his warm support of Catholic emancipation 
aroused enthusiastic hopes, he was- considered by 
Pitt too liberal ; and his recall was followed by 
the rebellion of 1798.' He was president of the 
council in the Grenville ministry, in 1806, and took 
some part in the Reform Bill agitation. He died 
8th February 1S33. 

Finnic (Illyr. Rika, Lat. Famtm St Viti ad 
flumen), an important seaport of Hungary, at the 
mouth of the Fiumara, 142 miles WSW. of Agram 
by rail, and 35 miles ESE. of Trieste across the 
Istrian peninsula, stands at the head of the beauti- 
ful Gulf of Quarnero, in the Adriatic, where the 
Julian Alps end. It consists of an old and new 
town; the latter, on the sea, being well built and 
laid out with many handsome streets and squares. 
Its extensive industries include manufactures of 
paper, torpedoes, tobacco (government factory, 
with over 2000 hands), sails, ropes, chemicals, 
starch, liqueurs, &c., besides a large petroleum- 
refinery, American flour-mills, and a rice-shelling 
factory. The tunny-fisheries of the Gulf also are 
valuable. Fiume’s chief importance, however, is 
as the entrepot of a great and steadily increasing 
commerce. A free port from 1717 till 1891, it has a 
harbour with a lighthouse and several breakwaters, 
which was greatly improved by the Hungarian 
government in the years following 1872, when new 
moles and quays with warehouses, and petroleum 
and other docks, were added, at a cost of nearly a 
million sterling, with the immediate effect of 
increasing the trade fivefold within the next twelve 
years. Moreover, further works were projected in 
1888, to cost nearly half a million. In 1887 the 
exports amounted to £4,288,163, chiefly flour and 
grain, oak staves and timber, prunes, wine, 
mineral waters, sugar, and torpedoes ; the imports 
reached £1,631,546, rice, crude petroleum, tobacco, 
wine, coffee, and cotton goods being the principal 
items. The trade is almost entirely a transit trade, 
even the petroleum and rice going forward into 
the interior after manipulation. Nearly half of 
the entire foreign trade is carried under the British 
flag ; the aggregate direct trade in British vessels 
has increased, almost without a check, from £300 
in 1876 to £1,638,872 in 18S7 i and the indirect or 
carrying trade from £27,700 to £1,067,524 within 
the same years. The chief imports from Britain 
are cotton goods and yarn, American tobacco, 
machinery, and coal ; a large quantity of paddy 
rice and jute are imported from British India. 
Area of town and territory, over 12 sq. m. ; pop. 
(18S9) 22,029.— -The county of Fiume, belonging to 
Croatia, lies to the east, between Carniola and the 
sea, and is almost entirely filled by the Karst 
range. In the relatively small valley area, and 
along the coast, olives, figs, pomegranates, and 
citi-ons flourish. Area, 1000 sq. m. ; pop. (18S1) 
SI ,070. See Litrow, Fiume mm seine Umgcbungen 
(Fiume, 1S84). 

Five Members, The, were those members of 
parliament — John Pym, John Hampden, Denzil 
Holies, Sir Arthur Haselrig, and William Strode — 
whom Charles I. endeavoured to arrest on 4th 
January 1642. This action, by which Charles had 
meant to prevent the impeachment of the queen, 
precipitated the Civil War. See CHARLES I. 

Five-mile Act, an Act passed in 1665, enact- 
ing that no Nonconforming clergyman should be 
allowed to come within five miles of a corporate 
town, or of any place where he had once minis- 
tered, nor act as a tutor or schoolmaster, unless he 
first took the oath of non-resistance, and expressed 
his willingness to make no attempt to alter the 
■constitution of cither church or state. 


Fives, a game of hand-ball still popular in 
England, chielly at the great public schools. 
The game existed at least as early as the 14th 
century, both in France and England, being 
termed ‘palm-play’ in the former, and ‘hand- 
tennis ’ in the latter ; its name is derived from its 
being played with the ‘ bunch of fives ’ — i.e. hand. 
The principle of the game is very simple, although 
the minor rules depend largely on local tradition. 
In a ‘ single ’ one player constitutes a side ; in a 
‘ double ’ there are two on either side. A roomy 
court is requisite, bounded by a high wall at one 
end, and against this wall a ball is propelled by 
striking it with the open hand. A ‘close’ court 
has also two side walls, and the whole is sometimes 
covered. The game is begun by one player 
striking the ball against the wall, and causing it 
to rebound anywhere beyond the floor-score, which 
is about two yards from the wall ; the ball as it 
rebounds is then returned by the opposing sides 
alternately, a player’s stroke counting a failure 
whenever the ball does not touch the wall higher 
than three feet from the ground, and the opposite 
side scoring one. The ball may- be struck either 
from a direct rebound before it reaches the ground, 
or after it has ‘ dapped ’ or hopped from the ground 
once. Fifteen is usually game. When the players 
are skilful the ball is kept going by the alternate 
strikers for many minutes at a time, and the game 
is thus rendered exciting both for players and 
onlookers. 

Fixed Bodies is a term applied in chemistry 
to those substances which remain fixed, and are not 
volatilised at moderately high temperatures. — Fixed 
Air was the name given in 1756 by Dr Joseph 
Black (q.v.) to what in 1784 was named by 
Lavoisier Carbonic Acid. — Fixed Oils are those oils 
which, on the application of heat, do not volatilise 
without decomposition. See Oils. 

Fixed Stars. See Stars. 

Fixtures, The Law of, is very much the same 
in England and Scotland. The general idea of a 
fixture is that a movable has been fastened to the 
soil or to a house, and has thus become the pro- 
perty of the owner of the soil or house. Such 
questions arise frequently between vendor and pur- 
chaser, heritable and ordinary creditors, heir and 
executor, landlord and tenant. The last case is 
that most favourable for the right to remove a 
fixture. The first question is, however, whether 
the movable has become a fixture. There are 
constructive fixtures — e.g. the keys of doors, certain 
loose pieces of machinery, the bell of a factory, 
&c. In general, however, there must be physical 
annexation. Apart from this the main tests are : 

( 1 ) can the thing be taken away without material 
injury to itself or to the premises ? (2) is it essen- 
tial, or material, or specially adapted to the 
enjoyment of the premises? In a famous case 
saltpans were held to be fixtures, because, though 
they could be removed without much injury, 
they were necessary to the use of the premises. 
But, further, especially between landlord and 
tenant, it is important to know what was the pur- 
pose of annexation, the intention of parties ; were 
the things intended for perpetual or for tem- 
porary use ? In non-agricultural subjects there are 
two main classes of fixtures — viz. those put up for 
ornament, convenience, or domestic use, and those 
put up for purposes of trade. The removability of 
the first class is a good deal settled by custom. 
The character of the article may show it to be 
purely temporary, otherwise the test must be 
whether the injury of detachment would be sub- 
stantial. In dwelling-houses, for instance, pier- 
glasses, ornamental chimney-pieces. grates, book- 
cases screwed to the wall, are all regarded as 
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movables, and therefore removable by the tenant. 
Of collide, injury caused to the premises by removal 
must be repaired by the tenant. In trade, on the 
other hand, nearly all fixtures are removable by 
the tenant, if there is no custom or stipulation 
to the contrary. Baker-s’ ovens, colliery-engines, 
spinning-mules, trees and glass frames in a nursery, 
are not put up by the tenant with anj- view of 
benefiting the landlord. Such questions are fre- 
quently settled by a remit to a practical man 
acquainted with the practice of the particular 
trade. As regards agricultural subjects, the law 
in both England and Scotland is now largely statu- 
tory. The English and Scottish Agricultural Hold- 
ings Acts of 1883 place the agricultural tenant 
(which includes pastoral, market- garden, and 
mixed holdings) in almost as good a position as the 
commercial tenant. To some extent this had been 
accomplished for England by a previous act in 
1851. Prior to these statutes everything physically 
annexed by the tenant became the property of 
the landlord without compensation. The general 
statutory rule now is that, as regards any engines, 
machinery, fencing, and other fixtures and build- 
ings for which the tenant is not entitled to com- 
pensation under the statutes, he is entitled to 
remove them without damage, if he has given a 
month’s notice, and has paid his rent. The land- 
lord, however, by counter notice, may purchase at 
a valuation. The Irish land legislation of recent 
years resolves everything into compensation, but 
formerly the tenant’s right was the same as in 
England and Scotland. 

Flabclliun (Lat.). See Fan. 

Flaccus. See Horace, and Festus. 

Flaccus, C. Valerius, a Roman poet, who 
flourished in the time of Vespasian, but of whose 
life nothing is known. He wrote the Argonantica , 
an unfinished epic poem, a good example of learned 
mediocrity rather than of genuine inspiration. The 
chief editions are those of Tliilo (1803) and C. 
Schenkl (1S71). An English metrical translation 
seems to have been published by one Nicholas 
Whyte as early as 1505. 

Flacius, or Vlacicii, Matthias, surnamed 
Illyricus, a pupil of Luther and Melanchthon, was 
born at Albona, in Illyria, in 1520. He studied at 
Basel, Tubingen, and Wittenberg successively, and 
became professor of the Hebrew Scriptures at this 
last-named university in 1514. From this time 
he took an active part in all the theological dis- 
cussions of the time ; and for his attacks upon 
Melanchthon’s compromise, known as the Leipzig 
Interim, he was, four years later, deprived of his 
professorship. Nor did he procure another appoint- 
ment until 1557, when he became professor of 
Theology at Jena. This post he again lost, after 
holding it for five years, on account of his doctrine 
that original sin was essentially inherent in man’s 
nature. After this lie led a wandering life, dying' 
in great poverty at Frank fort-on -Main m 1575. Of 
Ins numerous works three deserve mention — Clcivis 
Script, urw Same (1567), Catalog us Tcstivm Vcri- 
tatis (1536), and Ecclcsiastica llistoria (1559-74). 
It is said that Flacius, in order to gather materials 
for his work, visited, in the disguise of a Francis- 
can monk, several monastic libraries throughout 
Europe, and purloined from them such MSS. as 
were useful to him, amongst those thus stolen 
being the original of I’ordun’s Scotichronicon, which, 
along with numerous other MSS., wns purchased 
after Flacius’ death by the Duke of Brunswick, 
and depo-ited in the library at Wolfenbiittel. See 
Preger, Flacius Illyricus 'and seine Zcit (2 vols. 
Erlang. 1S59-01). 

Flag, a popular name for mnnv monocotyle- 
donous plants with sword-shaped leaves, mostly 


growing in moist situations. It is sometimes 
particularly appropriated to the species of Iris 
(q.v.) or Flower-de-luce, especially to the common 
yellow flag ( I. pscudacorus ) ; but is given also 
very indiscriminately to other plants of similar 
foliage, as the Acorns calamus (see Acorus), 
which is called Sweet Flag. It is even frequently 
applied in the United States to some of the alga?— 
e.g. Fucus (q.v.). 

Flag, a strip of some light fabric attached at 
one end to a staff, used as a national, local, or 
corporate emblem, for military and naval pur- 
poses, to express rejoicing, mourning, and the 
like, or to make known some fact to spectators. 
As a military ensign it was probably developed 
out of the fixed standard of the Romans and other 
ancient nations, through the _ transitional forms 
of the vcxillum and Icibarwn, in both of which a 
square piece of cloth was fastened to a cross bar at 
the end of a spear. It has, however, been asserted 
that the Saracens used flying flags prior to their 
adoption by any country of Christendom. One of 
the earliest known forms of flag was the Gonfanon 
or Gonfalon, which was borne near the person of 
the commander-in-chief, and fixed in a frame 
in which it could turn. The Bayeux tapestry, 
in the representation of the Norman Conquest 
of England, exhibits numerous flags as borne 
by the knights of "William’s army. The gon- 
fanon of the Conqueror had three ends, and was 
charged with a golden cross on a white ground 
within a blue bordurc. The other flags are 
chiefly small, often three-pointed, and bearing 
figures which may be considered anticipations of 
the pales, roundles, and crosses of heraldry. At 
the battle of Northallerton in 113S the English 
standard is saitl to have consisted of the mast of a 
sliip fitted into a high four-wheeled carriage. On 
the top of the mast was a silver pyx with a con- 
secrated host. There were displayed from it three 
banners dedicated respectively to St Peter, St John 
of Beverley, and St Wilfrid of Ripon. In 1244 
Henry III. of England ordered a dragon to bo made 
in fashion of a standard of red silk sparkling all 
over with fine gold, whose tongue should resemble 
burning fire, and appear to be continually moving, 
the eyes being of sapphires or other appropriate 
stones. Besides the gonfanon, three kinds of flag 
were much in use in the middle ages — the Pennon, 
the Banner, and the Standard. 

The Pennon was an ensign of knightly rank, 
only, however, to bo used by a knight who had 
followers to defend it ; it was carried below the 
lance-head, and was of a tapering, sometimes 
swallow-tailed shape, exhibiting in earlier ages 
some decorative design, and, after the introduction 
of heraldry, sometimes the badge, sometimes the 
arms of its owner. The arms were so renresented 
ns to be in their right position when the lance was 
held horizontally. A diminutive flag of the same 
kind, called the Pennonccl, was carried by the 
esquires. 

The Banner (q.v.), rectangular in form, was 
borne by a king, prince, duke, or any other noble 
down to a knight-banneret (see Banneret). 
The owner’s coat of arms covered its entire surface, 
no shield or external ornaments being displayed ; 
such at least was the uniform practico until the 
17th century. The Siege of Caerlavcroch, a Norman- 
French rhymed chronicle of the 14 th century, de- 
scribes the arms on the banners of all the nobles 
and knights-banneret who were with Edward I. in 
his campaign against Scotland in 1300. 

The Standard, strictly so called, a large, long 
flag, tapering towauls the fly (or edge farthest 
from the staff), and slit at the end, was much in 
use among persons of distinction in the last half of 
the 14th, and in the 15th and 10th centuries. Its 
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length varied with the owner’s rank, and it dis- 

S , not his arms, hut his badge or badges. In 
id the red cross of St George usually occupied 
the broad end of the standard, different family 
badges being sometimes separated from each other 



Standard of Sir Henry de Stafford, K.G., 1475. 

by the motto placed in one or two diagonal stripes 
across the field, as in the standard of Sir Henry de 
Stafford, K.G. ( circa 1475), of which a drawing has 
been preserved at the Heralds’ College in London. 

Not only nations and persons, but trades and 
companies, had their flags, often earned into 
battle. A flag presented by James III. of Scot- 
land to the trades of Edinburgh, and popularly 
known as the ‘ Blue Blanket,’ was borne at Flodden, 
and is still in preservation. It is 10 feet long, 
swallow-tailed in form, and its ground is blue, now 
much faded. In the upper comer next the staff is 
the St Andrew’s cross, between the crown and 
thistle, and two escrols bear separate inscriptions. 

An account of military flags is given under 
Colours ( Regimental ). The remarks that follow 
apply chiefly to royal and national flags, as borne 
in modern times. Though national flags are dis- 
played on certain occasions on shore, their use has 
become far more extensive and important at sea ; 
and a knowledge of them is necessary for all sailors, 
whether in the navy or merchant service. In old 
times every chieftain or knight sailed under his 
own flag, and ships of war sailed under the flag of 
the admiral, or flag of the port ; but the rule lias 
long been that the ships of all countries shall sail 
under their national colours. 

In most countries the sovereign has a flag per- 
sonal to himself, which, notwithstanding the name 
of standard attached to it, is most generally, as 
in Great Britain, a banner in shape. The Royal 
Standard of the United Kingdom (see plate, fig. 1 ) 
is further a banner in this respect also, that it bears 
over its entire surface the quartered arms of Eng- 
land, Scotland, and Ireland. It is hoisted wherever 
the sovereign is residing, and on certain fortresses 
and stations, home and foreign, on royal anniver- 
saries or state occasions, as directed in the Royal 
Regulations. 

’ The union flag is a combination (somewhat 
questionable in point of heraldry) of the sepa- 
rate national flags of the three kingdoms, or 
at least of what have been accounted such. The 
red cross on a white field was, before the proper 
beginnings of heraldry, the distinguishing flag of 
England, and the white saltire on a blue field ( the 
St Andrew’s cross ) similarly the flag of Scotland. 
One of the explanations given regarding the origin 
of the latter is that it represented the initial letter 
in Greek of our Saviour’s name (X), as home by the 
Emperor Constantine. The existing union flag had 
a predecessor, in which Ireland had no place, intro- 
duced in 1G06, three years after the union of the 
crowns of England and Scotland. It was ordered 
by proclamation that all ships belonging to King 
James’s subjects in both South and Xorth Britain 
should bear in the maintop the crosses of St George 
and St Andrew conjoined after a form ‘ made by 
our heralds, and sent by us to our admiral to be 


published to our said subjects.’ The first union 
flag blended the two national flags by placing the 
cross of St George (fig. 2) over the saltire of St 
Andrew (fig. 3), as in fig. 4, retaining the blue 
flelcl of the latter, and giving the former a narrow 
white border or ‘fimbriation/ to represent its white 
or silver field, and avoid the heraldic solecism of 
colour on colour. The proclamation of 1C0G did 
not, of course, deal with ships- of- war. The king’s 
ships had then, as now, for their principal flag the 
ensign, to he presently described ; hut they also bore, 
as they still do, a miniature union flag as a jack— 
i.e. a flag displayed from a staff at the end of the 
bowsprit, whence the name of union jack, which has 
in common parlance come to be wrongly applied to 
the larger as well as the smaller union flag. From 
this confusion it has arisen that landsmen unversed 
in sea phraseology, and in search of an etymology 
for this misapplied name, have suggested its deriva- 
tion from King James (Jacques) who introduced it, 
or alternatively from the jacqne, or surcoat with a 
red cross anciently worn by English soldiers. At 
the Union of 1707 the use of the first union flag was 
confirmed, and for the first time sanctioned on land 
as well as sea ; and it was also incorporated into 
the ensign. In consequence of the Union of 1801 
the flag just described had to give place to one in 
which Ireland would he represented, and in which 
the red saltire on a white ground (as in fig. 5) which 
had since 1783 contracted an association with St 
Patrick should he introduced. In the new flag 
(fig. 6) the St George’s cross with its fimbriation 
remained as it was, and the saltires of Scotland and 
Ireland were placed side by side, with the white 
and red alternately uppermost, and a fimbria of 
white separating the reel from the blue field. 

The union flag per sc has ceased to be the dis- 
tinguishing flag of British merchant-ships ; but there 
are still occasions on which it is displayed both at 
sea and on shore. The jack, properly so called, is 
never flown on shore. When flown from the mast 
with a white border it is the signal for a pilot; 
and it must also have a white border when flown 
from the bowsprit of a merchant-ship. 

The Ensign, a large banner hoisted on a long pole 
called the ensign-staff erected over the poop, or at 
the gaff when the ship is under sail, is now, in one 
or other of its three varieties, the flag under which 
not British ships-of-war only, but British merchant 
vessels sail. For more than 200 years the British 
fleet consisted of three divisions, red, white, and 
blue, each with an ensign of corresponding colour ; 
the white ensign differing from the others in being 
charged with a St George’s cross; and in 1707 the 
union device was incorporated into the ensign, 
occupying the upper corner next the staff, which 
had before been taken up by the cross of St 
George. In 1864 these divisions of the fleet were 
abolished ; yet the red, white, and blue ensigns 
are still in' use, each, with the union device of 
1S01 introduced in the way that has been described, 
and the white ensign still charged with the St 
George’s cross. The red ensign (fig. 7) now 
belongs to merchant-ships and generally to vessels 
not belonging to the navy. The white (fig. 8) 
belongs exclusively to the Royal Navy and the 
Royal Yacht Squadron. The blue (fig. 9) is borne 
by the Naval Reserve, and also by certain yacht 
clubs. 

The flag of the lord high admiral (fig. 10), red 
with an anchor and cable, is hoisted in any ship 
on board which that high officer is ; and the 
admiral’s flag, white with a red cross (as fig. 2), is 
flown by an admiral when employed afloat, and at 
the main, fore, or mizzen- topgallant mast-head, 
according as he is full, vice, or rear-admiral. The 
union flag and bine ensign are, with certain addi- 
tions, used occasionally as personal flags, or in 
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particular departments of the service. The lord- 
lieutenant of Ireland, for example, has the union 
flag with a blue shield in its centre charged with a 
golden harp (fig. 11). The governor-general of 
India has, in the centre of the union flag, the Star 
of India with a crown over it (fig. 12). British 
ministers at foreign courts have also the union flag, 
and in its centre the royal arms within a white 
circle surrounded by a wreath (fig. 13). British 
consuls have the blue ensign with the royal arms in 
the fly. Vessels in the service of British colonies 
have the blue ensign with the badge of the colony 
in the fly. 

The long pendant, a familiar flag in the navy, is 
some 20 yards long, and very narrow and tapering. 
As flown from the mast-head of all ships of the Royal 
Navy in commission, it is white with a red cross. 
Such vessels in the service of British colonies as are 
commissioned as vessels-of-war under Act 28 Viet, 
chap. 14 wear the long pendant, but blue with a 
red cross on a white ground next the mast. There 
is also the broad pendant or burgee, a slightly 
tapering and swallow-tailed flag, white with a red 
cross, flown by a commodore or the senior officer of 
a squadron to distinguish his ship. If used by a 
commodore of the first class, it is flown at the 
main-topgallant mast-head, otherwise at the fore- 
topgallant mast-head. 

The Scottish lion and the Irish harp, taken 
separately, but figured as they appear on the royal 
standard, are used in Scotland and Ireland as 
national flags, but have no official recognition. 

In the following notice of the -flags of other 
maritime nations the technical language of 
heraldry is as much as possible avoided. The 
word standard is used for the flag of the sovereign, 
and the form of flag is assumed to be rectangular 
unless otherwise described. 

France. — As royal standard, the blue hood of St 
Martin was succeeded by the plain red orillamme 
(the standard of the abbey of St Denis), and the 
orillamme in the loth century by a blue standard 
powdered with fleurs-de-lis, the fleurs-de-lis being, 
as in the arms of Franco, eventually reduced to three 
in number. The white flag afterwards became the 
standard in the reign of Henry IV. The history of 
the national flag is somewhat confused prior to 
1794, when the tricolor of three vertical divisions, 
blue, red, and white (fig. 14), was adopted. The 
white flag was reintroduced as royal standard and 
national flag at the restoration of monarchy, giving 
place again in 1830 to the tricolor, which has ever 
since been used both in the navy and as mercantile 
flag. Under the two empires tile imperial standard 
was the tricolor, powdered with golden bees, the 
central stripe being charged with the eagle of the 
empire. 

Germany . — The standard of the German empire 
(fig. 15) has the iron cross (technically a cross patce 
sable fimbriated, argent) on a gold or yellow field, 
eacli quarter. being charged with three black eagles 
and an imperial crown, and over the whole a yellow 
or gold shield, with the imperial arms ensigned with 
a crown and surrounded uy the collar of the black 
eagle. The naval ensign (fig. 1G) is white, divided 
by a black cross of which the ann next the flng- 
stafl is shorter than the other, and in the outer 
section of the cross is the Prussian eagle on a 
white field. The upper quarter next the flagstaff 
is composed of three horizontal stripes of black, 
white, and red, and has in its centre the iron cross. 
The flag of the merchant service consists of three 
horizontal stripes of black, white, and red (fig. 17). 

A ustria . — The imperial standard (fig. 18) is 
yellow, displaying the eagle of the empire, and has 
an indented border of gold, silver, blue, nnd black, 
i he inan-of-war’s ling (fig. 19) has three horizontal 
divisions, the central one white, the other two red : 


on the central division is a shield striped as the 
flag, with a narrow gold border, and ensigned with 
the imperial crown. The flag of the merchant 
-Service (fig. 20) is the same, but without the shield 
or crown. The Austro-Hungarian mercaiitile flag 
(fig. 21) has the lower stripe half red and half 
green, with two shields containing respectively the 
arms of Austria and of Hungary. 

Itussia . — The standard is yellow, charged with 
the arms of the Russian empire. The naval ensign 
(fig. 22) has a blue saltire on a white ground. The 
merchant flag (fig. 23) consists of three horizontal 
Stripes of white, blue, and red. 

Italy. — The royal standard, white with a blue 
border, displays the full armorial achievement of 
the king ol Italy. The flag of the navy (fig. 24) 
has three vertical stripes of green, white, and red ; 
in the centre is a red shield charged with a white 
Cross and bordered with blue (the arms of the 
dukes of Savoy ) ensigned with the crown. The 
mercantile flag is the same, without the crown. 

Spain. — The standard is entirely occupied with 
the quarterings of the Spanish escutcheon armori- 
ally marshalled. The flag of the nary (fig. 25) 
has three horizontal stripes, red, yellow, and red, 
the middle stripe being broader, and charged in 
the end next the staff with a circular shield 
ensigned with a crown and containing the impaled 
arms of Castile and Leon. The merchant flag 
( fig. 26 ) is yellow, with two horizontal bars of red 
across it. 

Portugal. — The standard is red, charged with the 
Portuguese arms and crown. The flag of the navy 
(fig. 27) is of blue and white, divided vertically and 
similarly charged. The mercantile flag is the 
same. 

Belgium. — The standard is striped vertically 
black, yellow, and red, the yellow stripe charged 
with the royal achievement. The mercantile flag 
(fig. 28) is like the standard, but without the 
achievement. 

Netherlands. — The standard is striped horizon- 
tally red, white, and blue, with the royal achieve- 
ment on the white stripe. The naval and merchant 
flag (fig. 29) have the same three stripes, without 
the achievement. 

Denmark . — The flag •( probably the oldest in 
existence, dating from the 13th century) is red, 
With a white cross. In the standard the cross 
widens into a square in the centre, in which are 
the royal arms surrounded by the collars of the 
Elephant and the Dannebrog. Both the standard 
and the man-of-war’s “flag (fig. 30) are swallow- 
tailed. The merchant flag is like the ensign, but 
rectangular. 

Sweden and Nonvay . — The flag of Sweden being 
blue with a yellow cross, that of Norway red 
With a blue cross and white fimbriation, the two 
Were combined in 1817 into one device, somewhat 
after the manner of the union flag of Britain. 
The ensign (fig. 31) is the above-described flag of 
Sweden (blue with a yellow cross), with the union 
device in the upper quarter next the flagstaff. The 
Standard has the royal achievement in the centro 
of the Norwegian cross. Both standard and naval 
ensign are three-pointed ; the mercantile flag diffeis 
from the latter in being rectangular. 

Turkey. — The flag of the navy (fig. 32) is. red, 
charged with a decrescent moon and an eight- 
pointed star, both white. The meirhunt ting 
(fig. 33) is green, with a red circle in the cenlie, 
on which is a white decrescent moon. 

Greece. — The standard is blue, charged with a 
white cro^s, whose inner limb is shorter than its 
outer, the royal arms, supporters, Ac. being in the 
centre. The' flag of the navy (fig. 3t) has nino 
horizontal stripes alternately blue and white, the 
Upper Quarter next the staff being blue, with a 
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white cross, in whose centre is a crown. The mer- 
chant flag is the same without the crown. 

United States . — The stars and stripes of the 
United States of America (fig. 35) are said to have 
been suggested by the coat armorial of the Washing- 
ton family ( argent, three bars gules, in chief three 
mullets of the second), but it is hardly possible to 
reconcile this supposition with the actual history of 
the American flag. The earliest flag consisted of 
horizontal stripes, with the earlier British union de- 
vice in the place which it occupies in the British 
ensign. Soon after the Declaration of Independ- 
ence congress resolved that the flag of the United 
States should have thirteen stripes, alternately red 
and white, and that the British union device should 
be superseded by a blue field with thirteen white 
stars, the number both of stripes and of stars being 
correspondent to the number of states. In 180S it 
was enacted that the stripes should continue to be 
thirteen, that the stars should be twenty in number, 
there being then twenty states, and that a star 
should be added for every new state that came into 
the union. In 1889, owing to the admission of four 
new states, the number of stare was increased to 
forty-two. The flag of the American admiral has 
the stripes alone, and the stars are used separately 
as a jaclc. 

By a general international understanding, a flag 
of truce is white, and it is usual to hoist with it the 
national flag of the enemy, the white flag at the 
main, and the enemy’s ensign at the fore. Striking 
the flag denotes surrender, and the placing the flag 
of one country over that of another indicates the 
victory of the former. The ensign and pendant at 
half-mast indicate mourning, the red flag mutiny, 
the black flag a pirate, and the yellow flag quaran- 
tine. 

For the use of flags as signals, which has of late 
years been brought to great perfection, see Signal- 
ling. 

Naval flags are now made of a light woollen 
fabric called bunting. Their size is expressed by 
the number of breadths of which they are composed, 
the regulation bunting being 9 inches wide. 

Flag-captain, in the Navy, is the captain of 
the admirals ship in any squadron, and is ordinarily 
his nominee. 

Flagellants, the name applied to those groups 
of fanatical enthusiasts who, at intervals from 
the 13th to the 16th century, made their appear-' 
ance in various countries of Europe, proclaiming 
the wrath of God against the corruption of the 
times, inviting sinners to atone for sin by self- 
inflicted scourgings or flagellations, and publicly 
enforcing this exhortation by voluntarily scourging 
themselves, as well as by other forms of self- 
castigation. In large and disorderly bands — fre- 
quently headed by priests, and by fanatics in the 
costume of priests and monks, bearing banners 
and crucifixes aloft, their breasts and shoulders 
bare, and their faces concealed by a hood or mask, 
each armed with a heavy knotted scourge, loaded 
with lead or iron — they marched from town to 
town, chanting hymns full of denunciations of ven- 
geance and of woe. In the most public place of 
each town which they entered they threw them- 
selves upon the earth, and there inflicted upon them- 
selves the discipline of scourging, frequently to 
blood, and even to mutilation. Each member 
enrolled himself for thirty-three days, in honour of 
the thirty-three years of the life of our Lord on 
earth ; and all for the time professed entire poverty, 
subsisting only on alms or voluntary offerings. 
These fanatical movements recurred at frequent 
intervals ; the most remarkable, however, are three 
in number. The first originated at Perugia in 
1260, at a time when society in Italy was greatly 


disorganised by the long-continued struggles of the 
Guelph and Ghibelline factions. Numbers crowded 
to follow the new cry, until at last the body became 
so formidable as to draw upon itself the suspicions 
of Manfred, the son of Frederick II., by whom it 
was vigorously suppressed. Later offshoots of the 
party made their appearance in Bavaria, Austria, 
Moravia, Bohemia, Poland, and France; when to 
their extravagant practices they added still greater 
extravagances of doctrine. In virtue of a pretended 
revelation, they asserted that the blood shed in self- 
flagellation had a share with the blood of our Lord 
in atoning for sin ; they mutually confessed and 
absolved one another, and declared their voluntary 
penances to be a substitute for all the sacraments 
of the church, and for all the ministrations of the 
clergy. The Jews were to them an object of special 
abhorrence, and suffered dreadfully from their fury 
in many towns of Germany and the Netherlands. 
In the second outbreak of Flagellantism, about 1349, 
the outrages against public decency were much 
more flagrant than on its first appearance. Men 
and women indiscriminately now appeared in public 
half naked, ' and ostentatiously underwent these 
self-inflicted, scourgings. The immediate occasion 
of this new outburst of fanaticism was the terror 
which pervaded society during the dreadful plague 
known as the Black Death. The same extrava- 
gances were again repeated in Upper Germany, the 
provinces of the Rhine, the Netherlands, Switzer- 
land, Sweden, and even England. Although rigor- 
ously excluded from France, these fanatics effected 
an entrance into Avignon, then the residence of 
the popes, but were condemned by a bull of 
Clement VI. The mania gradually subsided, nor 
do we again find any permanent trace of it till the 
beginning of the next century. In the year 1414 
a new troop of Flagellants, locally called Flcglcr, 
made their appearance in Thuringia and Lower 
Saxony, renewing and even exaggerating the wildest 
extravagances of their predecessors. These new 
fanatics appear to have rejected all the received 
religious usages, and indeed all external worship, 
placing their entire reliance on ‘ faith and flagella- 
tion,’ Their leader was called Conrad Schmidt. 
They rejected not only the doctrines of the church 
upon the sacraments, but also purgatory and prayers 
for the dead. Their violence drew upon them the 
severest punishments of the Inquisition. Many of 
them were capitally condemned, and Schmidt him- 
self was burned at Sangerhausen in 1414. Their 
doctrines, comprised in fifty articles, were con- 
demned in the Council of Constance. 

These strange "extravagances are reprobated by 
the Roman Catholic Church in common with all 
other Christian communities ; but Roman Catholics 
(relying on 1 Cor. ix. 27; Col. iii. 5) hold the 
lawfulness, and even the meritorious character, of 
voluntary self-chastisement, if undertaken with 
due dispositions, practised without ostentation or 
fanaticism, and animated by a lively faith and a 
firm hope in the merits of Christ. This is the self- 
castigation known under the name of * the Dis- 
cipline ’ — a form of mortification not unfrequent in 
the monastic state, and even practised by lay per- 
sons, and these sometimes of the highest rank, both 
in ancient and in modem times. See PENANCE. 

Sec "Wadding's Annalcs Minorum Fratrum; Raynaldi’s 
Continuation of Faronius; Jloslieim’s Church History; 
Gieseler’s Kirchcnycschichtc ; and Milman’s Loti 71 Chris- 
tianity. Also the following special treatises: Fdrste- 
mann, Die Christlichcn GcisslcrficsdUcliaflcn (1828); 
Sclweegans, Die Gcissler (1S40); SV. JL Cooper, Flagel- 
lation and the Flagellants (new ed. 1SS7); and ESliricht 
in the Zeitschrift fiir Kirckcngcsehichtc for 1877. 

Flagellum, a vibratile filament of firing matter 
associated with a cell, whether that be an isolated 
unit as in most flagellate Infusorians, or an 
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element in a multicellular organism, as m the 
ilagellate chambers of a sponge. A flagellate cell 
has in most cases a single flagellum, and two are 
not uncommon; cilia, however, usually occur in 
numbers. A ciliuin is simply bent and straightened 
again ; a flagellum wriggles from side to side with 
a°more complex undulatorv contraction and exten- 
sion. A rudder-like flagellum, driving the cell 
before it, as in spermatozoa and bacteria, has been 
called a pulscllum ; while the commoner type, 
which draws the cell after it, as seen in many 
Infusorians, has been termed a trcictdlum. A 
flagellum is usually locomotor or food-wafting in 
function, and is an expression and outcome of 
marked activity in the cell to which it belongs. 
See Cell, Cilia, Protozoa. 

Flageolet (Old Fr .jlajol), the modem form of 
the old Flute d bee, or straight flute, the simplest 
kind of which is the tin whistle with six holes. It 
is said to have been invented by Sienr Juvigny in 
15S0. The English flageolet has the same scale as 
the Flute ( q. v. ). The French flageolet, which at one 
time was very popular in dance music, is a smaller 
variety, having only four holes in _ front, with two 
behintl for the thumbs, and additional keys. Its 
compass is a little over two octaves from G on the 
treble stave. The flageolet is not used in orchestral 
music. 

Flag-lieutenant is an officer who, in the navy, 
performs such duties for an admiral as would de- 
volve upon an aide-de-camp in the army. He com- 
municates the admiral’s orders to the various ships, 
either personally or by signal. 

FI ag-O llicer, in the British Navy, is an admiral, 
vice-admiral, or rear-admiral. He is so called from 
his right to carry, at the mast-head of the ship in 
which he sails, a flag denoting his rank. The Lord 
High Admiral, or the commissioners appointed to 
fulfil his duty — i.e. the Lords of the Admiralty, fly 
the union flag at the main. For an admiral the 
flag is borne at the main ; for a rice-admiral, at the 
fore ; and for a rear-admiral, at the mizzen : the flag 
being, in either case, a red St George’s cross on a 
white field. For the former division by squadrons, 
see Flag. 

Flagship, the ship in a fleet which bears the 
admiral’s flag, and therefore forms a sort of centre 
to which all other vessels must look for orders. It 
is usually the most powerful vessel in the fleet. 

Flagstone, a rock which splits into tabular 
masses, or flags of various size and thickness, in the 
original planes of stratification. Flagstones are 
generally sandstones combined with more or less 
argillaceous or calcareous matter ; some, however, 
are indurated clays, and others thin-bedded lime- 
stones. They are used for paving, cisterns, &c. 
The most famous arc those of Festiniog (North 
Wales), remarkable for their large size, even grain, 
and great beauty ; those of Yorkshire, also of large 
size, and of great hardness and toughness ; and 
those of Caithness, which are extremely tough and 
durable. The Caithness flags belong to the Old 
Red Sandstone; the Yorkshire are taken from the 
millstone grit division of the carboniferous system. 

Flaliault tic la Iiillartlcrie, Auguste 
Charles Joseph, Comte he, a French soldier 
and_ diplomatist, was born at Paris on 21st April 
1785. Entering the army a mere lad, lie was 
rapidly promoted to the rank of aide-de-camp of 
Napoleon. Ilo distinguished himself in the 
Peninsular .war and the Russian campaign, and 
in 1S13 received the title of Count, and the rank of 
general of division in the new army. He became 
an exile after Waterloo ; and while in England 
married a Scottish peeress, the Baroness Keith and 
Nairne, proprietor of Tulliallnn, in Clackmannan- 


shire. After the revolution of 1830 Flaliault le- 
turned to France, entered the household of the king, 
and was appointed ambassador at Vienna ( 1S42-1S ). 
By Napoleon III. lie was sent as ambassador ,to 
London (18G0-G2), and made Grand Chancellor of 
the Legion of Honour. He died 2d September 1870. 

Flail. See Thrashing. 

Flambai’il, Ranxulf or Ralph, justiciar of 
England under William II., was a Norman of 
obscure birth. Although he entered the church, 
and in 1099 obtained the bishopric of Durham, 
lie did not scruple to make himself the king’s 
man, ministering to liis vices and extravagances 
by cruel and oppressive extortion of the king’s 
subjects. He it was who taught the king to apply 
the usages of feudalism to the estates belonging to 
the church. He died 5th September 1128. 

Flainboroiifflt Head, a promonton- of the 
Yorkshire coast, forming tlie northern born of Brid- 
lington Bay, IS miles SE. of Scarborough (by road 
24). It terminates a range of steep chalk dill's, 
300 to 400 feet high. Its nigged sides are pierced 
with many caverns, and in tlie sea close by are pic- 
turesque chalk rocks, which swarm with sea-birds. 
On tlie Head is a lighthouse, 214 feet above sea- 
level, and 80 feet high, seen 21 miles off. Across 
the peninsula, ending in tlie Head, runs a double 
entrenchment called Danes’ Dyke, but really an 
ancient British earthwork. 

Flamboyant} the latest style of Gothic archi- 
tecture, which prevailed in France during the 15tli 
and part of the 
16th centuries, 
and corresponds 
to the Perpen- 
dicular (q.v.) in 
England. The 
name is derived 
from the flame- 
like forms of the 
tracery of the 
windows, panels, 

&c. (fig. 1). The 
characteristics of 
this style are 
minute and ela- 
borate ornament, 
combined with 
general bareness 
of surface. Tlie 
crockets, for in- 
stance, are gener- 
ally cut into a 
great number of 
small leaves, while 
they are placed 
far apart ; the 
mouldings are 
divided into large 
empty hollows and small thin fillets and beads; 
the linials have crockets minutely carved, set 
upon bare pyramidal terminals ; the arch-mould- 
ings are divided into a great number of small 
members, and want the boldness and decision of 
the earlier styles. These mouldings are frequently 
abutted on the pillars, or continued down them 
without any caps ; and when there are caps, they 
arc small and without effect (see fig. 2). When 
mouldings join, they arc frequently run through 
one another, so as to appear to interlace. The 
effect is intricate rather than beautiful, sugges- 
tive, like the rest of the style, of ingenuity 
in stone-cutting rather than art. The doorways 
and windows are sometimes large and fine (as 
in fig. 1 ) ; but, while these are highly enriched, 
the general surface of the building is left too 
plain. The foliage and running enrichments are 
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frequently carved with great spirit. There are 
many large buildings in 
tTV'/v. France executed in this 


I I; . I'rance executed in this 

sfc - yIe - but ^ L usually 
Ww/ftf portions only which are 

yf/Mff line, not the general 

efl’ ec h Some of the 
spires of this period are 
also very beautiful. 
The north-western spire 
of Chartres (q.v.) 
Mfjfjfi Cathedral, for example, 

' H is considered one of the 

n LI -1 1 1 . finest in France. 

B ! Finnic consists of 

! gaseous matter under- 

l going combustion. In 

1 this process heat is 

’ given out as the result 

of the chemical com- 
I hinations effected, and 

l i~ ""M also, generally, light 

- = w-- - from the incandescence 

Tig. 2. of some of the substances 

undergoing combustion. 
When the gas and the supporter of its combustion 
(i.e. the substance with which it combines in burn- 
ing), which is usually oxygen or atmospheric air, 
are thoroughly mixed together, and when any part 
of it is raised, as by the application of a light, to 
the temperature of ignition, combination is effected 
with great rapidity throughout the mass of the gas, 
and a flame of no particular shape or form is pro- 
duced. But if the combustible gas issues from a 
jet or orifice and is burned there, the flame assumes 
a definite shape, and exhibits certain more or 
less well-defined parts. The flame of such a sub- 
stance as coal-gas issuing from 
a jet consists of three parts : 
|| m (1 ) An inner dark spacefilled with 
mBBB/ ; reSfifl the gas alone, and in which no 
EaSr^' combustion takes place; it may 
HR < H wBjpl be termed the area of non-com- 
HBLj':' V-fll bustion, and that it is of this 
■0 - mL fegl nature may be proved by inserting 
H| fj» into it a small piece of plios- 
pliorus, when it will be found 
that ^ ,e phosphorus does not 
fipjf take fire, as it would were it placed 

’ ' ,, in any other part of the flame. 

Slio'vin l a'rea of ( 2 ) luminous envelope, com- 

non-combustion ; 2, pletely surrounding the dark inner 
area of partial com- part except at the jet, and consist- 
bustion; 3. area j n tr 0 f tlie combustible gas mixed 
bustion. P ete °° m ’ with oxygen and atmospheric air. 

' Into this part of the flame the 

oxygen of the air penetrates and effects combustion; 
but, as it is not present in sufficient quantity to com- 
pletely burn all the constituents of the gas, part of 
the carbon is separated ; this portion of the flame 
is therefore termed the area of partial combustion. 

( 3 ) An outer portion in which the separated carbon 
particles are raised to incandescence and completely 
burned, as also are any other products the com- 
bustion of which has not been completely effected 
in the area of partial combustion ; hence this is 
known as the area of complete combustion. 

The colour of a flame depends partly on its 
temperature, but principally on the nature of the 
substances undergoing combustion or incandes- 
cence. The luminosity of flames varies also with 
the nature of the gas ; it is due to the incandescence 
of carbon particles, and also of dense hydrocarbons 
present. Feebly luminous flames, such as those of 
hydrogen, can be increased in luminosity by the 
admixture with the combustible gas of such sub- 
stances as benzole vapour ; also by an increase in 
pressure of the agent supporting the process of 


combustion, or by heating the gas before it enters 
the flame. Of 100 units of light emitted by a gas 
flame burning under an atmospheric pressure of 
30 inches of mercury, o'l units are lost by each 
reduction in pressure of 1 inch. 

Singing and Sensitive Flames. — If the flame of 
coal-gas or, better still, hydrogen issuing from a 
blowpipe-nozzle be slowly passed up a wide glass 
tube, it will be found that at a particular position 
up the tube the flame alters its character ; being 
rapidly extinguished and rekindled, while at the 
same time it gives forth a peculiar musical note. 
To this is given the name of a singing fame. The 
sound is caused by longitudinal vibrations of the 
air in the tube, originally set up by a decrease in 
pressure above the flame, caused by the upward 
draught ; a downflow is thus momentarily produced, 
which in its turn is checked by the upward motion 
of the air ; and so on. 

When an inflammable gas issues from a narrow 
vertical jet, and is ignited above a sheet of wire- 
gauze held horizontally about two inches above the 
orifice, a flame is produced which is easily affected 
by any sound-waves which strike it, and is hence 
termed a sensitive flame. Such a flame will respond 
to sounds, especially those of high pitch, produced 
in its neighbourhood, by sinking down to the wire- 
ganze. A flame which is highly sensitive and 
responsive to sounds too acute to be perceived by 
the human ear can be made by igniting gas 
issuing under great pressure from an exceedingly 
narrow jet. 

Flamcns were priests in ancient Borne devoted 
each to some special deity. There were fifteen in 
all. The chief of these ( Flamincs Majorcs ) were the 
flamen of Jupiter {Flame n Dialis), of Mars {Mar- 
tialis), and of Quirinus {Quirinalis), who were 
always patricians ; the remaining twelve {Flamincs 
Minores ) were chosen from the plebeians. The 
flamens were elected at first by the Comitia Curiata, 
but afterwards by tlie Comitia Tributa, and were 
installed into their office by tlie supreme dignitary 
of tlie Roman official religion, the pontifex mnxi- 
mus. Tlie flamen of Jupiter was a privileged person ; 
he was not required to take an oath, was attended 
by a lictor, his house was an asylum, and lie had a 
seat in the senate. But all this was attended by 
numerous restrictions : he might not have a knot 
on any part of bis attire, nor touch flour, or 
leaven, or leavened bread ; be might not touch 
or name a dog, or mount a horse, or be a night out 
of the city, &c. His wife, called Flaminica, was 
subjected to similar restrictions, and when she 
died the flamen was obliged to resign. The 
majority of Roman writers attribute the institution 
of flamens to Numa. 

Flamingo ( Phivnicoptcrus ), a genus of remark- 
able birds, usually regarded as forming a distinct 
family, Phconicopteridie, near the Anseres or ducks 
and geese, considered by Huxley as ‘completely 
intermediate between the Anserine birds on the one 
side and the storks and herons on the other.’ The 
genus includes eight species, four, of which arc 
American (in Chili, Galapagos, Mexico, "West 
Indies), while the others are distributed in Africa, 
South Europe, India, and Ceylon. The bill is very 
peculiav, longer than the small bead, and suddenly 
bent, downwards in the middle ; the neck is very 
long and thin ; the same adjectives are even more 
applicable to the legs; the short toes are webbed. 
The flamingoes live sociably on marshy shores, 
usually of tlie sea, but sometimes of fresh water. 
They wade in the water, Stirling up the bottom 
with restless feet, and grub for small animals. In 
thus fishing, tlie neck isheut upon itself so that the 
upper half of the spoon-like bill is turned^ down- 
wards. The edges of both upper and lower jaw are 
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furnished with small transverse plates, which serve, 
ns in common Anseres, for a sieve, allowing the 
escape of the mud, hut retaining the small worms, 
crustaceans, molluscs, iishes, Ac., on which the birds 
feed. The upper surface of the tongue is beset on the 
sides and base with flexible, recurved, horny spines. 



Flamingo [Phccnicoptcrus ruler). 

The flamingoes are birds of powerful flight, and fly 
like geese in strings or wedge-shaped flocks. They 
also swim in deep water, but the legs are too long 
to be well adapted for this purpose. They are 
habitual waders, and the webbed membrane of the 
feet helps to support them on soft muddy bottoms. 
Hundreds feed and nest together, and, being large 
and richly coloured, form a brilliant assembly, 
their exquisite pink plumage sometimes making 
a striking contiast agaiust a background of dark- 
green mangroves. The nests are mounds of mud, 
from 8 to 15 inches in height, gradually raised year 
after year, and built at distances of 3 to 4 feet 
apart. _ During incubation the females, according to 
some, sit with their legs dangling down behind; but 
Mr ljiake, who watched them carefully, says that 
the limbs are folded under the birds in the usual 
fashion. The nesting occurs about the end of May, 
the hatching about a month later. There is usu- 
ally only one egg. One species (Ph. ruber or anti- 
quorum ) occurs in Europe, from spring to autumn, 
on Mediterranean coasts, and within the century 
as far north as the Rhine. It measures about 
four feet from bill to tail, and stands about six 
feet high fiom bill to feet. The male in full 
plumage is for the most part of a rose-red colour; 
the female, and the young for several years, are 
less brilliant. The young birds were among the 
delicacies of the ancients. See H. A. Blake, 
‘ Flamingoes at Home,’ Nineteenth Century (Decem- 
ber 1887, pp. SS6-S90). 

Ilaminian Way (Via Flaminia), the great 
northern road of ancient Italv, leading from Rome 
to Ariminum ( Bimini ) on tiie Adriatic. It was 
constructed by C. Flaminius during his censor- 
ship (220 n.c.) in order to secure a free communica- 
tion with the recently conquered Gaulish territory, 
and was one of the mod celebrated and most fre- 
quented roads of Italy both during the period of 
the Republic and of the Empire. Its importance 
may be estimated from the fact that, when Augus- 
tus (27 H.C.) appointed persons of consular dignity 
road-surveyors for the other highways of his 
dominions, he reserved the care of the'Flamiuian 
\\ ay for himself, and renewed it throughout its 
whole length. 


Flammarion, Camille, French astronomer, 
was born in 1842 at Montigny-le-Roi, entered the 
Paris Observatory in 1S58, and shortly afterwards 
made a reputation by his popular lectures on astro- 
nomy. The titles of his principal books will suffi- 
ciently indicate the line of his activity : The Plur- 
ality of Inhabited Worlds (1862; 30th ed. 1884); 
Imaginary Worlds and Real IForlds (1864; 10th 
ed. 1884); God in Nature (1S66; 18tli ed. 1S82); 
Celestial Marvels (1SG5; Eng. trans. 1870); Studies 
and Lectures on Astronomy (1SG6-81; 9 vols.); 
History of the Heavens (1872); The Atmosqdicrc 
(1S72; Eng. trans. 1873); The Stars and the Curi- 
osities of t/tc Heavens (1881); The Lands ( Torres ) 
of the Heavens (8th ed. 18S2). In 1868 Flammarion 
took considerable interest in ballooning, made 
several ascents, and wrote a work entitled Travels 
in the Air (Eng. trans. by James Glaisher, 1871). 

Flamsteed, John, the fu-st astronomer-royal 
of England, for whose use the Royal Observatory 
at Greenwich was built, was bom near Derby in 
1646. He early devoted himself to mathematics 
and astronomy with such success as to attract the 
notice of Sir Jonas Moore, and through him he was 
appointed astronomer to the king in 1675, in which 
capacity he endured the unhappy conjunction of 
too much work and too little pay. The year after, 
the Observatory at Greenwich was built, and 
Flamsteed began the series of observations that 
really commenced modem practical astronomy. 
He formed the fust trustworthy catalogue of the 
fixed stars, and furnished those lunar observations 
on which Newton depended for the verification of 
his lunar theory. Extracts from the papers of 
Flamsteed, found in the Observatory by Francis 
Baily, and published by authority of the Ad- 
miralty in 1S35, brought to light a very sharp 
quarrel that had taken place between Flamsteed 
and Newton and Halley with regard to the publica- 
tion of the results of Flamsteed’s labours. His 
great work is his Historia Cadcstis Hrilannica, tm 
account of the methods and results of astronomical 
observation up to his time, published in 3 vols. in 
1723. Flamsteed, while following his scientific 
pursuits, took holy orders, and in 1684 was pre- 
sented to the living of Burstow, in Surrey, which 
he held till his death on 31st December 1719- See 
Baily's Account of Flamsteed (1835). 

Flanders (Flemish Vlacndercii), the country 
of the Flemings, a territory lying adjacent to 
the North Sea, between the Scheldt and the 
Somme, which embraced the present Belgian pro- 
vinces of East and West Flanders, the southern 
portion of Zealand in Holland, and the greater 
part of ancient Artois in France. This region was 
originally inhabited by Bclgic tribes, on whose 
subjection by one of Cajsar’s lieutenants their terri- 
tory was incorporated in Roman Gaul. Under 
the supremacy of Rome they attained to a certain 
degree of civilisation, being renowned for their 
agriculture, their industry, and their commerce. 
The region was afterwards overrun by the Franks 
on their way to Gaul, many of them settling there 
permanently. By the Treaty of Verdun (813) Flan- 
ders was assigned to Neustrin. The real nucleus of 
Flanders as a political state was the patrimony of 
a noble family whose possessions were grouped 
around Bruges and Slavs. Tn 862 the king of 
France, as suzerain, changed the title of the head 
of the family from forester or ranger to count. The 
first recipient of the honour was Baldwin I., Iron- 
arm (837-877), who was likewise invested with the 
maritime region of north-cast France, on condition 
that he defended it against the Norman". His 
descendant, Baldwin IV. (989-1030), having seized 
upon the emperor's town of Valenciennes in 1006, 
and proving himself able to keep what he had 
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taken, was allowed to retain it ( 1007 ) as a feudatory 
of the empire. At the same time the emperor 
invested him with Ghent and the Zealand islands 
(Walcheren, Beverland, &c.). Thus the Count of 
Flanders held of the emperor as well as of the king 
of France. Under this count’s son and successor, 
Baldwin V. (1030-67), the county of Alost (Aalst), 
Tournai, and Hainault were added to the prin- 
cipality. On his death the Netherlands portion 
of Flanders was erected into an appanage for his 
younger son, Robert the Frisian, who on the death 
of his elder brother, Baldwin VI. (1067-70), also 
wrested Flanders from Baldwin’s widow Richilde, 
leaving to her and her son Hainault only. From 
this time down to the end of the 12th century the 
Flemish territories remained thus divided. The 
counts of Flanders of the 10th and 11th centuries 
were active in promoting the well-being of their 
people : they built churches and monasteries, and 
encouraged the industries of the towns, whereby 
Flanders rose to be the chief centre of woollen- 
weaving and fulling in Europe. At this period 
Ghent, Arras (the capital of the county), Courtrai, 
Rousselaere, Valenciennes, Cassel, Tournai, Lille, 
St Omer, Ypres, and Bruges were prosperous cities, 
the centres of the intelligence and public spirit of 
the country. Robert II. ( 1093-1111 ), son of Robert 
the Frisian, distinguished himself in the first 
crusade. His son, Baldwin VII. (1111-19), rigor- 
ously suppressed the private feuds of his nobles, 
and administered justice with Draconian severity. 
As he left no heir, the county was held by a 
succession of alien princes, as Charles of Denmark 
(1119-21) ; William, son of Robert of Normandy, 
till 1129; Thierry ( Diedricli ) of Alsace (1129-69), 
who took part in more than one crusade ; and 
Thierry’s son Philip (1169-91), who, besides cham- 
pioning the Christian faith against the Saracens, 
did much to foster industry and trade at home. 

The accession of these foreign princes was turned 
to account by the Flemish cities, which extorted 
from them important charters of liberty and self- 
government. On Philip’s death, Baldwin of Hai- 
nault reunited the two Flemish counties under one 
sceptre. But he had a rival for Flanders proper in 
Philip of France, who, having married Baldwin’s 
own daughter, the niece of Philip of Flanders, 
claimed this district as her dowry ; and Baldwin 
was constrained to buy off his more powerful an- 
tagonist by the cession of the county of Artois, a 
large part of southern Flanders, and the towns of 
St Omer, Hesdin, and some others. From this 
time forth Ghent superseded Arras as the capital. 
The next prince of Flanders was Baldwin IX. (1194- 
1206), son of Baldwin of Hainault, who, after win- 
ning back from France most of southern Flanders 
(though not Artois), took the crusader’s cross and 
became the founder of the Latin empire of Con- 
stantinople. Baldwin was followed successively by 
his two daughters, Johanna ( 1206-43 ) and Margaret 
( 1243-7S ), and by Margaret’s son, Guy of Dampierre 
( 127S-1305), who spent a large part of his life as a 
prisoner in France. Under these rulers the king of 
France first began to exercise a determining inllu- 
ence upon the government of Flanders. In 1256 the 
Zealand islands were given to the Count of Holland, 
and to Holland they have ever since belonged. 
The next century presents a series of disputed suc- 
cessions, mostly fomented by the kings of France, 
who made strenuous efforts to unite Flanders to the 
French crown. The country was in fact divided 
between two streams of preponderating influence : 
on the one hand the nobles, headed by the counts, 
were enamoured of France, and French society, and 
French institutions ( Lcliacrts ) ; and on the other 
the burghers of the towns ( Clacmoacrts ) clung tena- 
ciously to their national independence and muni- 
cipal freedom. It was the latter party that con- 


stituted the backbone and strength of the country. 
From the middle of the 12th century the cities, 
growing more independent and more turbulent with 
the increase of wealth, began to play an increas- 
ingly important part in the politics of Flanders, 
warring one against another, and even waging civil 
strife within their own walls, taking up arms 
against their counts, and by their factions either 
consolidating or marring the" fortunes of the rulers 
of the countiy. It was especially under Johanna 
and Margaret that the burghers of such cities as 
Bruges, Ypres, Ghent, and Lille made rapid progress 
in commercial prosperity and in the establishment- 
of democratic principles of local government. Each 
of these cities possessed nearly 40,000 looms for 
weaving cloth ; whilst Damme was a thriving sea- 
port, doing a large shipping trade in wool, com, 
cattle, wine, beer, &c. The straggle of the cities, 
represented chiefly by Bruges, Client, and Ypres, 
against the counts and other rulers, lasted more or 
less down to the Treaty of Utrecht (1713). 

Philip IV. of France, having for some yearn 
steadily fanned the dissension in Flanders, at 
length got Count Guy into his hands and took 
possession of his country ( 1300), which he governed 
by means of a regent, Chfttillon. This man’s 
oppressive rale, however, provoked a general revolt 
of the Flemings, who in the battle of the Golden 
Spurs, fought near Courtrai on lltli July 1302, 
almost destroyed the army sent against them by 
the king of France. The contest continued until 
1320, during all which time the Flemings success- 
fully repelled the attempts of Philip to invade their 
country ; and at last wholly shook off the claims 
of France. Under Louis, who became Count of 
Flanders in 1322, and who neglected his country 
to spend most of his time at the court of France, 
the cities frequently broke out into open revolt ; 
Bruges even held Louis a prisoner for several 
months, nor were the rebels quelled except with the 
aid of a large French army (1328). In 1336 Jacob 
van Artevelde (q.v.), who had acquired supreme 
influence and power in Ghent, induced the chief 
cities, in defiance of their count, to make an alliance 
with Edward III. of England to help him in his 
quarrel with France. From this time down to 1345, 
when he was slain by a rival in Ghent, Van Arte- 
velde was the real ruler of Flanders, though he 
found it an impossible task wholly to restrain the 
violence and disorder in the restless cities. Under 
Louis II., who succeeded his father, Louis I., in 
1346, it was Ghent and Ypres that at first refused 
to submit to his rale. Then, in 1379, the keen 
rivalry of Ghent and Bruges came to a head in a 
civil war, which soon swelled into a general uprising 
of the entire countiy, led by the Ghent faction of 
the White Caps, against the count. The people 
of Ghent held out stubbomlv under Philip van 
Artevelde, who, however, was slain in battle against 
the French, 27th November 1382, at Roosbeke. Two 
years later Count Louis III. died, leaving an only 
daughter, married to Philip of Burgundy (q.v.), 
with which duchy the history of Flanders became 
thenceforward intimately associated, until in 1477, 
by tlie marriage of Mary of Burgundy to Maximilian 
of Austria, both states passed to the empire, Flanders 
becoming part of Austrian Netherlands. Against 
this arrangement France vainly protested ; and in 
1526 she was compelled finally to renonnee her 
claims as suzerain. With the accession of Philip 
II. to the throne of Spain the history of Flanders 
becomes identical with that of the Spanish Nether- 
lands (see Holland). By the Treaty of West- 
phalia Dutch Flanders was transferred to the 
United Netherlands, whilst by the treaties of the 
Pyrenees (1659), Nimeguen (167S), and Utrecht 
(1713) Louis XIV. succeeded in adding to France 
Artois and a large part of French Flanders. By 
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this last treaty and by that of Rastatt (1714) the 
rest of Flanders was* assigned to Austria, and 
became known as the Austrian Netherlands. On 
the formation of the new kingdom of Belgium in 
1831, the provinces of East and West Flanders were 
incorporated with it. 

See Oudegberst, Chroniqucs ct Annalcs dc Ftandrc 
(1571); Vamkonig, Flandrischc Staatsgcsch ichte ( Tubin- 
gen, 1835-39) ; Conscience, Gcschiedenteran JJcb/ic ( 1815) ; 
and the more recent works of Kervy n de Lettenliove. For 
the Belgian provinces of East and West Flanders, see 
Belgium ; for the Flemish language, see Holland ; and 
for the Flemish School of Painting, see Painting. 

Flantlrin, Jean IIirroLVTE, historical and por- 
trait painter, was bom at Lyons, 23d May 1809, 
the son of a miniature-painter. After studying in 
his native town, he proceeded in 1829 to Paris, 
where he attended the School of Fine Arts. But 
he also worked under Ingres, who was his true 
master ; and from him he imbibed that love of 
severe and definite form and that classical feeling 
which he used for his own ends in his religious 
painting. He had a severe struggle with ill-health, 
and endured mahy privations ; hut in 1832 he won 
the Prix dc Rome by his ‘ Recognition of Theseus ; ’ 
and before his five years’ residence in Italy was 
completed he had produced his fine rendering of 
‘ St Clair healing the Blind,’ now in the cathedral 
of Nantes. Henceforward he was mainly occupied 
with decorative monumental work, though he also 
executed many admirable portraits. In 1842 he 
began his great frescoes of ‘ Christ entering Jeru- 
salem,’ and ‘ Christ going up to Calvary,’ in the 
sanctuary of the church of St Germain-des-Pres, 
Paris, deeply impressive works, which already 
entitled their painter to rank as the greatest 
religious painter of the century. The choir of the 
same church lie adorned (lS4(i-4S) with figures of 
the Saints and the Virtues. He also decorated the 
church of St Paul at Nitncs (1847—19), the church 
of St Martin d’Ainay at Lyons (1835), and painted 
the frieze of St Vincent de Paul, in Paris, with a 
noble series of saints and martyrs. In 1855 he 
began his last great work in the nave of St Germain- 
des-Pres, consisting of subjects from the Old and 
'New Testaments, of which some were left uncom- 
pleted at his death, at Rome, 21st March 1S04. 
Ilis Lcttrcs ct PcitsCcs, with a memoir and a cata- 
logue of his works, were issued by the Count Dela- 
borde, in 1S03. See also Lives by Poncet (1SC4) 
and Montrard (1S7G). 

Flank ( ‘ the side’), a word used in many senses in 
military matters. Flanks of an anny are the wings, 
or bodies of men on the right and left extremities. 
Flank files are the soldiers marching on the extreme 
right and left of a company or any other body of 
troops. Flank company is* the company on *the 
right or left when a Battalion is in line. Flanking 
parties, or flankers, are cavalry or infantry marching 
some distance from the sides of the main column to 
prevent a sudden attack upon them. — Flank, as 
applied in Fortification, will be best described under 
that article. Generally it is any part of the 
works from which fire sweeps, or Hanks, the front 
of any other part. The flanks of a frontier are 
certain salient points on it, strong by nature and 
art, liotwcen which an enemy dare not penetrate, 
at the risk of their garrisons attacking his rear, 
and cutting oil' communication between him and 
his base.— In manreuvring, ‘to flank’ is either to 
protect the flanks of one’s own army by detached 
bodies of troops, or field-works, or to threaten 
those of the enemy by directing troops against 
them. To outflank is to succeed by manteuvres 
in overlapping the flank of an enemy who has 
been, on hi« part, endeavouring to think one's 
own force. 


Flnnnan Islands, or The Seven Hunters, 
a small group of uninhabited islets of! the outer 
Hebrides, 20 miles NW. of Gallon Head in Lewis. 

Flannel (Welsh gwlancn , close to which is the 
provincial flannen). The processes in the manu- 
facture of flannel are similar to those employed 
for woollen cloth, which differs in its nature from 
worsted cloth. For flannel the wool, after passing 
through the preparatoiy processes of scouring and 
devilling, is carded, spun, woven, and fulled or 
milled. Those kinds with a fleecy pile on the 
surface are passed through the teazling-mnehine(sec 
Woollen Manufactures). Yarn for ordinary 
flannel is loosely spun to impart softness to the 
fabric. Flannel wears better and shrinks less if the 
pile is slightly raised than if it is much raised, and 
it is better to get it of the natural white colour than 
slightly blued, as this tint gives way at the first 
washing 

Welsh flannel made from the wool of the Welsh 
mountain-sheep fetches the highest price. But it 
is well known that the supply of this wool is not 
nearly enough to make the quantity of flannel sent 
into the market as ‘real Welsh.’ Some of the 
Lancashire flannels made of other wools arc hardly 
inferior to those made in Wales. Yorkshire flannels 
are lower in price than either of these. Special 
kinds of flannel are made, such as ,the compara- 
tively firmly spun and closely woven flannel for 
cricket dresses and fancy shirts ; thin all-wool 
gauze flannel for use in India and other warm 
countries ; similar flannel made with a silk warp ; 
dometts made of wool and cotton ; and gray, dyed, 
and printed flannels. The manufacture of flannels 
is chiefly carried on in England at various places 
in Lancashire and Yorkshire, and in Wales at 
Newtown, Welshpool, and Llangollen. Flannel 
shirtings are made on a considerable scale at 
Auchtcrarder in Scotland. 

In the United States flannels are manufactured 
on a very extensive scale. In order to prevent 
shrinkage these are made of yarns more closely 
twisted than those used for English flannels. 
American flannels are also less highly fulled, and 
smoother in the face. The/ French excel in the 
manufacture of fine dyed flannels. On the Conti- 
nent, also, a substitute for flannel is made of the 
fibre of the leaf-needles of the Scotch Fir (Fee 
Fibrous Substances). 

Flat. a musical character, shaped thus t>, which, 
when placed before a note, lowers tlmt note half a 
tone. The double flat, bb, lowers a note two semi- 
tones. Singing or playing is called flat when the 
notes are at all below the right pitch. 

Flat. a story or floor of a building, especially 
when fitted up as a separate residence for a family; 
four, six, or more such dwellings (often only half- 
floors) being approached by a common stair. This 
tenement system is much more common in Scot- 
land and on* the Continent than in England, though 
of late years it has been largely adopted in London, 
both in the richer and in the poorer districts. In 
New York and other large American towns, besides 
the older tenement houses, there arc more expen- 
sive modem flats, often fitted with conveniences 
unknown in similar houses in Europe. 

Flnflmsll. a post-village of Long Island, in a 
township of the same name, adjoining Prospect 
Park, Brooklyn, with a lunatic asylum. Pop. of 
township, 703*4. 

Flal-fisli (Plcnrnncctida-), an important family 
of marine bony fishes, in the order Anaoanthini, 
with the body compressed from Fide to side, and 
markedly unsymnietrical. The turbot (Rhombus 
maximvs), the halibut { Ilippoglossus vulgaris), the 
flounder, plaice, and other members of the genus 
PJeuroncctes, and the soles (Solca) are well-known 
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that of naturalism. His minute and exhaustive 
description ivas indeed a point in common with 
both ; but this description was always subordinated 
to a strictly romantic conception of the general 
scheme of story-telling. Flaubert was in fact a pure 
romanticist who came late and had engrafted on the 
earlier romanticism not a few characteristics rather 
inherited than borrowed from Balzac on the one 
hand, and Stendhal on the other. It is improbable 
that any more remarkable examples of this com- 
bined mode will ever be created than Madame 
Bo vary and SalammbG, each in its kind, though 
from the mere fact of the combination it follows 
that some renders will fix their attention most on 
the realism, others on the romance. A splendid 
‘ edition definitive ’ of Flaubert’s works was issued 
in 8 vols. (1SS5). 

Flavcl, John, an English Nonconformist divine, 
born at Bromsgrove in Worcestershire, most prob- 
ably in 1630, was educated at University College, 
Oxford, took Presbyterian orders in 1050, and had 
already held livings at Diptford (in Devon) and 
Dartmouth, when he was ejected by the Act of Uni- 
formity of 1602. He continued to preach privately at 
Dartmouth, and after the Declaration of Indulgence 
( 1GS7 ) was minister of a Nonconformist church there 
till his death at Exeter, 26th June 1091. He was 
four times married. His writings were long popular, 
and do not entirely deserve the neglect into which 
they have fallen. 'His best books are the Treatise 
on the Soul of Man, The Method of Grace, A Tolccn 
for Mourners, and Husbandry Spiritualised. An 
edition in 6 vols. was issued in 1820. 

Flavian Caisars were Vespasian (q.v., Titus 
Flavius Vespasianus) and his sons and successors, 
Titus and Domitian. 

Flavine, a concentrated preparation of quer- 
citron bark imported from America. Until recently 
it was an important yellow dye, but cheaper colour- 
ing materials are now being substituted for it. 
See Dyeing. 

Flax ( Linum ), the typical genus of Linacere, a 
sub-order of Gcraniacca?, consisting of about 140 
species of annual and perennial herbaceous plants, 
with a few small shrubs, all inhabitants of tem- 
perate climates, most abundant in Europe and 
northern Africa. Some are cultivated as showy 



garden annuals — e.g. Linum grandiflorum, See., 
nliilc the allied Had tola millcgrana (Allseed) is 
the smallest of our phanerogamic weeds. L. cath- 
articum, an annual weed, L the Purging Flax, long 
a standard resource of domestic medicine. But 


all essential interests centre round the Common 
Lint or Flax, well named by Linnreus L. usitatis- 
simmn, since in its importance for civilised man it 
rivals the staple food plants. There are two main 
varieties or sub-species — vulgarc and crepitans, the 
latter distinguished by its shorter and more branched 
stems and rather larger leaves, but more easily by 
its larger capsules, which burst open when 'ripe 
with a characteristic sound, so scattering the seed. 
Though shorter, this yields the finer, softer, and 
whiter fibre. In both the flower is a loose corymb 
of beautiful blue flowers. L. austriacitm is 'also 
cultivated in France, L. mciritimvm in southern 
Europe, and L. Lcvisii in North Ajnerica, but all 
yield a coarser fibre. The flax of prehistoric times 
found in the Swiss pile-dwellings, and in the remains 
of the stone age in northern Italy, was derived from 
L- angvstifolium, as not only the manufactured 
product but the actual remains of the stems, fruit, 
and seeds clearly show. The common lint of the 
Aryan peoples was, however, L. vsitatissimum, 
anil the occurrence of the name lint with little 
modification in all European languages is usually 
interpreted as indicating that its use dates from 
tbe remote antiquity oi their common home. The 
same culture is shown by an examination of the 
mummy-cloths of Egypt, which are always of linen ; 
and the species is also recognisably delineated upon 
the walls of the tombs. 

The quantity of flax produced in Great Britain, 
once large, has steadily decreased, and is now 
quite inconsiderable ; but the flax grown in Irelaud 
is still an important crop. While in Scotland and 
England the total area under flax was in ISSS but 
220S acres, in Ireland there were in that year 
113, 5S6 (as against 108,147 in 1SS5, and 95,935 in 
1883). The crop of Ireland produced 3,937,259 tons 
of flax in 1SS3, and 4,156,095 in 18S5. But by far 
the most important producing country is Russia, 
which mainly supplies the manufactories of Britain, 
as well as in large measure those of Germany. The 
acreage in flax in Russia in 1881-S5 was above 
1,950,000 acres ; Germany had about 200,000 acres ; 
France only 120,000. in the United States flax 
was grown as early as 1020 ; bounties for its pro- 
duction in Virginia were given in the middle of the 
17tli century, and the British parliament mnde 
grants to the patentees of Georgia in the middle of 
the 18th century. Manufactories of sailcloth were 
established at Salem and Springfield in 1790. In 
1880 the American crop of flax produced 7,170,951 
bushels of seed, and 1,505,540 lb. of fibre. 

For an account of the mode of preparation of its 
bast as a textile fibre, see below ; for processes of 
manufacture, see Linen ; and for a description of 
the useful applications of its seed, see LlNSEEP, 
Oilcake, Oil. • 

Flax-DRESSINC.— Growing stems of flax are not 
cut by scythe or reaping-machine, but pulled up 
by the roots. The best time for doing this is when 
the stalks begin to turn yellow at the base, and 
the seeds begin to change from green to a pale 
brown. A heavier crop is obtained when the plant 
is riper, but the quality of the fibre is injmeu. It 
is ot importance that" the stems of equal length 
should be separated, uniformity in thi° respect 
simplifying the dressing processes. 

Jiippliny, the process of removing the seeds, 
follows the harvesting. The ripple, or rippljng- 
comb, consists of a row of round non teeth set in a 
wooden frame which is fixed to a plank. In length 
the teeth nre about 18 inches, and at the pointed 
tops they are about half an inch apart. The 
rippler, taking up a bundle of flax, spreads out the 
top* like a fan, and generally diaws fust the one 
half of it and then the other through the teeth, a 
,-hect being placed on the ground to receive the 
seed*- or bolls as they fall. One or two machines 
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have been introduced for rippling flax. One of 
these removes the seeds by passing the stems 
between two cast-iron cylinders. Another performs 
the operation by means of beaters which loosen the 
seeds, and shakers which then shake them out of 
the bundles of flax-straw. 

Retting is the name given to the next process in 
the treatment of the steins of flax. Its object 
is to facilitate the separation of the useful fibre 
from the boon or woody part of the stem through 
the removal, by fermentation, of the gummy or 
resinous matters present in the plant. Tliis is done 
either by dew-retting or by water-retting with or 
without the aid of heat. Dew-retting consists in 
spreading the flax on the grass, and exposing it to 
the influence of dew, rain, air, and light for a con- 
siderable time. It is a method practised in Russia, 
and produces a soft and silky fibre. Water- 
retting or steeping is the plan most generally 
followed. Soft water is essential, and the dam 
or pond should not be more than four feet 
deep. In this the flax bundles or ‘ beets ’ are 
placed in rows, roots downwards, and then covered 
with weeds or straw weighted with boards and 
stones, or with turf and stones, to keep the flax 
below the water. If the weather is warm fermenta- 
tion begins soon, a change which causes the flax to 
rise in the water, and it must then be more heavily 
weighted. The flax sinks again as the fermenta- 
tion slackens, the extra weight being then removed. 
Great judgment is required to determine when the 
retting has proceeded far enough. The steins are 
examined with much care, and if one finds on 
breaking them at one or two places, or twisting 
tlieni in the middle in opposite directions, that the 
woody core called ‘shore’ or ‘shive’ separates 
freely from the fibre, the flax is ready for removal 
from the pond. From ten to fourteen days are 
required for the process with water at ordinary 
• temperatures. The smell that accompanies the 
process is most offensive, and water in which flax 
has been steeped is valuable as a liquid manure. 

A quicker process of retting, in which water at a 
temperature of 75° to 90° F. is used, was introduced 
by an American, R. B. Schenck, in 1847. "Wooden 
vats are employed, and the fermentation goes on 
so much more rapidly that the time of steeping is 
reduced to from 50 to 60 hours. By another in- 
vention ( Pownall’s ) the flax is passed between heavy 
rollers after it is taken from the vats, clean water 
being kept flowing over the stems during the 
operation to remove the gummy matters. Schenck’s 
method is not much favoured now. 

Grassing follows the ordinary retting process. 
The flax stems are spread in rows of thin layers 
upon short grass for a few days, during which time 
they are sometimes turned with a pole ; but if this 
is not done, the tips of the stems of one row should 
overlap the root ends of the next. The flax is 
lifted when it is found that a slight nibbing suffices 
to separate the woody core from the fibre. 

Breaking . — After the retted stems are dried they 
undergo ‘ breaking ’ to prepare them for the scutch- 
ing process. One simple and efficient machine for 
breaking consists of two pairs of horizontal fluted 
rollers — one pair having finer flutes than the other 
— mounted in a frame, and turned by the necessary 
gearing. There is also a feed-table. In passing 
between the rollers the brittle woody parts of the 
stems are broken throughout their length. Later 
breaking-machines have more numerous fluted 
rollers, some of which have a reciprocating motion. 
The more efficiently the breaking is performed the 
less will be the amount of scutching required. 

Scutching . — The woody matter of the flax stems 
being broken up and ready to be separated from 
the fibrous portion, this is done either by hand- 
scutching or, as is chiefly now the case, by scutcliing- 
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machines. In the hand-process the flax is hung up 
in such a position that it can be struck repeatedly 
with the blade of a scutching-knife, so as entirely 
to remove the woody portion. In scutching-mills 
— which are usually driven by water-power — the 
scutching is performed by a series of vertical 
wheels, on each of which are mounted a few 
wooden blades projecting considerably beyond the 


rim. These blades take the place of the scutching- 
knife, and work against wedge-shaped projections 
in a partition, striking the flax in the direction of 
its length, a workman sliding the ‘ broken ’ flax 
gradually forward as the scutching proceeds. 


gradually forward as the scutching proceeds. 
Besides this arm-scutch in scutcliing-mills there 
are scntching-machines of more elaborate con- 
struction used in the dressing of flax. Brushing- 
machines are sometimes employed to give the flax 
a final cleaning before baling it for the market. 
For the manufacture of flax into cloth, see Linen, 
and Spinning. 

Flax, New Zealand, a valuable fibre quite 
different from common flax, and obtained from the 
leaf of a monocotyledonous, instead of the stem of 
a dicotyledonous plant. The plant yielding it is 
Phormium tenax , often called New Zealand Flax, 
and sometimes Flax Lily and Flax Bush ( Harakeke 
of Maoris). It belongs to the order Liliaceic, and is 
an evergreen growing wild over large areas, and very 
easily cultivated, even upon the poorest soils ; it 
lias also been introduced into southern France and 
Dalmatia, and is familiar in colder climates as 
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New Zealand Flax [Phormium tenax ) : 
a, inflorescence ; l>, separate flowers, enlarged. 

a decorative plant in greenhouses and sheltered 
gardens. Its leaves Tesemble those of an Iris, 
and are from two to six feet long and one to two 
or three inches broad. The flowers are produced 
in a tall branched panicle, and are numerous, 
brownish-yellow, and not very beautiful ; the fruit 
is a three-cornered capsule, with numerous com- 
pressed jet-black seeds. The fibre of the leaves 
is both very fine and very strong, and was used 
by the New Zealanders, before their country was 
discovered by Europeans, for making dresses, 
ropes, twine, mats, cloth, &c. New Zealand 
flax is imported into Britain for making twine, 
ropes, sailcloth, and other uses to which its 
strength and durability alike well adapt it. To 
obtain the fibre the leaves are cut thrice yearly, 
and the fibre is easily sepaiated by maceration. 
But the New Zealanders procure the fibre in its 
greatest perfection, very long and slender, shining 
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like silk, by a more laborious process, and with- 
out maceration, removing the epidermis from 
the leaf when newly cut, separating the fibres by 
the thumb-nails, and then more perfectly by a 
comb. The root-stocks are bitter and purgative, 
and have been used as a substitute for sarsaparilla. 
The leaves, when cut near the root, exude a viscid 
juice, which becomes thick and gummy, and is 
'then eaten ; the New Zealanders prepare a sweet 
beverage from the flowers. 

FInxman. John, It. A., sculptor, was born at 
York, Cth July 1755. His father, a moulder of 
plaster figures, removed to London when his son 
was six months old ; and the delicate, slightly- 
deformed child, confined to home-pleasures and 
stimulated by the works of art which surrounded 
him, soon developed a taste for drawing. Seated 
in his little chair behind the counter, with his 
crutches by his side, he attracted the attention 
of some of his father’s customers. The Rev. 
Mr Mathew found him attempting to teach him- 
self Latin, and forthwith befriended him, intro- 
ducing him to his cultured and refined home- 
circle, where his wife read Homer and Virgil to 
the boy. At the ago of ten his health greatly 
improved, and he devoted himself to art. In 1707 
and 1769 he exhibited models at the Free Society 
of Artists, and in the latter year he was admitted 
a student of the Royal Academy, whose silver 
medal he won in 1770, when he began to contribute 
to its exhibitions. From this period he was 
constantly engaged upon works of sculpture ; but 
patronage was long of coming, and from 1775 till 
1787 his chief source of income was the Messrs 
Wedgwood, whom he furnished with exquisite 
designs and decorations for their pottery, work 
for which he was admirably fitted by his un- 
rivalled skill in modelling in relief. In 17S2 he 
quitted the parental roof, established himself in 
a small house and studio in Wardour Street, and 
married Ann Denham, a cultivated and estimable 
woman, who was his true helpmate for thirty-eight 
years. He now began to be employed upon' monu- 
mental sculpture, into which he infused much of 
pathos and of grace. Among his works of this class 
may lie named his monument to Chatterton, in 
St Mary Redclific, Bristol ; to Collins, in Chichester 
Cathedral ; to Mrs Morley, in Gloucester Cathedral ; 
and to the memory of Miss Cromwell. By 17S7 
he had gained enough by his art to wnrrant'a visit 
to Italy, and, accompanied by his wife, he pio- 
eeeded to Rome, and studied there for seven years. 
During this period lie executed a group of Cephalus 
and Aurora; his ill-remuncrateu gioup of ‘The 
Fury of Athamas,’ from Ovid ; and his restoration 
of the Hercules torso ; and began his great series 
of designs to the Iliad and the Odyssey (published 
1793), to .-Eschylus (1793), and to Dante's Divina 
Commcdia (1797), which were engraved in Rome 
bv Riroli, under his own supervision, and widely 
extended his fame. They were followed by his 
designs to Hesiod, engraved by Blake in *18] 7. 
Returning to England in 1794, he occupied himself 
upon his fine monument to Lord Mansfield, in West- 
minster Abbey. In 1797 he was elected A. R. A., 
in 1S00 It. A., and in 1S10 he became professor of 
Sculpture to the Royal Academy. His lectures, 
which were collected in a volume in 1829, arc judi- 
cious and well considered, but somewhat wanting 
in lightness, point, anil charm of style. Among 
the works of his later life are his monuments to Sir 
Joshua Reynolds, to Loid Howe, and to Lord 
NeFon; ‘Michael and Satan,’ his mo«t important 
example of ideal sculpture, executed for Lord 
I.gremmit ; and his drawings and model for his 
great _‘ Shield of Achilles,’ completed in ISIS. He 
died , th December IS2G. and was buried in the 
church of St Giles-in-tlie- Fields, London. 


Personally Flaxman was a man of extreme 
gentleness, modesty, and courtesy; simple and 
abstemious in his tastes ; devout in spirit, a 
follower of Swedenborg. As an artist he tanks 
at the very head of English sculptors on account 
of liis inventive power and felicity, and of the 
purity, grace, and sweetness of his style. Never 
has the beauty of Greek sculpture found a more 
perfect embodiment and rentterance in modern 
work. Occasionally, however, his productions 
are wanting in force and .strength, and lie was 
unequal to the suggestion of strenuous motion, or 
to the portrayal of the intenser passions. He was 
more skilful as a modeller than as a sculptor in 
marble, and more successful in bas-relief than in 
ins treatment of the round. But, indeed, the 
simple and exquisite grace of his design is often 
seen most completely in the slighter of his pencil 
sketches in outline, which, along with his other 
works, may be studied in the Flaxman Gallery, 
founded by his wife’s sister, his adopted daughter, 
in University College, London. See Allan Cun- 
ningham’s Lives of the Most Eminent British 
Painters , Sculptors , and Architects, vol. iii. (1S30); 
and Professor S. Colvin, The Drawings of Flaxman 
in Thirty-two Plates , with Descriptions and an 
Essay on his Life and Genius (fol. 1876). 

Flea, a name applicable to any member of the 
small order Siphonaptera or Aphaniptera, of which 
Pulcx irritans is a familiar example. They arc 
wingless insects, probably related to flies ; with saw- 
like, biting jaws (mandibles) ; with other mouth- 
appendages (labial pains) adapted for sucking; with 
legless, biting, maggot larva?. The compressed shape 
of the body, the long, powerful, bristly legs, which 
are able to take sucli relatively gigantic leaps, and 
the abdomen with eight rings bearing bristles may 
be readily perceived on the common species ; while 
microscopic examination will show the biting and 
sucking mouth-appendages, the small eyes and 
minute antenna?, and two pairs of little bristly 
scales, like remnants of wings, on the second and 
third segments of the thorax. The eggs, usually 
not numerous, are laid in safe corners, or in the fur, 
feathers, Ac. of the animal infested ; the hatching is 
rapid ( six to twelve days ), and bristly, footless lame 
emerge; after a few (eleven) days’ voracity these 
form cocoons, and so rest in pupa quiescence for vari- 
able periods. In summer the entire development of 
Pulcx irritans occupies about a month. The fleas 



Metamorphoses of Common FJea (Pulcx irritans), 
magnified ; 

a, larva ; l, pnpa or nympli ; c, perfect Insect. 


arc all ectoparasitic on warm-blooded animnls, and 
the numerous species are more or less rigidly con- 
fined to divoise furred and feathered hosts. The 
common flea (Pulcx irritans) is sometimes icgardcd 
as the only species of the genus 1’ule.v, and the 
others are ranked as species of Ceratopsyllus, Ac. ; 
but this seems rather in honour of man as being the 
host of the first-named flea than from any real differ- 
ence. It seems probable that the flea of the dog is 
an intermediate host of a tapeworm common in that 
animal. The muscular energy of these pests 1ms 
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been utilised in ‘ flea-exhibitions,’ in which tamed 
captives drag miniature carriages, and perform 
similar exercises. As regards their leaping powers, 
Kirby and Spence have the following note : 
‘Aristophanes, in order to make the great and 
good Athenian philosopher, Socrates, appear ridic- 
ulous, represents him as having measured the leap 
of a flea. In our better times scientific men have 
done this without being laughed- at for it, and 
have ascertained that, comparatively, it equalled 
that of the locust, being also two hundred times its 
(the flea’s) length.’ Where fleas prevail in spite 
of cleanliness, recourse may be had to insecticide 
preparations, the modern substitutes for the old- 
fashioned fleabane and wormwood. According to 
Tusser, ‘where chamber is swept and wormwood 
is strown, no flea for his life dare abide to be 
known.’ The more formidable Chigoe (q.v.) or 
Jigger is separately noticed. See Frank Buckland, 
Curiosities of Natural History; Taschenberg, Die 
Fldha (ISSO); W. A. L. PInlopsyllus, Dcr Floh , 
von litcrarisclicr unci naturwisscnschuftlicher Seitc 
bclcuchtct (ISSO). 

Fleabane ( Pnlicaria ), a genus of Composite 
(sub-order Tubuliflorre, family Inulem), readily 
recognised by a peculiar aromatic smell, sometimes 
compared to that of soap, which is said to be effica- 
cious in driving away fleas. There are two British 
species, P. vulgaris and P. dyscnterica, and the 
latter lias a considerable reputation in diarrhoea 
and dysentery. Conyza sqttarrosa, also called flea- 
bane, belongs to a closely allied genus. 

Fleclic, in French, a spire generally, is also used 
specially for the slender spire that sometimes rises 
from the intersection of the nave and transepts of 
large churches. A good illustration will be seen in 
the picture of Cologne Cathedral given in Vol. III. 
p. 353. 

FIfscIie, La, a town of France, in the depart- 
ment of Sarthe, on the Loir, 60 miles NAV. of Tours 
by rail. It has manufactures of paper, oil, leather, 
and timber, and since 1764 has been the seat of a 
famous military school ( Prytance ), founded in 1607 
as a Jesuit college, where Eugene of Savoy and 
Descartes were educated. Here, too, are the heart 
and a statue (1S57) of Henri IV.; and here David 
Hume spent three years (1734-37). Pop. 7977. 

Flecknoc, Richard, an Irish Roman Catholic 
priest and playwright, who after some ten years’ 
travels in Europe, Asia, Africa, and Brazil ( 1640-50) 
came to London, mingled in the wars of the wits, 
wrote several plays, all of which are now forgotten, 
and died about 1678. His name is now remem- 
bered only as that of the stalking-horse over whom 
Dryden applied the merciless lash of his satire to 
Shadwell, the most virulent of his literary assail- 
ants. His famous satire, entitled Mac Flcclcnoc, is 
partly the model of Pope’s more famous Dunciad. 
Flecknoe is represented as seeking for a successor 
to the throne over the realms of nonsense, on which 
he had long sat supreme, and as having fixed on 
Shadwell as the one of all his sons best fitted for it. 

Fleet (that which floats), a collection of ships, 
whether of war or commerce, for one object or 
for one destination. ‘Division’ and ‘squadron’ 
are portions of a fleet. In the royal navy of 
Great Britain a fleet is ordinarily the command of 
an admiral or vice-admiral, and should, strictly 
speaking, consist of ten ships or more of the_ first 
class, with an appropriate number of cruiseis, 
sloops, gun-vessels, torpedo-boats. Great Britain 
maintains a fleet in the Channel and another in the 
Mediterranean ; whilst the number of her war-ships 
in the AA r est Indies, India and China, and the 
Pacific enables these squadrons to assume the 
dimensions of a fleet by very trifling additions from 
other quarters. 


Fleet Prison, a celebrated London gaol, which 
stood on the east side of Farringdon Street, on what 
was formerly called Fleet Market. The keeper of 
it was called the AA T arden of the Fleet. It derived 
its name from the Fleet rivulet ( A.S. fleet, ‘ a bay ; ’ 
afterwards applied to any shallow stream where small 
craft could float), which flowed into the Thames. 
The Fleet was the king’s prison so far back as the 
12th centuiy. In the 16th century it acquired a 
high historical interest from its having been the 
prison of the religious martyrs of the reigns of 
Maiy and Elizabeth ; and the victims of the Star 
Chamber were confined here in the reign of Charles 
I., and numbers of Puritans in that of his son. 
Afterwards it became a place of confinement for 
debtors and persons committed for contempt from 
the Courts of Chancery, Exchequer, and Common 
Pleas. During the 18th centuiy it was the scene 
of every kind of atrocity and brutality, from the 
extortion of the keepers and the custom of allowing 
the warden to underlet it. The Fleet was several 
times rebuilt ; the last bnilding was erected after 
the burning of the older one in the Gordon riots of 
17S0, the predecessor of which had been destroyed 
in the great fire of London in 1666. In 1776 Howard 
found Jiere 243 prisoners, their wives and children 
numbering 475 ; there were also 78 outdoor cktenus 
for debt, privileged to live within the ‘rules.’ In 
1S30-34 the annual number confined in the Fleet 
for debt ranged from 700 to 884. The prison was 
abolished in 1S42, and the debtors transferred to 
the Queen’s Bench, under the new name of the 
Queen’s Prison. The buildings were demolished in 
1845-46, and part of the site is now occupied by the 
Congregational Memorial Hall. 

Fleet Marriages.— The practice of contracting 
clandestine marriages was very prevalent in Eng- 
land before the passing of the first marriage act 
(see Marriage). The chapels at the Savoy and 
at May Fair, in London, were long noted for the 
performance of these marriages ; but no other place 
was equal in notoriety for this infamous trattic to 
the Fleet Prison. The first notice of a Fleet mar- 
riage is in 1613, and the first entry in a register is 
in 1674. Up to this time it does not appear that 
the marriages contracted at the Fleet were clan- 
destine ; but in the latter year, an order having 
been issued by the ecclesiastical commissioners 
against the performance of clandestine marriages 
in the Savoy and May' Fair, the Fleet at once 
became the favourite resort for those who desired 
to effect a secret marriage. At first the ceremony' 
was performed in the chapel in the Fleet, but by' 
10 Anne, cliap. 19, sect. 176, marriages in chapels 
without banns were prohibited under certain 
penalties, and from this time rooms were fitted up 
in the taverns and the houses of the Fleet parsons 
for the purpose of performing the ceremony'. Mr 
Besant’s romance gives a vivid description of the 
persons who celebrated these marriages — real or 
pretended clergymen of the Church of England, 
who had been consigned for debt to the prison of 
the Fleet, and who shamelessly employed footers to 
bring to them such persons as required their office. 
The sums paid for a marriage varied, according to 
the rank of the parties, from lialf-a-crown to a large 
fee. During the time that this iniquitous traffic 
was at its height every species of enormity was 
practised. Young ladies were compelled to marry 
against their will ; young men were decoyed into 
a union with the most infamous characters ; and 
persons in shoals resorted to the parsons to be 
united in bonds which they bad no intention should 
bind them. Registers of the marriages were kept 
by T the various parties who officiated ; a collection 
of these books, purchased by government in 1821, 
is deposited at Somerset House. In 1S40 they were 
declared inadmissible as evidence in a court of law. 
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Various ineffectual attempts -were made to stop 
the practice by acts of parliament, and at length, 
tlie nuisance having become intolerable, in 1753 an 
act was passed which struck at the root of the 
matter by declaring that all marriages, except in 
Scotland^ solemnised otherwise than in a church 
or public chapel, where banns have been published, 
unless by special license, should be utterly void. 
The public, however, were unwilling to surrender 
their privilege, and on the 20th March 1754, the 
day before the act came into operation, there were 
no less than 217 marriages entered in one register 
alone. See Bum’s History of Fleet Marriages 
(1833), and Ashton, The Fleet: -its River, Prison, 
a ncl Marriages (1888). 

Fleetwood, or Fleetwoodox-Wyre, a mod- 
ern seaport and military station of Lancashire, at 
the mouth of the Wyre, 21 miles NW. of Preston 
by rail. Founded in"lS36, it has an excellent har- 
bour, and is a favourite resort for sea-bathing. A 
new dock was opened in 1877. Steamers ply daily 
to and from Belfast, and there is a regular service 
to the Isle of Man. Within the town is a light- 
house, the light, 90 feet high, being visible for 13 
miles. Kossall School (q.v.) is two miles to the 
south-west. Pop. (1851) 3121 ; (1881) 6733. 

FIcgcl, Eduard Robert, bom of German par- 
entage at Wilna, in Russia, 13tli October 1855, 
made it the principal object of Ids life to acquire 
for Germany the preponderating share of the com- 
merce of the Niger. His first ascent of this river 
was made in 1879, in the steamer of the London 
Missionary Society, and his second a year later, 
when he reached Sokoto by a left-hand tributary 
of the river. But his next journey, in 1SS3, was 
the most fruitful in results, for during the course 
of it he discovered the sources of the Benue, to the 
south of Adamawa. After a short visit to Europe, 
he again started for Africa in April 18S5, having 
been commissioned by the German African Society 
and Colonial Company to explore the country 
stretching between the' sources of the Benue and 
the Cameroon.? ; it was also his intention to pene- 
trate from the Benue to the Congo, but he was 
suddenly struck down by death, near the mouth of 
the Niger, on 11th September 1886. 

Fleischer. Heinrich Lebeuecht, Orientalist, 
was born at Schandau, in Saxony, 21st February 
1801. Having studied theology and oriental 
languages at Leipzig, he was for some yearn 
after 1828 engaged in cataloguing the oriental 
MSS. in the royal library at Dresden, the cata- 
logue being published at Leipzig in 1S31-34. 
After acting for live yearn as teacher in a school 
at Dresden, Fleischer was appointed professor of 
Oriental Languages at Leipzig in 1830. He edited 
Abulfeda’s Hist nr in Moslcmicu (1S31-34), the con- 
tinuation of Habicht's edition of the original of the 
Thousand and One Nights ( vols. ix.-xii. 1842-43), 
Ali’s Hundred Sayings (1S37), Buidhavi’s Commen- 
tary to the Koran (1840— IS), and wrote an account 
of the Arabic, Persian, and Turkish MSS. in the 
town library of Leipzig, printed in Naumann’s 
Catalogue. (183S);also a Critical Dissertation on 
Habicht's Glosses to the First Four Volumes of the 
Thousand and One Rights (1830). He died 10th 
February 18SS. 

Fleming, John, naturalist, bom near Bath- 
gate, Linlithgowshire, in 1785, entered the ministrv, 
was professor of Natural Philosophy at Aberdeen, 
1832-13, and filled the chair of Natural Science in 
the New College, Edinburgh, from 1845 till his 
death in 1857. Ills works include the Philoianh i/ 
of Zoology (2 vols. 1822), a History of British 
Annuals ( 1828), and Molluscous Animals (ISM). 

Homing, Paul, one of the best German poets 
ot the 1 7 tli century, was horn 5th October 1009, at 


Hartenstein, in Vogtland. He studied medicine 
at Leipzig, and accompanied embassies sent by the 
Duke of Holstein to Russia and to Persia. ' He 
returned in 1639, married, and resolved to settle ns 
a physician in Hamburg, but died there, 2d April 
1040: Fleming stands at the head of the German 
lyric poets of the 17th century. His Gcistlichc vnd 
u'cltiichc Po'emata (1042) contain many exquisite 
love-songs, which for more than a century re- 
mained unequalled in finish and sweetness. Others 
are full of glowing enthusiasm, ardent patriotism, 
and manly vigour, while his sonnets are marked 
by strength and thorough originality. The most 
complete collection is that of Lappenberg (2 vols. 
I860), who had already edited bis Latin poems in 
1S63. 

Flemish Language and Literature. See 

Holland (Literature of). 

Flensborg, a shipping-town in the Prussian 
province of Sleswick-Holstein, at the extremity of 
Flensborg fjord, an inlet of the Baltic, 19 miles N. 
of the town of Sleswick. Its principal industrial 
establishments embrace iron and machine works, 
copper and zinc factories, shipbuilding-yards, brick, 
cement, and lime works, and breweries ; fishing 
and fisli-curing are also carried on. Along with 
Sleswick-Holstein, Flensborg passed from Denmark 
to Prussia in 1S64. Pop. (1875) 26,525; (18S5) 
33,094. 

Tiers, a town of France,' in the department of 
Orne, 41 miles S. of Caen by rail. It has large 
spinning, bleaching, and dyeing establishments, 
and is the centre of a busy manufacturing district, 
where linen and cotton goods, especially fustian 
and tickings, are produced. It contains an old 
castle, which was burned down in the Chouan 
war, but since restored. Pop. (1872) 8011 ; (1886) 
11,257. 

Flesh. "While in common parlance the term 
flesh is applied to those parts of the body composed 
of muscular tissue (see Muscle), it is now, in 
physiological language, used as a term including 
all the living protoplasmic matter of the body 
which has a chemical composition closely resem- 
bling that of muscle. This use of the word 
( Flcisclt ) we owe chiefly to the Munich school of 
physiologists, who have done so much to advance 
opr knowledge of the chemical changes in the 
tissues. In such investigations the terms loss of 
‘ flesh,’ gain of ‘flesh,’ Arc. are to he understood 
in this inclusive sense. 

This flesh has something of the following com- 
position : 

Water 7 ."> j>cr cent. 

Solids 25 u 

Inorganic 1 %> 

Organic.., 24 .. 

Frotekls .10-19 » 

(Nitrogen) 3'4 n 

Flesh-fly. See Blue-bottle, and Fly. 

Flefa, the title of an early treatise on the Jaw 
of England, presumably written about 1290 by a 
judge who was confined in the Fleet prison. It 
consists of six hooks, the language being Latin. 
Scldcn edited it in 1047. 

Fletcher. Andrew, of Sal ton, n famous Scot- 
tish patriot, was born in 1055, the son of Sir Robert 
Fletcher, himself of English descent, and of 
Catharine Brace, whose father, Sir Henry Brace of 
Clackmannan, was directly descended from Robert 
Brace. His father dying when lie was still an 
infant, lie was brought up under the care of the cele- 
brated Gilbert Burnet, and early imbibed Jiis pre- 
ceptor's passion for political freedom, but not his 
prudence. After sonic years of continental travel, 
he sat in parliament in 1081 as commissioner for his 
native county, and offered so determined an oppori- 
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tion to the measures of the Duke of York that he 
found it necessary to flee to England, and thence to 
Holland. Here he formed fast friendship with the. 
refugee English patriots, and on his return to Eng- 
land in 1683 shared the counsels of Russell, Essex, 
Howard, Algernon Sidney, and John Hampden, 
the greater patriot's grandson. Though a republican, 
Fletcher was very far from being a modern demo- 
crat, for one of his favourite schemes was to utilise 
the hosts of vagrants and paupers of the time 
like the slaves of ancient Greece and Rome. On 
the discovery of the Rye-house Plot, Fletcher fled 
to Holland, returned as a volunteer with Mon- 
mouth, but was obliged almost at once to leave 
the army for having shot the mayor of Lyme in 
a personal quarrel about a horse. He now fled 
to Spain, but had no sooner landed at Bilbao 
than, at the instance of the English ambassador, 
he was flung into prison, from which he was soon 
mysteriously delivered by an unknown guide. In 
disguise he passed through Spain, not without 
further more than romantic adventures, in Hungary 
distinguished himself greatly as a volunteer against 
the Turks, and returned to Scotland at the 
revolution. He was the first patron of William 
Paterson, the founder of the Bank of England and 
rojector of the Darien expedition, and it was the 
itterness caused in Scotland by the base treatment 
the unfortunate Darien colonists received from King 
William’s government that gave Fletcher and the 
nationalist party their strength in the struggle 
against the inevitable union with England. His 
famous ‘limitations’ aimed at constructing a 
federative instead of an incorporating union — a 
frail structure that would have borne neither the 
burden of recent irritation nor the weight of ancient 
hatreds. Fletcher’s orations in the Scottish parlia- 
ment still glow with eloquence, and carry the 
stamp of genuine sincerity, but the modern reader 
has feelings other than admiration for a statesman 
whose eyes were too much blinded by prejudice to 
recognise that the only salvation for a country dis- 
tracted by intestine jealousies and hopelessly corrupt 
domestic government lay through incorporation 
with the larger and healthier life of the great 
southern kingdom. After the ■ consummation of 
the union, Fletcher retired in disgust from public 
life, devoting himself to promoting agriculture. 
His fanners for winnowing corn and his mill for 
making y;of-barley were better gifts to his country 
than all his speeches. He died at London in the 
September of 1716. His writings were collected 
and reprinted at London in 1737. Fletcher is 
described as follows by a contemporary pen : ‘ He 
is a low, thin man, of a brown complexion, full of 
fire, with a stern, sour look ; of nice honour, with 
abundance of learning, brave as the sword he 
weal's, a sure friend and an irreconcilable enemy, 
would lose his life readily to serve his country, and 
would not do a base thing to save it. His thoughts 
are large as to religion, and not such as can be 
brought within the bounds of any particular set, 
and Tiis notions of government are too fine-spun, 
and can hardly be lived up to by. men subject 
to the common frailties of nature.’ Fletcher of 
Salton’s name survives popularly only in the 
famous but usually misquoted saying, in his 
Account of a Conversation concerning a Right 
Regulation of Government for the Common Good of 
Mankind: ‘ I knew a very wise man, so much of 
Sir Christopher’s sentiment, that he believed if a 
man were permitted to make all the ballads, he 
need not care who should make the laws of a 
nation.’ 

Fletclicr, Giles and Phixeas, poe'ts, were 
cousins of Fletcher the dramatist, and sons of 
Giles Fletcher, LL.D. (1549-1611), himself a poet 
and writer on Russia, and Queen Elizabeth’s 
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minister in negotiations in Germany and at the 
court of Russia. — Giles, the younger of the two 
brothers, was born about 15S8, was educated at 
Trinity College, Cambridge, and died at his living 
at Alderton, in Suffolk, in 1623. Fuller tells us 
that liis ‘clownish low-parted parishioners, having 
nothing but their shoes high about them, valued not 
their pastor according to his worth, which disposed 
him to melancholy and hastened his dissolution.’ 
His chief poetical work is a sacred poem, entitled 
Christ’s Victory and Triumph in Heaven and Earth 
over and after Death, published at Cambridge in 
1610. It is full of splendid versification and 
imagery, and is saved from the fatal dullness of 
most professedly religious poems by a quickening 
glow of genuine enthusiasm. It is of course based 
upon Spenser, and most of his distinctive character- 
istics are imitated and overdone. The metre is 
original and not entirely successful. Each stanza 
has eight lines, the last an Alexandrine, rhyming 
thus : ababbccc ; and a tyrical interlude occurs here 
and there. The poem, although once admired, 
is now unknown to general readers, and is chiefly 
remarkable for having to some extent influenced 
the majestic muse of Milton. His poems were 
edited by Dr Grosart in the ‘Fuller Worthies 
Library’ ( 1868 ), and in ‘Early English Poets’ ( 1876 ). 
— Phixeas was born in 1582, educated at Eton 
and King’s College, Cambridge, and in 1621 be- 
came rector of Hilgay, in Norfolk, where he died 
in 1650. His most important poem, the Purple 
Island, or the Isle of Man, was published in 1633, 
in twelve cantos of seven-lined stanzas, a regular 
elegiac quatrain taking the place of the irregular 

uintett of Giles’s poem. It contains an elaborate 

escription of the human body, given with great 
anatomical minuteness. The body is an island, 
the bones its foundations, and the veins the streams 
by which it is watered. The vices and virtues that 
affect it are similarly allegorised with laborious 
ingenuity. Although to a large extent formal 
and pedantic, the Purple Island abounds in fine 
passages, in which the splendour of Spenser and 
the gravity of Milton are curiously mingled. His 
poetical works were edited by Dr Grosart in the 
‘Fuller Worthies Library’ (4 vols. 1868). 

Fletcher, Johx (1579-1625). See Beaumont 
and Fletcher. 

Fleur-de-lis, a heraldic device representing 
very imperfectly, as Littre says, three flowers of 
the white lily (Lilium) joined together; 
though often said to be a representa- 
tion of the white iris, which is on that 
hypothesis called Flower-de-luce (q.v.). 

The Fleur-de-lis, or Fleur-de-lys, came 
to be the arms of the Bourbons and 
of France (see Flag). The three heads 
of the fleur-de-lis have been said to Fleur-de-lis. 
typify the Trinity. 

FIcurilS, a market-town (pop. 50S4) of the 
Belgian province of Hainault, on the Sambre, 15 
miles W. of Namur, has been the scene of three 
great battles: (1) in 1622, when the Germans, 
under the Duke of Brunswick and Count Mans- 
feld, defeated the Spaniards; (2) in 1690, when 
the French, under Luxembourg, routed the allied 
Germans .and Dutch, commanded by the Prince of 
Waldeck; and (3) in 1794, between the French, 
under Jourdan, and the Austrians and their allies, 
under the Duke of Coburg-, on which occasion 
the latter, although he had virtually beaten his 
antagonist, gave the signal to retreat. 

Fleury, or Flory, in Heraldry, signifies that 
the object is adorned with fleurs-de-lis ; a cross- 
fleury, for example, is a cross the ends of which 
are in the form of fleurs-de-lis. See Cross, Tres- 
sure, &c. 




678 


FLEURY 


FLINT 


Floury, Andre Hercule de, Cardinal, Louis 
XV. ’s prime-minister, was bom in 1603, atLodeve, 
in Languedoc, became in 1677 almoner to tlie queen, 
and after her deatli ( 16S3 ) filled the same post under 
Louis XIV., who in 1698 made him Bishop of 
Frejus. Under Louis’s will he was appointed pre- 
ceptor to the heir-apparent, a child of lively ears, 
who in 1715 succeeded as Louis XV. In 1726, at 
the age of seventy-three, Fleury was raised by the 
young king to be prime-minister ; in the same year 
lie received the cardinal’s hat. Fleury was honest 
and well meaning, but not a statesman : the extor- 
tions of the farmers-general were not checked, 
although it was probably for the people’s sake 
that the minister practised a rigid economy that 
approached avarice and even crippled the power of 
France ; whilst in foreign affairs he was earnestly 
desirous of peace, and yet was dragged by court 
intrigues into two wars over the succession to 
foreign thrones {see Succession Wars). The war 
of the Austrian Succession was not finished when he 
died, 29th January 1743, in the ninetieth year of 
his age, leaving the king thenceforth to the un- 
checked guidance of his mistresses. Fleury was an 
academician, and the friend and patron of learning ; 
he sent out two expeditions to measure arcs of 
the meridian, gathered rare MSS. from Egypt and 
Greece, and completed the Bibliotheque Kovale 
(now Nationale). See Verlaque, Histoirc du Car- 
dined Fleury ( Paris, 1879). 

Fleury, Claude, church historian, was bom 
at Paris in 1640, and forsook the law for an ecclesi- 
astical career. In 1672 he became tutor to the 
young Princes de Conti, and at a later period to the 
Comte de Vermandois, natural son of Louis XIV. 
After the death of the young count in 16S3, the 
French monarch appointed Fleury abbot of the 
Cistercian monastery of Loc-Dieu, and afterwards, 
under Fenelon, tutor to the Dukes of Burgundy, 
Anjou, and Beni He was elected to till La 
Bruyere’s place in the Academy in 1696; and ten 
years later, on the completion of the prince’s educa- 
tion, be was rewarded with the priory of Argenteuil. 
The Duke of Orleans selected him for confessor to the 
young king, Louis XV., giving as his reason for so 
doing that Fleury was neither Jansenist, nor Moli- 
nist, nor Ultramontanist, but Catholic. He died 
14th July 1723. Fleury was as learned as he was 
modest, and as mild and kind-hearted as he was 
simple in his manners and tipright in his conduct. 
Among his numerous works may be mentioned 
Maters dcs Israelites (1681); Maura dcs Chretiens 
(1662); Institution du Droit Ecclisiustiquc (1687); 
nnd, above all, the Histoirc EccKsiastiquc (20 vols. 
Paris, 1691-1720). On this work, really the first 
complete and systematic history of the church, its 
organisation, doctrines, and rites, Fleury laboured 
thirty years. It is marked by great learning, and, 
on the whole, by a judiciously critical spirit. The 
work was translated into many languages, and 
p raided by orthodox and heretics, both for its matter 
and style. Flcury's own work only reached to 
1414; it was continued to 177S by F’abre, Lacroix, 
and others. 

Flexure is the bending or curving of a line or 
figure (see Curve). In building, tlexure denotes 
the bending of loaded beams; see Strength of 
Materials. 

ITicdncr, Theodor, founder of the Protestant 
order of Dcacone-scs (q.v.), was born in Nassau in 
I860, and in 1S22 became pastor of Kaisers worth, 
near Diisscldorf, where in 1836 he founded the fust 
deaconesses’ home and a seminary for infant-school 
teachers, besides other institutions. He died 4th 
October 1861. 

Flics. See Fly, Angling. 

Flight. See F’lving. 


Flinders, Matthew, an English navigator, 
who surveyed a great portion of the Australian 
coasts, was bom at Donington, in Lincolnshire, 
10th March 1774, and in 1790 entered the navy. 
Going out to Australia in 1795, he determined 
to investigate the coast south of Port Jackson, 
about 250 leagues of which were laid down in the 
charts as ‘unknown.’ With an equally daring and 
ambitious young surgeon in his snip, named Bass, 
lie departed on the enterprise in a small decked 
vessel, with a crew of only six men. Their chief 
discovery was the strait between Van Diemen’s 
Land (now Tasmania) and the mainland of Aus- 
tralia, which was named after Bass. In 1801 
Flinders obtained from the British government 
the command of a scientific expedition for the 
investigation of the Australian coasts and their 
products. Commencing liis examination at Cape 
Leenwin, Flinders in the course of two years 
gradually explored the coast to Bass Strait (q.v.), 
thence northwards — laying down carefully the 
Great Barrier Reefs — to the Gulf of Carpentaria, 
which he thoroughly surveyed across to Timor, 
then back to Cape Leenwin, and round the south 
coast to Port Jackson (1803). On his way home 
he was Ill's t wrecked, and then detained a prisoner 
by the French governor of Mauritius, and not 
allowed to proceed to England until 1S10. He 
gave the world the result of his explorations in A 
Voyage to Terra Australis, and died July 19, 1814, 
the day on which his book was published. — The 
coast of South Australia was long called after him 
Flinders Land. His name is still attached to the 
southernmost county in Eyre Peninsula, and to 
Flinders Island, off that coast; to the Flinders 
Range in South Australia, rising near the head of 
Spencer Gulf, and running north (highest peaks, 
3100 feet) ; as also to a small town in Victoria, 61 
miles SE. of Melbourne. 


Flindcrsin, a sub-genus of Swietenia (Cedre- 
laceie), of which F. {£>.) scncgalcnsis and F. aus- 
tralis yield timber in their respective countries little 
inferior to true mahogany (S, Mahagoni), and 
largely imported as African mahogany, Madeira 
mahogany, or Calcedra wood. 


Flint, a mineral which may be regarded as a 
variety of quartz, allied to chalcedony, consisting 
almost entirely of silica, with a very little lime, 
oxide of iron, water, carbon, and sometimes even 
traces of organic matter. It 1ms a fiat shell-like 
fracture, is translucent or semi-transparent, and 
varies in colour from a very dark brown, or almost 
black, to light brown, red, yellow, and grayish- 
white, and is sometimes veined, clouded, marbled, 
or spotted. Dark -coloured Hints are most common 
in the chalk, in which principally Hint occurs im- 
bedded, forming tabular sheets and nodules of 
various sizes, sometimes large nodular masses, of 
irregular and often grotesque shape ; but gravel 
formed of light-coloured Hints is very common, and 
it is disputed whether or not a change of colour has 
taken place by exposure to atmospheric and other 
chemical agencies. Flint is sometimes found in 
beds or veins. It is very abundant wherever the 
chalk formation extends, in England and other 
countries; rolled flint nodules arc also often found 
in conglomerate rocks, and in alluvial soils — vast 
alluvial tracts being sometimes full of them. Flint 
geodes often contain crystals of quartz. Flint 
nodules are usually moist in the interior if broken 
when newly taken from their beds. 

Flint is sometimes harder than quartz, sufficiently 
so to scratch it. The readiness with which it strikes 
fire with steel is well known, and it would seem 
that the sparks are not all merely incandescent 
particles, heated bv the friction, but that in some 
of them a chemical combination of silica and iron 
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takes place, causing great increase of heat. The 
use of the flint and steel for igniting tinder, once so 
common, has been almost superseded by that of 
lucifer matches, and gun-flints have given place to 
percussion-caps. The most ancient use of flint was 
probably for sharp weapons and cutting instru- 
ments ; and flint knives, axes, arrow-heads, &c. 
are among the most interesting relics of rude anti- 
quity. In East Anglian churches squared flints have 
been used for centuries to ornament the porches, 
towers, buttresses, &c. ; hut at present the principal 
use of flint is in the manufacture of fine earthen- 
ware, into the composition of which it enters, being 
for this purpose first calcined, then thrown into 
cold water, and afterwards powdered. 

The origin of flint is a subject of considerable diffi- 
culty. Siliceous deposits are sometimes the result 
of a purely chemical operation, as in the case of the 
siliceous sinter formed round the geysers of Iceland, 
from the evaporation of water largely charged with 
silica. But at the bottom of the sea, as no evapora- 
tion could take place, some other agent than springs 
of water saturated with silex must have supplied the 
materials. It is a fact of considerable importance 
in this inquiry that almost all large masses of 
limestone contain siliceous concretions, or flints. 
Thus, chert is found in carboniferous and other 
limestones, and menilite in the tertiary limestones 
of the Paris basin. The conditions necessary for 
the deposition of calcareous strata seem to be those 
required for the formation of siliceous concretions. 
The materials of both exist in solution in sea-water, 
and, as it needed the foraminifer, the coral, the 
brachiopod, and the mollusc to fix the carbonate of 
lime which formed the chalk deposits, so the silex 
was secreted by innumerable diatoms and sponges, 
and their remains most probably supplied the 
mateiial of the flint. The discovery by Dr Bower- 
bank and other microscopists of the spicules of 
sponges and the frustules of diatoms m almost 
every specimen of flint has clearly shown that flint 
to a large extent, if not entirely, owes its origin 
to these minute organisms. After the death of 
the organisms their silica appears to have been 
redissolved and redeposited, perhaps through the 
agency of decomposing animal matter, sometimes 
in the form of irregular concretions, anil sometimes 
replacing the calcareous skeletons and exuvite of 
other organisms. 

Flint, a parliamentary borough and seaport in 
the east of Flintshire, North Wales, on the left side 
of the estuary of the Dee, 13 miles by rail NW. of 
Chester. In the vicinity are very extensive alkali- 
works, besides copper-works, collieries, anil lead- 
mines. Pop. ( 1851 ) 3296 ; ( 1881 ) 5096. It unites 
with Caergwrle, Caerwys, Holywell, Mold, Over- 
ton, Bhuddlan, and St Asaph in sending one mem- 
ber to parliament. Flint Castle, built by Edward 
I., captured by the parliament in 1643, and four 
years later dismantled, exists in a ruined condition. 
Here Kicharcl II. surrendered to Bolingbroke, 19tli 
August 1399. See Taylor’s Hotcs on the History of 
Flint (1873). 

Flint, a maritime county of North Wales, 
bounded on the NE. by the river Dee, on the E. by 
Cheshire, on the S. and W. by Denbighshire, and 
on the N. by the Irish Sea. The main portion of 
the county is 26 miles long by 10 to 12 broad, and 
the detached hundred of Maelor, lving S miles SE. 
of the main part, measures 9 miles by 5. Flint- 
shire is the smallest of the Welsh counties, its area 
being 289 sq. m. The coast is low and sandy, 
but along the Dee estuarv fertile. The county is 
bisected by a low range of hills, stretching almost 
due north." The geological basis consists of rocks of 
the Carboniferous series. Coal, iron, lead, copper, 
calamine, zinc, and limestone are the chief mineral 


products. Some chemical works and potteries of 
coarse clay give employment. There are numerous 
well-watered and picturesque valleys, the soil of 
which is for the most part fertile and well cultivated. 
The uplands afford good pasturage. The Dee in 
the east and the Clwyd in the west of the county 
are the principal rivers. The Chester and Holy- 
head Kailway skirts the east and north shores. 
Pop. (1801) 39,469; (1841) 66,919; (1S81) 80,5S7. 
Flintshire returns one member to parliament ; its 
county council consists of fifty-six members. The 
chief towns are Flint, Mold, St Asaph, Holywell, and 
Hawarden. Flintshire has traces of Koinan lead- 
mines, and is traversed by Watt’s and Ofla’s Dykes. 
In the 7th century Saxon invaders massacred all 
the Christian monks of the monastery of Baugor- 
iscoed (q.v.). Several barrows and menhirs occur 
in the county. See D. K. Thomas, History of the 
Diocese of St Asaph (1874). 

Flint, capital of Genesee county, Michigan, on 
the Flint River, 64 miles NNW. of Detroit by rail, 
with numerous sawmills, and manufactures of 
beer, flour, bricks, paper, machinery, &c. There 
is a large state institution for the deaf, dumb, and 
blind here. Pop. (1884) 90S7. 

Flint, Robert, theologian, was born at Dum- 
fries in 1837, educated at the university of Glasgow, 
and ordained in 1859 to the East Church, Aber- 
deen, whence he was transferred in 1861 to the 
parish of Kilconquhar in Fife. In 1864 he was 
called to the chair of Moral Philosophy at St 
Andrews, and in 1876 to that of Divinity at' Edin- 
burgh, receiving at the same time the degree of 
D.D. from the latter. His Philosophy of History 
in France and Germany ( vol. i. 1874 ) established 
his reputation as a profound thinker and scholar of 
unusually wide erudition, and procured him the 
honour of being elected a corresponding member of 
the French Institute. This was followed in 1876 
and 1877 by two series of admirable lectures on 
the Baird foundation, Theism and Anti-Thcistic 
Theories, and bv a monograph on Vico (1884), in 
Blackwood’s ‘ Philosophical Classics.’ 

Flint Glass. See Glass. 

Flint Implements and Weapons of the 

primitive peoples of prehistoric times are com- 
monly found in the graves or on the sites of settle- 
ments of the earlier inhabitants of almost every 
country in Europe. They also occur not only in 
the surface soil or humus and in peat-bogs, beds of 
rivers and lakes, but naturally imbedded in such 
superficial or quaternary deposits as the old 
terraces of river-valleys. These terraces, which 
are formed of gravel and sand deposited by the 
river, are the marginal remains of the old river- 
bed, which, having been gradually deepened by 
the erosion of the current, has left here and there 
portions of the fringes of earlier deposits on the 
slopes of the valley. Flint implements, however, 
are not universally distributed through the diluvial 
drifts ; for, while they occur pretty generally over 
the south-eastern area of England, they have not 
been found in the northern and western areas, nor 
in Scotland. Similarly, on the Continent, although 
they are found somewhat abundantly in the north- 
western area of France, they do not occur in Den- 
mark, Sweden, or Norway. ‘The types of flint im- 
plements found in these" river-gravels closely re- 
semble those from the caves of l’erigord in France, 
and from Kent’s Cavern and other caves hi Eng- 
land. Besides possessing similar typical forms, the 
flint implements from the river-drifts and caves are 
in both cases found associated with the remains of 
animals which either are extinct or are no longer 
indigenous. For this reason, and also because 
the flint implements found in these associations 
are fashioned by cliipping alone, they have 
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been assigned to the earlier part of the Stone Age 
(q.v.). On the other hand, the flint implements, 
whether fashioned by chipping alone or finished by 
grinding and polishing, which are found in the 
surface soil, or in glares, or in lake-dwellings, &c . , 
and in association with remains of the common 
domestic animals, are assigned to the later part of 
the age of stone. The types characteristic of these 
two divisions being thus distinguished by their 
form and finish, as well as by tlieir associations, 
aie classified by archaeologists as palaeolithic and 
neolithic implements. 

The palaeolithic implements of rudely chipped 
flint are reducible to three classes. The first 
or best finished is an oval, sharp-rimmed im- 
plement, with a cutting-edge all round, the 
second a long, pointed implement, and the third 
a tongue-shaped implement. They differ from 
the neolithic types most markedly in this, that 
they do not obviously reveal their special uses 
and purposes, and that their conceivable uses or 
purposes are few in comparison with those so 
obviously disclosed by the more specialised forms 
and the' more elaborate finish of the neolithic 
types, which a glance suffices to classify as 
arrow and spear heads, daggers, knives, saws, 
borers, scrapers, chisels, axes, <S:c. Most of the neo- 
lithic implements are finely shaped and carefully 
finished, while some varieties, such as the long 
thin knife-blades and the handled dagger-blades of 
Denmark and Sweden, which are finished by chip- 
ping only, are perfect marvels of workmanship — so 
skilfully executed that experienced lapidaries and 
scientists can only speak of the process of their manu- 
facture as a lost art. No modem savages or bar- 
barous tribes of the historic period have produced 
anything approaching to the masterpieces of pre- 
historic flint-working. Flint, from its conchoidal 
fracture, is the only kind of stone that is capable 
of being readily worked into a variety of shapes 
by flaking and chipping, and this is probably the 
chief reason why the paheolithic implements "have 
been formed almost exclusively of this material. 
The methods of manufacture appear to have been 
in all ages pretty much the same, and in general 
they seem to have been analogous to those em- 
ployed in the manufacture of gun-flints and 
strike-lights of flint still carried on at Brandon 
(q.v.) in Suffolk, the principal ditl'erences being 
that steel tools are now used instead of tools of 
stone ami bone, and that the finer processes of 
surface chipping and flaking are not now practised. 
Detailed descriptions of the various processes of 
flint-working, and of the ancient and modem 
methods of manufacture, are given in the first 
part of Mr Evans’s work on the Ancient Stone 
Implements, J-c. of Great Britain (Loud. 1872); 
and, for the finer forms of flint implements, see 
Madsen, Afhildningcr af Danskc Oldsagcr (Copen. 
1SG9), and Montelius, Civilisation of Sweden in 
Heathen Times (Lond. 1SS9). 

Flintlock. See Fikkaums. 

Flint River, in Georgia, U.S., rises about 10 
miles S. of Atlanta, and unites, after a southerly 
course of some 400 miles (of which 150 are navi- 
gable for steamboats), with the Chattahoochee, 
at the south-we-t angle of the state, to form the 
Appalnchieola (q.v.). 

Flintshire. See Fi.ixt. 

Flinty Slate is an impure quartz, assuming a 
slaty structure. It contains about 75 per ccut. of 
silica, the remainder being lime, magnesia, oxide 
of iron, &c. Its fracture is rather splintery than 
shell-like. It is more or Jess translucent. It pas-es 
by insen-ible gradations into clav-slate, with which 
it is often in most intimate geological connection. 
Lydian Stone (q.v.) is a variety of flinty slate. 


Floating-battery, a hulk heavily armed and 
made as invulnerable as possible, formerly used 
in defending harbours or in attacks on marine 
fortresses. They were used by the French and 
Spaniards in the memorable siege of Gibraltar 
(q.v.) in 1779-S3, when ten of these vessels, carry- 
ing 212 large guns, were brought to bear on the 
fortress ; they had sides of great thickness, and 
were covered with sloping roofs, to cause the shot 
striking them to glance off innocuously. But 
General Eliott succeeded in destroying them with 
red-hot cannon-balls. Steam floating-batteries of 
iron were constructed for the war with Russia in 
1S34, both by the British and French governments ; 
but, notwithstanding that they rendered good 
service before Kinburn, they 7 have since been 
discarded. They are interesting as a stage in the 
development of the modern ironclad. 

Floating-docks. See Docks. 

Floating-islands are formed either by the 
aggregation' of driftwood in the creeks and bays of 
tropical rivers and the deposition theieon of soil 
and vegetable matter, or by the detachment of 
portions of a river-bank or lake-shore, on which 
the interlacing roots of plants constitute a founda- 
tion sufficiently strong to support soil whereon 
herbage, and occasionally even trees, are able to 
grow. Such islands are sometimes seen 50 or 100 
miles distant from the mouth of the large rivers 
of America, Asia, and Africa. Portions of the 
alluvial soil from river-deltas, held together by the 
roots of mangroves and other trees, are sometimes 
detached by hurricanes or typhoons and then swept 
out to sea ; such islands have been met with m 
the Philippines, in the seas of the East Indies, and 
in the Pacific. A floating-island is mentioned by 
Herodotus as existing in Egypt. Others were 
known to Roman writers -. Seneca speaks of them 
as being in the Vadimonian, Cutihan, and Sta- 
tionian lakes in Italy ; to these Pliny adds the 
islands floating on lakes near Crecubum, Reate, 
and Modena, and two others in Asia Minor. Those 
on Lake Vadimona were, according to the Younger 
Pliny, capable of supporting sheep. Yarenius, in 
the middle of the 17th century, cites a lake in 
Honduras with floating-islands. Passing over 
others in Prussia, Italy, and South America, we 
come to Great Britain, where we find it recorded 
that Loch Lomond long possessed a floating-island, 
which has now, however, disappeared or become 
attached to one of the stationary islands of the 
loch. In Ireland large masses of peat float about 
some of the bogs — the Bog of Allen, for instance. 
In England, in Lake Dcrwcntwatcr, theie is an 
instance of an island which appears and disappears 
from time to time in the same spot. Perhaps the 
most satisfactory of the many theories which have 
been proposed to account for this phenomenon is 
that which attributes its rising from the bottom of 
the lake, where it ordinarily rests, to the permea- 
tion of its mass by marsh-gas during hot weather, 
the upward motion being assisted by the growth 
of buoyant water-plants on its surface. See Symons, 
Floating Island in Dcrwcntwatcr (1888). 

Between 1090 and 1829, similar islands were ob- 
served at irregular intervals, generally, however, 
after great droughts and violent storms, in Lake 
Rfilang in the Swedish province of Smilland. Oceanic 
floating-islands sometimes perform important ser- 
vice in the transportation of vegetable seeds from 
place to place, also in the distribution of animal 
species, bv carrying insects, land mollusca, and 
small mammalia, more rarely reptiles. Darwin met 
with islands floating on Lake Tagua-Cagua in 
Chili which passed from side to side of the lake 
and carried ‘cattle and horses ns passengers.’ 
Between 1803 and 1881 the rivers of the central 



FLOATSTONE 


FLOOD 


681 


Nile system were rendered almost unnavigable 
owing to the accumulations of floating vegetable 
matter getting set fast across the channels, practi- 
cally forming dams, which in some instances gave 
rise to serious inundations. The vale of Cashmere 
contains many lakes, which frequently overflow 
and drown the surrounding country. This has 
taught the inhabitants to construct floating-gardens 
for the cultivation of their vegetables. The gardens 
are in reality portions of the marshy ground made 
to float artificially by cutting through the roots 
of the reeds’ and other plants about two feet below 
the surface. The Chinese, too, devote considerable 
attention to this style of horticulture, but more 
by way of ornamentation. Floating-gardens, or 
chinampas, also existed in Mexico before the 
Spanish conquest. Clavigero describes them as 
formed of wicker-work, the stems of water-plants, 
and mud, the largest sometimes having on them a 
tree or a hut. Both flowers and vegetables were 
grown on them. 

Floatstone, a variety of quartz, consisting of 
fibres — delicate crystals — aggregated so that the 
whole mass is sponge-like, and so light, owing to 
the air confined in the interstices, as to float for a 
while in water. It is found in a limestone of the 
chalk formation near Paris, in imbedded masses, or 
incrusting flint nodules. 

Flodden, Battle of, fought between Janies 
IV. of Scotland and an English army under the 
Earl of Surrey, September 9, 1513, the most 
grievous defeat ever Scotland suffered. King 
James, with 30,000 men, had taken up a strong 
position on Flodden Hill, one of the east and lowest 
spurs of the Cheviots, about 0 miles south of Cold- 
stream, and on the morning of the 9th the Earl of 
Surrey, with 32,000 men, advanced from the south- 
east, crossed the Till by a skilful movement, and 
thus cut off all .communication between King James 
and Scotland. James neglected the opportunity of 
attack while the English were crossing the river, 
but, seeing that they were aiming at taking up a 
strong position to the north-west of Flodden Hill, 
ordered his tents to be set on fire, and advanced to 
the attack about four o’clock in the afternoon. The 
Earls of Huntly and Home, who commanded the 
left wing of the' Scottish army, charged the English 
right, which was led by Sir Edmund Howard, and 
entirely defeated it, but Home’s borderers threw 
away the advantage of their success by commencing 
to pillage the baggage of both armies. On the 
Scottish right the clansmen under Lennox and 
Argyll, goaded to fury by the English archers, 
ruslied heedless of order upon their opponents, 
but were routed with great slaughter and put to 
flight. Meantime a desperate resistance was made 
by the Scottish centre, where the king fought on 
foot among his nobles. Night fell upon them still 
fighting heroically, the ring still unbroken, though 
within it the king lay dead. The Scots held the 
hill during the night, but at dawn retreated with a 
loss of from 5000 to 12,000 men, including the flower 
at once of bravery and of rank. The Archbishop of 
St Andrews and as many as twelve earls were 
among the slain, and long after, indeed, there * was 
not a worshipful Scots family that did not own a 
grave on Brankstone Moor.’ The English loss 
amounted at most to 4000 ; but Surrey’s victory 
was so nearly a defeat that he was unable to pro- 
secute the war with any vigour. The sixth canto 
of Sir Walter Scott’s Marmion contains a splendid 
and fairly accurate description of the battle. See 
Robert White, The Battle of Flodden (Newcastle, 
1S59). 

Flogging. Corporal punishment, which, in 
deference to public opinion, was abolished in 
I8S1, had existed from time immemorial in the 


British army and- navy. It was often inflicted 
upon slight occasion, and with barbarous severity. 
Thus, at the beginning of the 19th century court- 
martial sentences of a thousand lashes were very 
common for mutiny and other grave offences 
even in time of peace. After the Crimean campaign, 
however, it became usual, unless the troops were on 
active service, to remit the sentence ol corporal 
punishment, which a court-martial could still 
legally award to the extent of fifty lashes, admin- 
istered with a whip or ‘cat’ of nine tails on the 
bare back. The Act of 1879 went further in tins 
direction, and made it illegal to inflict corporal 
punishment except on active service, for offences 
punishable by death, and limited the amount to 
twenty-five lashes. Finally this provision was 
repealed by the Army Act of 1881, and summary 
punishment provided as a substitute. This consists 
of hard labour, personal restraint by being kept in 
fetters, and, in its severest form, of being attached 
to a fixed object in such a manner as to be kept in 
a fixed position for two hours at a time. Soldiers 
are still liable to corporal punishment, limited to 
twenty-five lashes, when in prison, for an offence 
against the prison rules, and for highway robbery 
with violence. — In European armies recruited by 
conscription from all classes of society, flogging is 
not a military punishment, but sentence of death 
is more often inflicted. 

As a punishment for misdemeanours at common 
law whipping has never been formally abolished, 
though it lias never been exercised in modern times 
except under the provisions of some special statute. 
Local police acts give power to whip juvenile 
offenders ; and by a statute of 1S63 (which does not 
apply to Scotland ) flogging was made a competent 
punishment for certain forms of robbery with 
violence, as garrotting. Sir Janies Stephen says 
of this statute that it is ‘an act so capriciously 
worded, that if a man beat a woman about the 
head with intent to rob her he may be flogged, but 
not if his object is to ravish or murder her.’ 

At common law the instrument to be used for 
whipping and the number of strokes are left to 
the discretion of the person who inflicts the punish- 
ment. "When sentence of whipping is pronounced 
by justices, the order must specify the instrument 
and the number of strokes. If the offender is 
under fourteen yearn of age, the number of strokes 
must not exceed twelve, and the instrument must 
be a birch rod. Under the Act of 1SG3 a court may 
direct a person convicted of robbery to be privately 
flogged — not more than three times. If the offender 
is under sixteen, the number of strokes at each 
whipping must not be more than twenty-five ; and, 
no matter what the offender’s age, the number 
must not be more than fifty. In Scotland no 
offender above sixteen years can be whipped for 
theft or for any crime committed against person or 
property. 

Flood, Henry, Irish orator, was bom in 1732, 
and educated at Trinity College, Dublin, and at 
Christ Church, Oxford. Elected to the Irish parlia- 
ment as member for Kilkenny in 1759, and for Callan 
in 1701, he soon became a leader in the popular 
party. His oratory was vigorous and impressive, 
but was marked by all the offensive personalities of 
his time. In 1769 he was unfortunate enough to 
kill an electioneering opponent in a duel, and was 
brought to trial, but acquitted. In 1775 he took 
office as vice-treasurer of Ireland, but was removed 
in 17S1 on account of his strong nationalist sym- 
pathies. Disliking Grattan’s Irish Bill of Right as 
not going far enough, Flood strove without success 
to carry a more sweeping measure, and became 
involved in a bitter quarrel with his former friend, 
which would have resulted in a duel but for the 
timely intervention of the authorities. In 17S31ie 
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was returned for Winchester to the English House 
of Commons, and two years later for.Seaford, but 
lie failed to make as great a mark at Westminster 
as in Dublin. He died at Farmley, his seat near 
Kilkenny, December 2, 1791, leaving £5000 a year 
to Trinity College, Dublin. See his Life and 
Correspondence, edited by W. Flood (Lond. 183S). 

Floods and Inundations are caused by exces- 
sive rains, giving rise to an overflow of the livers ; 
bv the bursting of the banks of rivers, lakes, and 
reservoirs ; by the sudden melting of ice and snow ; 
and by irruptions of the sea, produced by high tides, 
wind -storms driving the s6a-water inland, earth- 
quakes, volcanic outbreaks, and the bursting of sea 
banks. The felling of forest trees throughout ex- 
tensive tracts of mountainous country also tends to 
make, the rivers which have their origin there swell 
rapidly after a heavy rainfall ; good and complete 
drainage of land has the same tendency. For the 
Noachian flood, see Deluge. The subjoined list 
embraces some of the most disastrous floods and 
inundations of which we have record. 

C34 a.d. Japan ; 780 sq. in. of Isle of Shikoku covered by sea. 
90S. Persian Gulf; many cities destroyed, and new islands 
formed by irruption of sea. 

1014. Many English seaports destroyed by sea. 

1003 or 1100. East of Kent inundated ; Goodwin Sands formed. 

1100 or 1103. Flanders inundated. 

1101 or 1105. Sicily; irruption of sea ; thousands drowned. 

1170. Ilolland and' Friesland ; great ilood. 

1173. Ilolland ; Zuyder Zee much enlarged. 

1219. Nordland, Norway; lake burst; 30,000 people perished. 
122S. Friesland ; invasion of sea ; 100,000 people drowned. 

1277. Friesland; the Dollart formed. 

12S0-S7. Ilolland on both sides of Zuyder Zee inundated in 
consequence of a storm. 

1300. Holland ; islands of Texcl, Vlieland, and Wieringen separ- 
ated from mainland, and Marsdiep, the channel between 
Texel and North Holland, formed. 

1421 or 14 10. Holland; 72 villages inundated, of which 20 per- 
manently, about 100,000 persons drowned, Bicbosch 
formed cast of Dordrecht, and this town separated from 
mainland. 

1021. Holland ; 100,000 lives lost by an inundation. 

1070. Holland; storm drove in the sea, destroying numerous 
villages and 20,000 people in Friesland. 

1017. Catalonia, Spain ; 15,000 perished in Hoods. 

1029. Mexico (city) inundated. 

1042. China, at Kaifong ; 300,000 drowned. 

1010. Holland and Friesland inundated ; loss of life, 110,000. 
1726. Floods and inundations all over Europe. 

1745. Peru; Callao destroyed by irruption of sea caused by 
earthquakes. 

1707. England; irruption of sea on cast coast. 

1782. Pormosa; west side of island submerged, and Tainan 
destroyed. 

17S7-SS. India, in Nortli-westcru Provinces and Punjab ; 15,000 
lives lost by tloods. 

1791 Culia ; floods from excessive rain ; 3000 drowned. 

1811. Hungary; 21 villages swept away by overflow of Danube. 
1813. Austria, Hungary*, Poland, and Prussian Silesia ; floods 
caused by rams; 4000 perished in Poland, 0000 in Silesia. 
ISM. St Petersburg and Cronstadt; 10,000 lives lost from over- 
flow of Neva. 

1S25. Denmark; sea broke through from North Sea to Lim- 
flonl, making northern Jutland an island ; yme-tlilrd of 
_ Prieslaud submerged by rising of sea and rivers. 

1810. Fiance ; oi eritow of Sa6nc and Rhono swept away many 
villages and inundated Lyons, Avignon, Nlrncs, Mar- 
seilles. Ac. 

1851. Northern China; Yellow River hurst its hanks, and made 

a new outlet Into Gulf or Pechill. 

1852. Floods throughout Europe from Belgium to Switrerlaml. 
1850. South of Prance ; Howls did damage to extent of £5, COO, 009. 
1803. Peru ; Arica and Iquiquc nearly destroyed by earthquake 

waves. 

Ibi4. United States;- Mill River valley (Massachusetts) inun- 
dated by bursting of a dam ; 144 drowned. Also floods 
In western Pennsylvania; 220 drowned. 

1575. Disastrous Howls throughout central Kurojie, In United 
States, Burtnah. India, and West Indies. 

1S70. China ; floods in northern provinces; In Bengal 2(W, 000 
persons petlshtd fmm inundation of a tidal wave. 

15S3. Java and Sumatra; west eon-t of former and cast coast of 
latter submerged by volcanic wave, new islands formed 
^ in Simla Straits, whilst part of Krakatoa disappeared. 
Iwi. China; Hods in llo-nan, caused l,v the Iloang-lio bursting 
its southern bank; millions of lives lost. 

1859. Johnstown (Pennsylvania), United States; 10,000 lives 
lost from bursting of n reservoir. 

There are certain parts of the world which arc 
periodically submerged, such as extensive tracts in 


the North Valley of Siam, Cochin-China, Annam, 
&c. See, for a detailed list of floods and inunda- 
tions, C. Waif old, in Journal of Statistical Socictg, 
1S78, pp. 451-467. 

Floor. The floors of the upper stories of ordi- 
nary houses are nearly always constructed of wood, 
but' in many large public and other buildings all 
the floors are fireproof, some of these, for example, 
being formed of a series of flat brick arches between 
iron girders. Basement floors and others near the 
level of the ground are often laid with flagstones, 
tiles, or cement, hut many of these are also of wood. 
According to the nature of their construction, 
wooden floors are of three kinds — viz. single, double, 
and framed floors. When the span between the 
walls does not exceed 15 feet, a single-joisted floor 
is sufficiently strong. Sometimes it is even adopted 
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Section of n Single Floor : 

a, b, e, d, joists; s, strutting; f, flooring-hoards ; p, sound 
or deafening boarding ; y, pugging or deafening ; m. Ceiling- 
lath ; n, plaster. 

for a 20-feet span. The annexed figure shows the 
section of a floor of this kind. The joists vary 
in section ; hut 9 inches by 3 inches for moderate, 
and 11 inches by 3 inches for larger spans are 
common sizes, and they should not be more than 
10 inches apart from centre to centre. They are 
laid at the ends on wall-plates of wood. If their 
lengths much exceed 10 feet, joists should he 
strutted in order to stiffen them and keep them 
in position. This can either he done by herring- 
bone strutting, shown in the figure, which is the 
hotter way, or by key strutting with solid pieces 
of wood morticed through the joists with small 
tenons. The latter method is called ‘dwanging’ 
in Scotland, and the rows of dwangs or keys are 
usually nailed between the joists. The lines of 
stmts' or keys should he at intervals of about- 7 
feet. Flooring-hoards are nailed on the fop of the 
joists, and Laths (q.v.) on the bottom of them to 
support the plaster of the ceiling of the room below. 
To prevent the passage of sound to and from rooms 
between which the floor forms the horizontal parti- 
tion, what is called ‘pugging,’ or (in Scotland) 
4 deafening,’ is required. It consists of coarse 
plaster, &c., laid on rough hoards or laths sup- 
ported on fillets nailed to the sides of the joists 
(sec Building ). 

Double-joisted, floors are constructed by laying 
strong timbers, called binders or binding-joists, 
from wall to wall, at a distance of about G feet 
apart ; and a double set of joists, one above for 
the flooring-hoards, and one below for the coiling, 
arc laid across these, and notched down upon them. 
Of these the upper ones arc called bridging joists, 
as they bridge over the interval between the larger 
binding-joists. A bag in the general name for the 
space between hinders; if between a hinder and 
wall, it is called a tail bag. 

The framed floor is one degree more complex 
than the double-joisted. Binding and bridging 
joists are used in the framed floor, but the binding- 
joists cease to bo the primary support, as for this 
purpose strong balks of timber, called girders, arc 
used. They are laid across, at distances of ftom 
8 to 10 feet, and the binding-joists are framed into 
them by a tusk-tenon joint. The bridging-joists 
are notched to these in the same manner as for 
double-joisted floors. When the span is too great 
for a wood-ginler, either a girder wholly of iron is 
used, or one formed of a wronght-iron plate with 
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wood on each side, all three pieces being bolted 
together. The latter is called in Scotland a ‘ sand- 
wich beam.’ 

Flooring-boards are jointed in several ways. 
Perhaps the most common is the grooved and 
tonguccl joint, in which a tongue worked on one 
edge of a board fits into a groove in the next board. 
In a ploughed and tongued joint each board is 
grooved on both sides, and a separate tongue of 
wood or iron inserted. A rehated joint means that 
each board is checked along the edges, and these 
lit into reverse checks on the two adjoining boards. 
In a dowelled joint the edges of the boards are 
square and unbroken, and small oak pins or dowels 
are inserted at intervals in holes bored along the 
edges. Flooring-boards should not be more than 
6 inches broad, and in the best floors they do not 
exceed 3 or 4 inches. They are from 1 inch to 
li inch thick — very commonly inch. On the 
continent of Europe polished oak floors are very 
common. In America, and occasionally in Britain, 
two thicknesses of flooring-boards are used in 
floors of a superior description. 

For fireproof flooring, see Fire ; and for special 
kinds of ornamental and other floor's, see Asphalt, 
Concrete, Encaustic Tiles, Mosaic, and Par- 
quetry. 

FloorcIotll« There are several kinds of floor- 
cloth. Formerly the name was confined to painted 
canvas, which is now called oilcloth ; but the more 
recently introduced linoleum and other fabrics in 
which ground cork bulks largely are now exten- 
sively used for covering floors. 

Oilcloth . — The basis of oilcloth is a coarse canvas 
generally made of jute, but it is stronger when 
made of flax tow. It is woven into pieces often as 
long as 150 yards and as wide as S yards. The 
first step is to fix a piece of this, say 75 feet in 
length by 24 feet in width, upon an upright frame 
provided with screws by means of which the canvas 
can be uniformly stretched. Stages or platforms 
are placed at convenient heights to enable the- 
workmen to cover the canvas. Before paint is 
applied the canvas receives a coating of size, the 
chief object of which is to prevent injury to the 
cloth by acid products arising from the oxidation of 
the linseed-oil with which the paint is made up. 
When the size is thoroughly dry and pumiced, 
a layer or coating of paint is put on with steel 
trowels like those used by plasterers. Yellow ochre 
is much used for this thick coating, which if un- 
aided by artificial heat sometimes takes fourteen 
days to dry. A second coat is applied in the same 
manner to finish the back, but the face receives 
five or six trowel coats, the surface being once or 
twice pumiced between the coats. The wearing 
surface receives a coat of paint with a brush if 
some other colour than that of the last trowel coat 
is wanted for the ground shade. In the case of 
cheap oilcloths, the coats of paint, instead of being 
applied by trowels, arc put on by a roller machine. 
A man keeps pouring the prepared paint out of a 
bucket on the moving canvas, and a long blunt 
knife-blade, almost touching its surface, regulates 
the thickness of the coat of paint. When made by 
this method, the oilcloth receives nine coats. 

In printing, wood blocks are chiefly used, a 
separate one being required for each colour of the 
pattern. These are about IS inches square, and the 
face is commonly made of pear- wood, with a pattern 
cut out by steel tools. There is an ingenious way 
of producing patterns on wood blocks by heated 
iron punches. Sometimes the raised portions of 
these printing-blocks consist of type-metal or brass. 
Figs. A, B, C, D (Vol. II. p. 645) of the article 
Calico- PRINTING will give an idea of how the im- 
pressions from several blocks complete a pattern. 
Beside the printers there is a table upon which 
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are placed the colour-pads. Another table, padded 
with felt or flannel, supports the floorcloth, each 
pattern block, charged with colour, being applied by 
means of a small screw-press. A machine is in use 
for printing floorcloth which to a certain extent 
imitates hand-printing. The blocks which form the 
pattern are depressed by cams carried on shafts. 
Roller machines are not applicable to this kind of 
printing, because the paint would ‘ run ’ on a revolv- 
ing surface. The durability of oilcloth depends 
very much on the length of time given for the paint 
to harden, and also upon its quality. 

Linoleum . — The floorcloth called by this name 
suits the purpose for which it is made admirably, 
being lasting, comfortable, and noiseless when trod 
upon. Its wearing face consists chiefly of pul- 
verised cork and oxidised linseed-oil, with smaller 
quantities of common and kauri resin, all well 
mixed together, and made to adhere to canvas 
backed with size and pigment. 

The chief operations in the manufacture of 
linoleum are based upon processes patented by 
F. Walton in 1860 (specification No. 209) and in 
1S63 (specifications No. 1037 and 3210). 

Of these the more important are the preparation 
of the cork, the oxidising of the oil, the formation 
of the mixture of all the ingredients for the coat- 
ing, and the application of this to the surface of 
the canvas. Pulverised cork, of which linoleum 
most largely consists, is obtained from waste cork- 
cuttings. These are exposed to the action of a 
series of toothed steel discs revolving on a shaft 
and working against steel plates, the ends of which 
have also teeth like those of a saw. By this 
machine the cork is reduced to the size of peas. 
It is afterwards ground with millstones. 

The oxidised lmseed-oil is produced by diffusing 
or ‘ flooding ’ the boiled oil in thin films upon the 
surface of long pieces of calico or scrim, placed in 
an upright position. This is repeated daily till 
the successive films of oil reach half an inch in 
thickness. It takes six or eight weeks to effect 
this, and the scrim with its many films is then 
called a skin. Owing to the injurious action upon 
vegetable fibre of the vapoure given off during the 
oxidation of the oil the scrim becomes completely 
rotten. Even mineral substances are attacked by 
these vapours. The gain in weight shows that "a 
large quantity of oxygen is absorbed by the boiled 
oil, and that a good supply of air in the oxidising 
buildings is therefore necessary. After being cut 
into small pieces the skins arc ground by means 
of grinding-rollers. Care must be taken not to 
heap up the pulverised material, as in bulk it is 
very liable to char or ignite by the rapid oxidation 
of such particles as have not undergone this change 
previous to grinding. 

A mixture is now made consisting of from 4 to S 
cwt. of the oxidised oil to 1 cwt. common resin and 
1 cwt. kauri resin, the mixing operation being con- 
ducted in a pan with an outer jacket or casing con- 
taining steam. The pan has an air-tight lid, and at 
a valve at the bottom and inside there are stirrers. 
Resin is first put in and melted, the oil and kauri 
being separately added. As soon as the mixture 
is warmed the steam is shut off, the oxidation of 
the materials keeping up a sufficient heat till the 
charge becomes homogeneous. The valve at the 
bottom of the pan is then opened, and the mixture, 
now called cement, passes down between grinding- 
rollera. The cement is next cooled, but before 
mixing it with ground cork it is again heated to 
at least 120° F. The proportions of these two 
ingredients are about equal, but sometimes the 
cork is rather in excess of the cement. The colour- 
ing materials (ochre and oxide of iron) are either 
added with the cork or previously to the cement. 

There is still another mixing-machine — the most 
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important of all. Here tire mateiial is fed by a 
hopper into a cylinder in which both fixed and 
ret olving knives are placed. It has a steam jacket. 
When the linoleum mixture leaves this machine, 
the cork and cement are so thoroughly mixed that 
they are scarcely distinguishable by the naked eye. 
The next operation is to pass the mixed material 
between two 1 oilers, one of which is steam heated, 
and the other kept cool by a cuuent of cold water. 
Here it is formed into a sheet, which is then broken 
up by a similar arrangement of 1 oilers, one of them 
being studded with points for the purpose of break- 
ing up the linoleum material into small pellets. 
Finally the mixtuie is spread over and pressed into 
the canvas by a pair of rollers of chilled cast-iron 
heated by steam to a high temperature. The 
canvas afterwai ds receives a backing of size 
and pigment, and then the linoleum is finished 
if it is to be left plain. 'When a pattern is 
required it is printed in the same way as upon 
oilcloth. A mosaic linoleum has been lecently 
made in which the pattern is not merely on the 
surface, but the different colours which foim parts 
of the design go tluough nearly the whole thick- 
ness of the coating of the canvas. The sepaiate 
pieces or tesseiar ate cut out of sheets of colouied 
linoleum by metal projections on a pattern block, 
and these pieces ate made to adhere to a thin back- 
ing of linoleum fabiic by some adhesive substance 
and pressuie. This particular kind of linoleum is 
built up somewhat in the same way as a floor of 
coloured files. See patent specification, No. 6039, 
1882, F. Walton. 

Kamptvlicon, which is made of ground cork and 
india rubber, was introduced earlier than linoleum, 
but its manufacture has almost ceased. 

Cork Carpet, a. floorcloth the manufacture of which 
has been quite recently begun. It is made of cork 
bound with oxidised linseed-oil, but differs ftotir 
linoleum in having the particles 

of cork larger and purer in colour, 

as no pigment is mixed with it. 

It has a canvas backing, and is 
the warmest kittd of floorcloth. 

Flora, anancient Italian deity, j, . 

the Roman goddess of flowers and [ - _ " - 

tegetable productiveness, also of - - ' 

exuberant youthful vitality. At i&H - 

Rome she had two temples, one 
on tiro Quirinal, the other near the 
Circus Maximus. On the occasion 17 Ivrugsu 
of her festival (Plot aha), held in 
the ettd of April, the dwellings 
w cre_ decked w itlr flowers, whilst 1 

feasting, with dance and song, 
prerailed everywhere. Flora was 
represented as a flower-crowned E3- 
maiden in the full bloom of 
maidenly beauty . — Flora is used "MBffi rir n n i fl 
botanically to designate the col- „| 

Icctite plants or vegetable species 
of a region, country, or district, 
enptogamic as well as phanero- — - — lrfKS 

gurnous, or to any w ork containing Horencc— the Ca 

adc=crrptive enumeration of these. 

riorcnccdtal. rirenze), a city of Itnlv, capital 
of the former duchy of Tuscany, is situated in the 
valley of the Arno. It is about 123 feet a bore the 
lerel of the sea, 191 miles XW. of Rhine, 62 E. 
or Leghorn by rail. Pop. ( 1881 ) of tow n, 1 32,039 ; 
of commune, 109,001 (in December 1SS8, ITS, 312). 

1 he Arno, spanned by four line bridges, divides 
the city into two unequal parts, the chief on the 
northern bank of the rher. Beyond the line of 
the ancient walls are thickly peopled suburbs, and 
a finely '. fertile, and salubrious neighbourhood, 
encircled by sloping hills, and studded with pictur- 


esque villas and fruitful vineyauls and gardens. 
Florence and its enviions, viewed fiom the heights 
of Fiesole, appear but one vast city. The influx 
of population consequent on the establishment 
here, in 1S64-65, of the seat of the Italian govern- 
ment, necessitated a considerable extension of 
the city, and it is norv neaily double its fonner 
extent. The ancient walls of the city have been 
razed ; but several of the old towel's peitaining to 
tlie various gates aie retained, and constitute an 
interesting historical featuie of modem Floicnco 
and a useful topographical indication of the fotmer 
limits of the city. Many impiovements and em- 
bellishments have been effected in the Florence of 
our day, and amongst these none tanks higher 
than the magnificent carriage-w ay known as the 
Viale dei Colli. It ascends from the Porta San 
Niecolo to the historic chinch and cemeteiy of San 
Mrniato, and gradually slopes down to the Porta 
Romana. Fiom the highest level of the drive, the 
Piaz/a Michel Angiolo, the panorama of Floience, 
the Arno, with the sunounuing hills and distant 
Apennines, is quite unique for beauty and variety 
of scenery. Fine new sheets, which stietcli along 
the Arno, also add much pictuiesque attraction to 
the town, and the hygienic conditions of Florence 
have been gieatly impioved by the thickly planted 
avenues which encircle the gieatei part of the city, 
by the opening of several spacious squat es, and by 
the election of extensive new maiket-halls. Many 
causes render this city a most attractive place of 
residence to foreigners — a lovely countiy and 
healthful climate, cheap living, and the universal 
couiteous intelligence of the people, united to the 
immense souices of inteiest possessed by the city 
in her giand historical monuments and collections 
of art. 

Tire massive and austeie foims of Florentine 
nichitectuie impnit an air of gloomy giandenr 
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riorencc— the Cathedral and the Talozzo Vcccliio — from the I’alazzo Prtti. 


to the sheets, for the most part regular and 
well kept. The chief building in the city 
is the Duonro, or Cathedral, the foundations of 
which were laid with great solemnity in 1293; 
while in 18S7 the completed facade was uncovered 
amidst equal pomp and ceremonial in f lie presence 
of the Italian sovereigns. The Florentines hating 
ambitiously resolved on ercctinga monument which 
for architectural splendour anil proportions should 
outvie all preceding “tnictuicx, the honour of pie- 
paring the design was entrusted to Ainolfo di 
Cainbio, On bis ilcatli Giotto superintended the 
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works ; ancl many eminent architects were em- 
ployed before this splendid edifice was completed. 
Brunelleschi, the last, conceived and erected the 
grand dome, so much admired by Michael Angelo 
as to have served him as model for that of St 
Peter’s. The church contains sculptures by 
Ghiberti, Luca della Robbia, Michael Angelo, 
Sansovino, Bandinelli, and other famous artists. 
At the side of the cathedral springs up the light 
and elegant Campanile (q.v.), detached, accord- 
ing to the custom of the times. In front is the 
Baptistery of San Giovanni, in form an octagon, 
supporting a cupola and lantern ; all three edifices 
being entirely coated with a varied mosaic of black 
and white marble. Three bronze gates in basso- 
rilievo are a great additional adornment of the 
Baptistery; the two by Ghiberti (q.v.) have been 
immortalised by Michael Angelo, with the name of 
Gates of Paradise. The church of the Santa Croce, 
the Pantheon of Florence (built in 1294— architect, 
Arnolfo), contains monuments to Galileo, Dante, 
Macchiavelli, Michael Angelo, Alfieri, &c. The 
church of San Lorenzo was consecrated as early 
as 393 by St Ambrose, and rebuilt by Brunel- 
leschi in 1425, by command of Giovanni and Cosmo 
de’ Medici. It contains an interesting monumental 
memorial of Cosmo il Vecchio, bearing inscribed 
the title Pater Patrice, which had been conferred 
on his memory by public suffrage the year follow- 
ing liis death. In the Nuova Sagrcstia, or New 
Sacristy, are the two famous monuments by Michael 
Angelo to Julian and Lorenzo de’ Medici. The 
Medicean chapel, gorgeous with the rarest marbles 
and most costly stones, agate, lapis lazuli, chalce- 
dony, &c., stands behind the choir, and contains the 
tombs of the Medici family and their successors of 
the House of Lorraine. Annexed to the church of 
San Lorenzo is the Laurentian Library, with its 
inexhaustible store of rare MSS., founded by 
Giulio de’ Medici. The beautiful church of Santa 
Maria Novella, formerly Dominican, dates from 
1278 to 13G0, and has famous frescoes by Cimabue, 
Orcagna, Filippino Lippi, and Ghirlandajo. The 
church of San Marco dates from 1436 ; adjoining 
it is the former monastery of San Marco, now 
secularised as the Museo Florentino di San Marco. 
Fra Angelico, Savonarola, and Fra Bartolommeo 
were inmates, and it is still adorned with the 
famous frescoes of Fra Angelico. 

Amongst the numerous palaces II Bargcllo, long 
a prison, but now restored and opened as a national 
museum, is one of the most ancient, and was 
formerly the abode of the republican magistrate, 
the Podesta. In 1841 some interesting portraits 
were brought to light by the removal of a coat- 
ing of whitewash from the revered features of 
Dante, Brnnetto, Latini, Corso Donati, &c., in the 
chapel of the palace. The Palazzo Vecchio, the 
seat of the republican government from its estab- 
lishment till its abolition in 1530, is an imposing 
mass of building, surmounted by a lofty tower 
200 feet high, the great bell of which used to 
warn the citizens of danger or summon them to 
defence. Adjoining the palace is the Palazzo 
della Signoria, a square containing a fine collec- 
tion of statues, and a noble arcade, the Loggia dei 
Lanzi, under the porticoes of which are magnifi- 
cent groups of sculpture. In one of the halls of 
the Palazzo Vecchio there now stands a colossal 
statue of Savonarola a few paces distant from 
the spot where the reformer perished at the 
stake. The Palazzo degli Ulfizi is a handsome 
building adjoining the Palazzo Vecchio, founded by 
Cosmo I., in the first floor of which are deposited 
the archives of the court of justice and other 
public offices, also the Magliabecchi Library, now 
united with that of the Pitti Palace to form a 
national library of 200,000 volumes and 10,000 


MSS. On the second floor, in a circular suite of 
twenty-three rooms, is contained the famous 
Florentine gallery of art ; rich in . paintings, 
engravings, sculpture, bronzes, coins, gems, and 
mosaics. A splendid apartment, known as the 
Tribuna, contains the rarest treasures of the col- 
lection. The Palazzo Pitti, formerly the grand- 
ducal residence, boasts of a superb gallery of 
paintings. Behind it are the beautiful Boboli 
Gardens, royal, but accessible to the public. The 
Palazzo Riccardi, now public property, is the 
residence of the prefect. The Palazzo Strozzi is 
a fine type of Tuscan architecture. Florence 
abounds in other public edifices and monuments, 
too numerous to mention, and there are several 
fine libraries besides those already named. 

Since Italy has become a united kingdom, Flor- 
ence, in common with the other cities of the country, 
enjoys a greatly improved educational organisa- 
tion. Although not m possession of a university, 
the Florentines have the advantage of several 
superior and special educational institutions. The 
foremost of these, the Instituto di Studi Superiori, 
has adopted the ordinary university curriculum, 
and confers various degrees. Its success has been 
largely due to the able and enlightened direction of 
Italy’s chief historian, Professor Pasquale Villari. 
The School of Social Science was founded by the 
Marchese Alfieri di Sostegno. In the Museum 
of Natural History medical students derive 
exceptional advantage from the admirable anato- 
mical wax models ot Susini; and, since 1871, in 
the same museum a most interesting collection of 
Galileo’s instruments has been placed. Florence 
contains also a good school of art and a musical 
institute. 

The hospital of Santa Maria Nuova contains an 
ancient college of medicine and surgery. The 
Academy of the Fine Arts and the Museum of 
Natural History afford unlimited resources to the 
public interested in their collections. There are 
three hospitals, one lunatic asylum, nine theatres. 
The Academy della Crusca (see Academy) is 
entrusted with the care of sifting and preserv- 
ing uncorrupted the Italian language. The 
Academy del Gcorgofili was established in the 
interests of agriculture. Florence is the see of an 
archbishop, the seat of a prefecture and of numerous 
provincial courts, as well as the military head- 
quarters of the district. Its railway communications 
are ample. The chief industrial occupations of the 
Florentines are the fabrication of silk and woollen 
textures, and of straw-plaiting for hats, &c., jewelry, 
and exquisite mosaics in rare stones. The Floren- 
tines are famous for their caustic wit and natural 
gifts of eloquence, as well as for their shrewd 
thriftiness and unflagging labour. In their moral 
superiority may be recognised the effects of a 
better ancl more upright government than those 
which existed in most parts of the peninsula pre- 
vious to the recent union of Italy. 

History . — The city of Florence sprang originally 
from Fiesole (q.v.), at the foot of which it lies 
extended. The inconvenient and hilly site of the 
Etruscan Fiesole, perched on the crest of an irreg- 
ular height, rendered that town so difficult of access 
to the traders who resorted to its market-places 
with their varied merchandise that it was at length 
decreed, they should assemble at the base of the lull, 
in the fertile plain traversed by the Arno. The 
few rough shelters erected for the accommodation of 
these traders may be considered the original nucleus 
of the important and splendid city of Florence. It 
would seem that as early as the time of Sulla there 
was a Roman colony here ; another was established 
after the death of Julius Caesar, and it soon became 
a thriving town. The Florcntini are mentioned by 
Tacitus, 16 A.D., as sending delegates to Rome, but 
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it was not till the time of Charlemagne that Flor- 
ence began to rise out of obscurity. It rvas now 
governed bv a political head with the title of Duke, 
assisted by various subordinate officers, who were 
elected by the united suffrages of the duke and 
citizens. * In the 11th century Florence and a 
great part of Tuscany were bequeathed to Pope 
Gregory VII. bv his friend and partisan the 
Countess Matilda', who inherited from her mother, 
the Countess Beatrix, her jurisdiction over the city. 
Under the protection of Borne, Florence speedily 
adopted the fonns and institutions of a free city ; 
and the republican spirit which then arose amongst 
the people imparted an impulse to national life, 
and awoke a spirit of patriotism and enterprise. As 
early as the 13 th cent my the Florentines were 
European traders and the possessore of commercial 
depots in the seaports and cities of France and 
England, and their skill as workers in gold (see 
Florin) and jewels had grown famous. The 
‘arli’ or trade-guilds were of great importance. 
In proportion as papal preponderance increased in 
Florence, that of the empire sank; and in 1113 
the citizen forces routed the troops and slew the 
delegate of the emperor at Monte Cascioli, near 
Florence. During the bitter ware between pope 
and emperor which raged throughout Italy, 
Florence and all Tuscany seemed to have been 
saved from the feuds of Guelplis and Ghibellines 
— the former adherents of the papacy, the latter of 
the empire. But in 1215 Florence became involved 
in the great party struggle, owing to a private feud 
breaking out between two noble families, chiefs of 
the contending principals. A Guelph noble. Buondel- 
monti, mortally incensed the Ghibelline family of the 
Amidei, by breaking olThis alliance with a daughter 
of their house, and contracting marriage with a 
member of a Guelph family. To avenge this insult 
the Amidei appealed to their powerful kinsmen, 
the Ubcrti, and in fact to all the Ghibelline party 
of Florence. Bnondelmonti was stabbed to death as 
he crossed the Ponte Vecchio, and was speedily 
avenged by the Guelphs in the blood of his enemies. 
Thus for thirty -three years was Florence distracted 
by the deeds of bloodshed and violence of these two 
rival factions, who assumed the names and adopted 
the respective causes of Guelphs and Ghibellines. 
See Guelph and Giiiuelline. 

In 1250 the animosity of these parties seemed some- 
what blunted, and public attention was directed 
to wFe internal reforms. Twelve magistrates, or 
anziani, werc_ appointed in place of the consuls, 
each of the six sections into which the city was 
divided being entrusted to two of these magistrates, 
whose tenure of office was annual. To avoid all 
local dissensions, two other magistrates, strangers 
by birth, were elected : the one, invested with 
supremo authority in civil and criminal cases, was 
called the podcsta ; the other, with the title of 
captain of the people, lmd the chief command of the 
militia, in which were enrolled all the youth of the 
state, who were bound, at the call of this magis- 
trate, to join their company fully equipped for 
tight : twenty companies defended the town, uinetv- 
tl* Jho country. After the death of the Emperor 
hredenck II., the great protector of the Ghibel- 
hney the Guelph or papal party gradually ro-e in 
power m ilorence, and during ten veare of their 
predominance the city increased in grandeur and 
prosperity, until it stood not only the first in 
Tuscany, lmt one of the first of all Italy. Its 
forces successively humbled the adjoining* towns 
ot Siena, Arezzo, Pisa, and Pistoia, and in 1251 
captured A oltcrra. In 1250 the standard of civil 
nar was again rai°cd by the Ghiliellincs of Flor- 
. once, who. in league with Manfred of Naples, 
attacked the Guelphs, and cut their forces to piece- 
in the sanguinary lwttle of Monte A pert o. The 


conquerors entered Florence forthwith, and in the 
name of Manfred abolished all trace of the popular 
institutions, establishing an exclusively aristocratic 
executive ; they even strongly advocated the entire 
destruction of *the city, the hotbed of Guelphism. 
This barbarous scheme was indignantly repudiated 
by their own famous leader, Fannata degli Uberti, 
immortalised by Dante for Lis patriotism. He 
even declared bis intention of heading _thc Guelphs, 
were such a sacrilege perpetrated by his own party. 

Pope Urban IV., French by birth, summoned 
against tlie Ghibelline Manfred a French army, 
led by Charles of Valois, to whom lie offered the 
prospective kingdom of the Two Sicilies. Manfred 
was defeated and slain in tlie famous battle of 
Benevcnto, and Guelph ascendency was restored 
anew throughout Italy and Florence. Charles fully 
restored to tlie Florentines their internal institu- 
tions, and received their olfered allegiance for ten 
years in 1266. In 12S2 the Priori, a new executive 

I rower, was established in Florence ; and in 1203, 
>y the consent of the Priori, a higher chief than 
their own order was elected, with the title of 
Gonfalonicrc. In 1300 Dante became one of the 
Priori, and the former feud was recommenced with 
new vigour between two factions, who now bore 
the names of Bianclii (Whites) and Neri (Blacks). 
Their dissensions were, however, interrupted by the 
appearance of Charles of Valois, sent by Boniface 
VIII. to restore tranquillity, in 1301. Charles 
espoused the part of the- Guelphs or Neri, and 
sanctioned every outrage on the Biahclii, who were 
plundered and murdered barbarously, the survivors 
being exiled and beggared ; among these were Dante 
and Fetracco dell’ Ancisa, the father of Petrarch. 
In 1306 Pistoia was besieged and taken by famine 
with great barbarity. In 1315 the Florentines met 
with a severe check from the Ghibellines of Fisa, 
under the command of Uguccione della Fnggiula ; 
and in 1325 they were completely defeated by 
Uguccione’s successor in command, the valiant' 
Castruccio Castracani, in the battle of Allopascio. 
Florence, weakened by long dissensions, and 
alarmed by Castniccio’s threat of marching on the 
citjg appealed to tlie king of Naples for aid. They 
received joyfully an officer of the king, entitled 
tlie Duke of Athens, sent as viceroy ; and, such 
was the public demoralisation of tlie moment, they 
proclaimed him dictator of t lie republic, unanimously 
suppressing the offices of priori and gonfalonicrc. 
Tlie intrigues of this ignoble schemer to overturn 
the republic being discovered, lie was ignomini- 
ously expelled by a general popular rising, and 
barely escaped with his life. An attempt to 
admit a proportion of the nobles into the govern- 
ment signally failed at this time, and only led to 
renewed animosity between them and the citizens. 
This was the last effort of the nobles to sebuic 
power. 

Atcrrible pest decimated Florence in 1318, sweep- 
ing off 100,000 inhabitants (sec Black Death). 
The chief power of Florence about this time 
seems to have been alternately wielded by the 
democratic families, the Alberti and the 1’icei, 
and by their patrician rivals, the Alhizzi, who 
for the space of fifty-three years guided the 
republic' in the path of progress. In 1106 the 
ancient and illustrious republic of Pisa (q.v.) fell 
under Hie sway of Florence, after a heroic re-FI-, 
nncc. From 1131 the history of Florence i,- 
intimately lmmid up with the House of Medic'i, 
distinguished for their patronage of art and litera- 
ture — especially Lorenzo the Magnificent (see 
Medici). The Medici were repeatedly banished 
from Florence for aiming at sovereign power ; 
and to their intrigues Florence owes her final loss 
of republican rights and institutions. The extra- 
ordinary labour- of Savonarola (q.v.), his trial and 
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execution at the stake, belong to the last decade 
of the loth century. Pope Clement VII., of the 
House of Medici, formed a league with the Em- 
peror Charles V., by which the liberties of Florence 
were to be extinguished and the sovereign power to 
be invested in Alexander de’ Medici. In Septem- 
ber 1529 an army of imperialists, under the Duke 
of Orange, entered Tuscany; and on the 8th August 
1530 the siege of Florence terminated, after a 
defence of unexampled devotion and bravery on the 
part of the citizens. 

Thus fell the name and form of the republic of 
Florence, quenched in the best blood of the city. 
From this period Florence loses her distinctive 
history, and is only known as capital of the grand- 
duchy of Tuscany, Pope Pius V. having conferred on 
Cosmo de’ Medici the "rand-ducal dignity. On the 
extinction of the Medici in 1737, Tuscany fell to 
the Duke of Lorraine ; and in 180S was given by 
Napoleon to his sister Elise. Florence continued' 
to be the seat of the grand-ducal court until 1859 ; 
and after the constitution of the united kingdom - 
of Italy the city held the position of provisional 
capital of the country from 1864 until 1871. The 
departure of the court gave for a time an inevitable 
check to the prosperity of the town. Some idea 
of the splendour of Florence as a republic may be 
gathered from the facts that her capitalists were 
so enormously wealthy that they supplied the chief 
sovereigns of Europe with funds ; her manufactures 
of wool, silk, and gold brocade were exported 
throughout the world ; and she possessed great 
commercial establishments in all the countries of 
Europe. 

In art Florence holds a unique place : the 
Florentine school of painting, from Cimabue to 
Andrea del Sarto, is admittedly the most important 
in Italy. _ In Italian literature the position of 
Florence is only hardly less conspicuous. Florentine 
eminence is attested by the names of Florentine 
worthies such as Dante and Boccaccio ; the 
painters Cimabue, Gaddi, Orcagna, Masaccio, ' 
Ghirlandajo, the Lippis, Andrea del Sarto, Carlo 
Dolci ; the sculptors Luca della Robbia, Donatello, 
Ghiberti, Bandinelli, Cellini ; the architect Brun- 
elleschi ; the musicians Lully and Cherubini ; 
Machiavelli and the historian Guicciardini; the 
navigator Amerigo Vespucci; the Medici, &c. 
Through the works of its writers the Florentine 
Italian, not that of Rome, became classical. 

See the articles Machiavelli, Dante, Boccaccio, 
Savonarola, Medici, &c., and works quoted there ; the 
histories of Italy and of Painting ; Capponi, Storia della 
Rcpubblica di Firenze (1875); Perrens, Hhtoire de Flor- 
ence (5 vols. 1877-80); T. A. Trollope, History of the 
Commonwealth of Florence ( 4 vols. 18G5 ) ; Mrs Oliphant, 
The Makers of Florence ( 1876 ) ; Yriarte’s great illustrated 
work, Florence (1880; Eng. trans. 18S2); A. J. C. Hare’s 
Florence (1884) ; Ruskin’s Mornings in Florence; and 
George Eliot’s Romola. 

Florence of Worcester, a chronicler of whose 
life nothing is known beyond, the fact that he was 
a monk in the monastery of Worcester, where he 
died in 1 1 IS. His Chronicon, which comes down to 
1116, in its earliest part is scarce more than a com- 
pilation from the Saxon Chronicle and Marianus 
Scotus ; but about the year 1030 it becomes of 
greater value as an independent authority, merit- 
ing the approbation of Mr Freeman. It was edited 
by Benjamin Thorpe for the English Historical 
Society (2 vols. 1S4S), and translated by Forester 
(1S47) and Stevenson (1S53). 

Flores, the name of two islands. ( 1 ) One of 
the Sunda islands in the East Indies, lying due 
south from Celebes. It is of an oblong shape, with 
an area of 6026 sq. m., is heavily timbered, and' 
mountainous in the interior, forming, in fact, an 
eastward continuation of the Sumatra- Java volcanic 


girdle. The western half, called Mangarai, is sub- 
ject to a native chief ; the eastern half, known as 
Endeh, belongs to Holland. Pop. 250,000. Trade, 
principally in tortoiseshell, cinnamon, sandalwood, 
and edible birds’-nests, is almost exclusively in the 
hands of Bugis (see Boni).— ( 2) An island of the 
Azores (q.v.). 

Flores, Juan Jose, first president of Ecuador, 
was bom in Venezuela in 1S00, and fought with 
distinction through the long war of independence. 
He was elected president of the new republic in 
1830, resigning in 1835, and was re-elected in 1S39 
and 1843. He died in 1864. — His son, Antonio, 
born at Quito in 1833, was minister at Washington 
in 1860-64, and again in 1884-8S, acting also, during 
the latter period, as ambassador to France and 
(in 1887) to Great Britain and Belgium. He was 
elected president of Ecuador in 1888. 

Floret, a term applied to the flowers of any 
small and closely-crowded inflorescence which 
resembles at first sight a single flower — e.g. com- 
posites, teasels, scabiouses, grasses, iXrc. 

Florinn, Jean Pierre de, a French novelist 
and fabulist, who was bom in 1755, and died in 
1794. He was a literary pupil of Voltaire, by whom 
he was held in very high esteem. He wrote two 
prose romances ( Nmna Pompilivs and Gonzalvc clc 
Corcloue), and a number of pastorales, noitvcllcs, 
plays, and fables. He appears to most advantage 
in his Fables, which are neatly and often wittily 
turned. His romances are cold and languid in 
interest ; they are fair examples, however, of the 
correct but colourless Frencli prose of the 18th 
century. 

Floriculture. See Flower, Gardening. 

Florida ( ‘ Land of Flowers ’ ) is a large penin- 
sular state in the extreme south-east of the United 
States, bounded E. by the Atlan- copyright isso in u.s. 
tic Ocean, N. by Georgia and by j. c. Lirrineott 
Alabama, and W. by the Gulf of company. 

Mexico. It lies in about 25 — 31° N. lat. and SO — S7° 
W. long. The state is nearly 400 miles in length, 
and about 84 miles in mean breadth, its coast-line 
embracing about 1150 miles, and its area 58,680 
sq. m., or 37,555,200 acres. About one-fifteenth of 
this area is water surface. Florida has nineteen 
navigable rivers, making an aggregate of 1000 
miles ; swamps and marshes are still extensive, 
and the lakes and isolated ponds number at least 
1200. Of the lakes the largest is Okeechobee, a 
shallow fresh-water expanse of about 1000 sq. m., 
in the southern part of the peninsula; the Ever- 
glades (q.v.) form a delta-like expansion of this 
lake. No general survey of Florida has yet been 
made, but from a preliminary inspection the state 
geologist finds the formations to be the equivalent 
of the Tertiaries of the Paris and Thames basins. 
There are indications that there is an upheaval of 
the land still in slow progress ; and this, together 
with the drainage operations, points to the possi- 
bility of at least a great part of the Everglades 
being reclaimed. The best bays, harbours, and 
estuaries are Femandina, St John’s River, St 
Augustine, Indian River, Key West, Caloosa- 
hatchie, Charlotte Bay, Tampa* Bay, Cedar Keys, 
Deadman’s Bay, Appalachee Bay, Appalachicola, 
St Andrew’s Bay, and Pensacola Bay. The long 
coast-line is dotted with innumerable islands of 
all sizes, from Santa Rosa and Key Largo, 30 
to 50 miles long, to the smallest possible sandy 
keys. 

in climate and products Florida is like a great 
tropical island. It is cooled by delightful sea- 
breezes from the gulf, making the climate re- 
markably equable and healthful ; and the state is 
a favourite winter-resort, both for tourists and 
invalids, although malarial fevers prevail in some 
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parts, awl yellow fever lias occasionally, as in 1SS9, 
visited the seaports heavily. Even in the southern- 
most portions the summer heat is not extreme.- 
The range between the mean summer and winter 
temperature is only about 20° ; but the observations 
published by the Signal Service present the recorded 
extremes as 105° and 10’ F., showing a difference 
of 95°. The soil, while much of it seems a sterile 
sand, is helped to fertility hy the moisture, the 
rainfall being about 54 inches annually. Florida 
furnishes abundantly the rich fruits and valuable 
products of the tropics. Large areas are devoted 
to orange orchards, while lemons, limes, grapes, 
pine-apples, bananas, pears, guavas, &c. glow with 
equal luxuriance ; and coflee, rice, cotton, and 
tobacco are natural products. Sea-island cotton, 
so valuable, and elsewhere limited to a few islands, 
here grows far inland. Cocoa-nuts also are grown 
in the subtropical region. Horticulture is one of the 
most profitable pursuits, and of late years market- 
gardening lias assumed considerable dimensions in 
many parts of the state. An abundance of fruits 
and Vegetables may be had fresh every month in 
the year, and during the winter and early spring 
months they are in great demand in northern 
markets. Florida is not rich in minerals, hut there 
may be found some iron ore, a little coal, peat, 
corals, silicified shells, ochre, amethyst, topaz, 
agate, carnelian, chalcedony, and calcareous lime- 
stone. The coquina, a shell conglomerate, fur- 
nishes an excellent building-stone ; hut concrete 
of sand, shells, and lime or cement is now more 
extensively employed, as in the vast hotel at St 
Augustine (q.v.). Mineral springs are numerous. 
Large tracts of alluvial swamp and shallow lake- 
lands are being reclaimed hy drainage. Next to 
these are the low hummocks or bottom-lands, dry 
enough for cultivation, and producing large crops 
of cotton, sugar-cane, grain, fruits, and vegetables. 
The high hummocks have a dark, gray soil, very 
rich at first, but soon running out if not kept weil 
fertilised. Then come first-class pine, oak, and 
hickory lands, sandy, but containing a good deal of 
lime. Oranges and other citrus fruits grow well on 
these lands. There is a second-class pine land that 
is barren, but supplies a tolerably good pasturage. 
The forest trees are live-oaks and other evergreen 
oaks, cypress, hickory, magnolia, holly, great dog- 
wood, hay -laurel, sat in wood, lignum-vitse, mahog- 
any, palmettos, Jamaica kino, mangrove, man- 
chinecl, torch-wood, &c. Figs arc grown in great 
abundance.' Indian com is largely raised. Numer- 
ous wild animals abound in the central and southern 
parts of the state, such as the tdack bear, the cougar, 
the panther, wild-cats, wolves, foxes, raccoons, 
opossums, fish-otters, deer, and smaller game ; 
alligators are found in nearly all rivers, lakes, and 
swamps; turtles are taken among the keys; and 
manatees are found on the Atlantic side as far 
north as latitude 27°. 

Among the industries of Florida is a large busi- 
ness in the production of pine and other lumber, 
and live-oak timber for shipbuilding. The prepara- 
tion of naval stoics, turpentine, tar, rosin, and pitch 
employs many hands ; cigars are manufactured in 
large quantities ; all along the coast there are valu- 
able fisheries, oysters abound in maiiv parts, and 
the inland waters also teem with fish ; and the 
evaporation of salt, the production of cotton-seed 
oil and meal, the manufacture of fertilisers, and 
sponge and coral fisheries are among the profitable 
industries. 

During the latter half of the decade ISSO-OO many 
capitalists and energetic northern men have in- 
vested and settled in Florida, contributing greatlv 
Jq its wealth and the development of its re.-ouices. 

! 1 lie assessments for taxation show a remarkable 
j advance from $32,794, 383 in lS7fl to $-'ifi.265,GG2 in 


1SS7. The state is traversed by numerous railroad 
lines, the principal of which are the Florida Hail- 
wav and Navigation Company ; the Florida Central 
and Peninsular; the Savannah, Florida, and 
Western ; the Jacksonville, Tampa, and Key West ; 
the South Florida ; and the Florida Southern. 
The chief towns are Tallahassee (the capital), Pen- 
sacola, Appalachicola, Jacksonville, Fcnmndina, St 
Augustine, Tampa, Key West, Bartow, Orlando, 
Ocala, and Gainesville. There are forty -five counties 
of irregular shape, but many of the large ones are 
to be divided with the increase of population. In 
1870 there were 1S7,74S inhabitants ; in 18S0, 
269,493 (142,605 white ; 120, S8S coloured, including 
IS Chinese and 180 Indians) ; in 1885, 342,551. 

The common-school system is _ popular and 
efficient. There are over 2000 public schools, and 
the enrolled pupils in 18S7 numbered S2,453. 
There are numerous institutes and colleges, includ- 
ing the State College at Lake City, which is 
endowed by the United States, and oilers free 
tuition. 

Florida was discovered on Easter Day (Pascva 
Florida), 1512, hy Juan Ponce de Leon (q.y. ). In 
1539 it was explored by De Soto (q.v.), and in 1565 
a body of French Calvinists, who liad established 
a settlement three years previous, were butchered 
or driven out by the Spaniards.. The latter held 
possession till 1763, when Florida was ceded to, 
England in exchange for Cuba. The Spanish 
regained the country in 1781, and two years later 
were confirmed in their occupation hy the Peace of 
Versailles. Florida was ceded to the United 
States as a territory in 1S19, received a constitu- 
tion in 1833, and was admitted into the Union 
as a state in 1845. In 1835-42 it was the theatre 
of a desperate war between the aborigines (Semi- 
noles, q.v.) and the white settlers, a war which 
was only terminated after a sacrifice of hundreds of 
lives, and at a cost to the United States govern- 
ment of over 820,000,000. Florida passed an 
ordinance of secession, January 10, 1801, siding 
with the Confederates; hut the battle of Olustee 
in February 1864 was the only important fight 
within its boundaries. It was one ' of the first 
states to return to the Union, framing a new. con- 
stitution in October 1865, but was not re-admitted 
till June 1S6S. It is represented in the United 
States senate hy two members, and in the House of 
Representatives also bv two, having gained one by 
the apportionment under the census of 18S0. See 
J. W Davidson, The Florida of To-day (New York 
and London, 1889). 

Florida, capital of the Uruguayan department 
of. the same name, 67 miles N. of Montevideo hy 
rail. Pop. 2500. — The department lias an area of 
4600 sq. m., and a pop. (1886) of 26,411. 

Florida Strait is the name given to the 
channel separating the American state of Florida 
from Cuba on the S. and the Bahamas on the. E. 
It is .310 miles long, and varies from 50 to 100 miles 
in width, and from 2220 to 5070 feet in depth. The 
Gulf Stream tlows through the strait at a rate 
varying from l mile to 5 miles an hour. 

Florin was the name of a gold coin first struck 
in Florence in the 11th century. It was the size of 
a ducat, and had on one side a lily, and on. the 
other the head of John the Baptist. The. silver 
florin, with the same designs as the gold florin, was 
first struck in 1181. These coins were soon imitated 
all over Europe. It was out of them that the 
German gold and silver gulden of the middle ages 
and the silver gulden of modem times aro-e. These 
last arc still marked with the letters. FI. The 
gulden or florin is the unit of account in Austria, 
and has a value of about 2-*. Til! 1S76 a florin or 
gulden of Is. 8d. was the unit in the South German 
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States. The Dutch florin or guilder is also worth 
Is. 8d. The English 2s. piece is called a florin; 
the 4s. pieces first coined in 1887 are double florins. 

Florio, .John, the translator of Montaigne, was 
horn in London about 1553. His father was a 
Protestant exile and Italian preacher in London, 
but his labours came to a discreditable conclusion. 
Wood says that for safety’s sake he kept his family 
out of England till after the death of Mary. John 
Florio appears as a private tutor in foreign lan- 
guages at Oxford about 1576, and two years later 
published his First Fruits, which yield Familiar 
Speech, Merry Proverbs, IVitty Sentences, and 
Golden Sayings, accompanied by A Perfect Induc- 
tion to the Italian and English Tongues. In 15S1 
Florio was admitted a member of Magdalen Col- 
lege, and became a teacher of French and Italian. 
He enjoyed the patronage successively of Leicester, 
the Earl of Southampton, and other noble persons. 
His next work was Second Fruits, to be gathered 
of Twelve Trees, of diners but delightsome Tastes 
to the Tongues of Italian and English men, with, 
annexed to it, the Garden of Recreation, yielding 
six thousand Italian Proverbs (1591 ). His Italian 
and English dictionary, entitled A World of Words, 
was published in 1598. Florio was appointed 
reader in Italian to Queen Anne, and afterwards \ 
groom of the privy-chamber. In 1603 he published 
in folio his famous translation of Montaigne, of 
which it is praise enough to say that it is a version 
worthy of its original. A copy of this work in the 
British Museum bears the authentic autograph of 
Ben Jonson ; another, that of Shakespeare, although 
its authenticity is more than dubious. At anyrate 
it is certain from the Tempest that the great 
dramatist was familiar with the book. It was long 
believed that the pedantic Holofernes in Love’s 
Labour 's Lost was a study after Florio ; but it is 
satisfactory to lovers of Montaigne to know that for 
this there is no foundation. Florio died of plague 
at Fulham in 1625. Second and third editions of his 
Montaigne appeared in 1613 and in 1632. A reprint 
of the first of the three books of this noble monu- 
ment of Elizabethan English was issued in the 
‘ Stott Library ’ (18S9 ). 

Florists’ Flowers. See Flowers (Florists’). 

Floriis. generally, but on insufficient evidence, 
called L. Anntcus Floras, was a Roman historian 
who flourished in the reign of Trajan or Hadrian, 
but of whose life we know nothing. He wrote 
an epitome of Roman history (Epitome dc Gcstis 
Romanorum), based mainly on Livy, from the 
foundation of the city to the time of Augustus, 
in an inflated and metaphorical style. The best 
edition is that of O. Jahn (1852), as revised by C. 
Hahn (1854). See the books by Sprengel (1861) 
and Reber ( 1865 ). 

Flory. See Fleury. 

Flo tow, Friedrich, Freiherr von, an oper- 
atic composer, born at Teutendorf in Mecklenburg, 
27th April 1812. He was at first intended for 
the diplomatic profession, but on his arrival at 
Paris in 1S27 his sense of his own musical abilities 
was awakened, and he began to study under 
Beiclia. His reputation was made by his earliest 
operas, Le Naufragc dc la Medusc ( 1839), Stradella 
( 1S44), and Martha (1847), the last two character- 
ised by pleasing melody and by the light and lively 
character of the music. Of Flotow’s later operas 
only three have attained marked success — Indra 
(1853), La Veuve Grapin (1859), and L’ Ombre 
(1869). In 1856 he was appointed intendant of 
the theatre at Schwerin ; but this position he 
resigned in 1S63, and returned to Paris. He died 
at Wiesbaden, 24th January 1SS3. 

Flotsam, Jetsam, and Ligan, terms of English 
law used to denote goods cast awav from a ship 
200 


that is wrecked or sunk. Flotsam is the term 
where the goods continue to float or swim upon 
.the surface of the water; jetsam, where they are 
cast into the sea and sink ; ligan, where they are 
sunk in the sea, but fastened to a cork, bladder, or 
buoy in order to be found again. Unless the owner 
appear to claim them within a year and day, goods 
in each of these states belong to the crown. Jet- 
sam, flotsam, and ligan did not fall within the 
meaning of the term ‘ wreck ’ in its original mean- 
ing at common law. In that sense wreck was the 
part of the cargo of a lost ship that came to land 
and belonged to the crown. A grant of ‘ week ’ 
from the crown accordingly did not carry flotsam, 
jetsam, and ligan. At the present day, however, 
‘ wreck ’ has come to include these classes of goods 
in the provisions of the Merchant Shipping Acts 
and other statutes. Statutory officers, called 
Receivers of Wreck, preserve wreck until it is 
claimed by the owner, or, if not claimed, sell it 
an'd pay the proceeds to the Exchequer. All such 
matters are under the general supervision of the 
Board of Trade. _ Jetsam must not be confounded 
with jettison, which means the throwing overboard 
of goods in order to save the ship, as where she 
must be lightened in a storm, or to gain speed 
to escape from capture, or for other good cause. 
In such a case the loss for the general good is 
apportioned by general average. See Average. 

Flounder ( Plcuroncctcs jlcsus), a common 
species of flat-fish, of wide distribution in the 
shallow waters round Britain and other north 
temperate countries. It is the Scotch ‘fluke,’ and 
the Swedish 1 flundra,’ and differs but a little from 
the plaice and dab, two of the commonest neigh- 
bour-species. Like other flat-fishes, the flounder 
is asymmetrical, and swims or rests on one side, 
almost always the left, the eye of which is in early 
youth brought round to the upturned surface. It 
measures about a foot in length, and about a third 
as much between the dorsal and the ventral edge, 
without including the fringing fins. The colour 
of the eye-bearing surface varies in sympathetic 
adaptation to that of the sandy or muddy bottom 
on which the fish lives. The upper side is olive- 
green or brownish, sometimes with yellow spots ; 
the blind side is yellowish-white, with small, dark 
points. The mouth-aperture is narrow ; the teeth 
are conical, and most developed on the blind side ; 
the dorsal fin begins at the eye ; the scales are 
minute and smooth, but rough tubercles occur on 
the side of the head and along the bases of the 
dorsal and anal fins. 

Of the two dozen related species, the Plaice (P. 
platcssa), the Dab (P. limanda), the Smear-dab 
( P . microcephalus), and the Craig-fluke ( P . cyno- 
glossus) are the commonest. In the soles (Solea) 
the dorsal fin begins in front of the eye, and the 
upper eye is slightly anterior to the lower. 

The flounders spawn at the mouths of rivers, 
and the young are hatched in May. The fish often 
leave the sea and go up tire rivers, ascending the 
Avon to near Bath, and the Moselle as far as Treves. 
They are even able to thrive in ponds. Sea-birds 
prey largely upon them, breaking the bones to 
make swallowing possible. Though inferior to the 
plaice, the flounder is an esteemed food-fish. See 
Dab, Flat-fish, Plaice, Sole. 

Flour. See Food, and Bread. 

Flourens, Marie Jean Pierre, a French 
experimental physiologist, was horn on 15th April 
1794, at Maureiihan, Herault. After having ob- 
tained his degree of doctor of medicine at Mont- 
pellier at the early age of nineteen, he proceeded to 
Paris, where he soon became acquainted with tire 
Cuviers, Geoffrey St-Hilaire, Destntt de Tracy, 
Chaptal, iSrc. He first attracted attention by a 
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.series of works dealing with tlie nervous system 
in its relations to the different sensations, wherein 
he sought to determine upon experimental grounds 
the specific sensational functions of the cerebellum, 
cerebrum, and corpora quadrigemina. After lectur- 
ing for Cuvier in 1S2S and 1S30, he received a pro- 
fessorship in the museum of the Jardin dn lioi, 
and in 1835 at the College de France. In IS33 he 
was nominated perpetual secretary of the Academy 
of Sciences, and in 1840 lie succeeded Midland in 
the Academy. He also took some interest in 
politics ; he was elected to the Chamber of Deputies 
in 183S, and was made a peer of France in 1S40. 
lie died at Montgeron near Paris, 0th December 
1807. Flourens also wrote instructive books on 
the development and nutrition of tlie bones, on the 
skin and mucous membranes, on tlie longevity of 
man, on animal instinct and intelligence, on the 
works of liis predecessors and contemporaries, 
Buffon, Cuvier, Geoffrey St-Hilaire, and Darwin, 
and a series of useful filoges Uisiorigncs (3 vols. 
1S50-G2).— -His son, Gustave, bom at Paris, 4th 
August 1S38, first distinguished himself by bis book, 
Science clc l' Ilommc (1SG3), a series of lectures 
on the origin of tlie human race, delivered at the 
College de France in 1SG3. Of ardent republican 
sympathies, he took a very’ active part in the 
Cretan insurrection against the Turks in 1SGG, and 
subsequently in the Commune at Paris, fighting in 
behalf of wliich he met his death on 3d April 1871. 

Flower. The observations of childhood, like 
tlie popular language in which these so largely 
tend to survive, are apt to deny flowers altogether 
to plants in which these arc not conspicuous. Yet 
the unmistakable succession of the tiower by the 
fruit and seed compels us in some measure to argue 
back from the presence of one or other of these to 
the previous existence of flowers, even where they 
may not usually have been noticed, ns, for instance, 
in the oak. The observant walks of spring and 
early summer soon convince us that not one even 
of the soberest forest-trees but litis its blossoming 
time, while no one can escape noticing in mid- 
summer tlie abundant blooms of tho grasses and 
nettles. Horticultural experience, too, convinces 
us that the overpowering majority of plants brought 
from other lands flower sooner or later if the 
right conditions can be insured them, and thus 
we gindually reach the generalisation that among 
the plants which exhibit stems and leaves, none 
save the mo-ses, the ferns and horse-tails, the elub- 
iiiO'Hs and selaginellas, with a very few other in- 
compicuons and unimportant forms, fail to agree 
in tlie production of flower and seed. We have 
here evidently a broad principle of classification, 
and if our knowledge of the reproductive function 
of the flower lias meantime developed so far as to 
repeat the discovery of its definite sexuality, we 
shall feel the appropriateness of Linmeus’s general 
term of Jlcidcnt glowering or Phaneroganria (q.v.), 
yet aho approve the mingled caution ami specula- 
tivoness wliich made him apply that of Ciyptogamia 
(q.v.) to the latter, since it- was reasonable to 
suppose that the reproductive process (Gr . gamns, 
1 wedlock ’) evident (Gr. j>!t micros) in tlie former 
might in the latter be concealed (Gr. cryjdos). 

1 he examination of so many flowers, or even of 
a few upn -entative ones will' have shown us that 
the centra) organ* in which the seed arise* exhibit 
considerable variety alike in number and detail. 
Tim*, distingni-hing tlie essential *seed-ltox ’ as 
the otyirj </, we find that there are nmnv simple 
- parate ones in the buttercup or the rote, white 
'.lie apparently single ovary of the apple or the 
tulip turn* out on section to K’ five- or three-celled 
jv.d v, each cel! containing the future seeds or 
f c.df.i. e find, too, a!»ove the uvarv e. surface 
ttMiallv vi-cid or hairy, to which pollen readily 


adheres, and this we call the stigma, noting also 
that while sometimes practically sessile upon the 
ovary, as in buttercup or poppy, this is oftener 
raised upon a column, the style. 

Encircling the seed organs we find the stamens, 
their stalks or filaments bearing beads or an- 
thers. We see the latter shedding forth a yellow 
dust, tlie p>ollcn, tlie same as that which we have 
noted upon tlie stigma of some of tlie flowers. 
This suggests one or two simple experiments. If 
we cut oil the stigma, or cover it so that pollen 
cannot reach it, the incipient seeds or ovules will 
never mature into seeds proper capable of germina- 
tion. Conversely, if we remove the stamens of 
tliis and other flowers, so that the same isolation of 
the stigmas from pollen comes to pass, the same 
failure of the seed follows. Whereas, when pollina- 
tion of any particular stigma is effected (whether 
by the natural agency of insects or the wind, or 
more convincingly, by tlie actual help of the 
experimenter), seed forthwith matures in the 
corresponding ovary. And if tlie pollen be from a 
plant exhibiting some characteristic varietal differ- 
ence, the resulting seed, when grown in its turn, 
will show the influences of tins ‘crossing’ in a 
move or less marked degree (see IlYumn, Heukd- 
ity). In this way the conception of sex in flowers, 
of immemorial date as respects those of the Date- 
palm (q.v.), lias been extended in quite modern 
times. The carpels and stamens being thus the 
‘ essential organs,’ we recognise as merely * acces- 
sory organs’ the parts lying external to these, 
despite their frequent conspicuouslicss and beauty. 
In both monocotyledons and dicotyledons we have 
usually two circles or whorls of these parts, but 
in the former they are usually very similar, and 
so are usually spoken of merely as inner and 
outer perianth-whorls respectively, and their parts 
as perianth-segments. In most' dicotyledons the 
corresponding whorls are known ns corolla and 
calyx, since tho colour and magnificence of flic 
blossom usually depend upon the former (Lat. 
corolla ), while the latter is commonly reduced to a 
mere verdant cup (Gr. calyx). Tlie parts of the 
corolla or petals, and those of the calyx ( sepals ) 
aro hence usually recognisable at a glance, as in 
the buttercup or rose. Yet tlie corolla may be 
reduced to inconspicuousness, as in the Christmas 
rose or globe-flower, or even vanish altogether ; 
while the calyx may assume splendours which 
would he noteworthy even for a corolla, witness 
the marsh-marigold or garden clematis. Pet- 
aloid characters may be even assumed by Bracts 
(q.v.). Sepals, and* still more frequently petals, 
may become more or less completely united, as 
so familiarly in tlie common primrose. In mono- 
cotyledons both whorls of the perianth may unite, 
ns in the lily of the valley. Peculiar specialisations 
of form nlso abound, especially in the corolla, 
witness pansy or balsam, dead nettle or snapdragon. 
Tlie calyx, too, limy have its peculiarities, as in 
wnllflowcr or poppv. The very modes of their 
arrangement in (lie Imd differ widely (see .Estiva- 
tion); while the position and arrangement of the 
separate flowers opens up a new field of study (see 
I N I'LOK ESCEXCK ). 

Applying to the essential parts corresponding 
collective names, we have then innermost of all the 
pistil or gynircimn (its separate or constituent 
members being termed carpels); next the (tttdrti ■ 
cinm of stamens. We have thus four whorl* of 
organs, each presenting apparently indejamdont 
and often wide differences in diflerent flowers ; 
hence we under-tnnd how in the attempt con- 
scientiously to take note of all this multiplicity of 
floral detail the nomenclature of descriptive I sunny 
ulmo*t inevitably became so intricate and cuwbci' 
some (see Botany) a* to ole-cure and retard that 
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very progress towards the recognition of the order 
and unitv of tlie floral world which it was the aim 
of the whole science to reach. Keeping this aim, 
however, in view, we are compelled to rise from 
the description of separate plants to the problem of 
classifying them into groups ( species, genera, orders, 
classes, &c. ) according to the degree of their common 
resemblance. It soon becomes evident, as it did to 
the earliest systematists, that it is mainly upon the 
flowers that our classification must depend. And 
having seen the multifariousness of these, we are in 
a position to appreciate- the aid of the Linnean or 
‘ Artificial System ’ of orders and classes, when to 
ascertain or record all that is known of a new plant 
our primary task is but the simple one of noting 
the number of its carpels and stamens. We com- 
prehend better, too, the reluctance with which the 
claim of the ‘ Natural System ’ — that classification 
must depend upon the sum of like characters — 
was conceded, since this principle leads us back to 
unravel all the perplexing intricacies of which the 
device of Linnreus so summarily cut the knots. 

A principle of fundamental importance for the 
natural system was however reached, and descrip- 
tive botany made a vast step, from the empirical to 
the rational level, as the conception of the mor- 
phology of the flower (see Morphology) became 
gradually established. Sepals and petals, stamens 
and carpels thus lost their utter distinctness, and 
fell into a single category with the leaves as the ap- 
pendages of an axis; their differences thus becoming 
understood as specialisations for their respective 
physiological purposes, in no way inconsistent with 
fundamental unity of structure and development. 
The simplest observer soon realises that a sepal is a 
sessile leaf, and a stamen a stalked one, and only 
needs to dissect a double rose or a white water-lily 
to convince himself by the discovery of a perfect 
series of transitional forms between petal and 
stamen of the essential unity of these. The spiral 
instead of whorled arrangement which we find in 
some simpler floral types (Ranunculacere, &c.) is 
thus immediately intelligible as a transition to tiie 
ordinary phyllotaxis of leaves. But the botanist 
has hardly yet exhausted the more refined applica- 
tions of this principle ; thus, since a leaf may not 
only have stalk and blade, but side pieces or stip- 
ules, we have frequently to take note of these in 
the flower, just as in the analogous case of leaves 
reduced as bud-scales (see Bud). Nor does the 
utmost detail fail us : thus, since the stipules of 
opposite leaves, although normally separate (nettle ), 
constantly tend to unite (wood-geranium) or may 
even develop like the ordinary leaves (bedstraw), so 
it happens-in many flowers. What the descriptive 
botanist empirically termed the outer calyx or epi- 
calyx of a strawberry or lady’s mantle is thus 
rationalised as the united stipules of adjacent 
sepals ; and similarly the perplexing whorl of 
external yet younger stamens in the Geraniums 
(q.v.) and a few other types is easily interpreted 
as similarly united stipular developments of the 
ordinary whorl of stamens. By help of the leaf, in 
short, we are learning more and more completely 
to interpret and unify the peculiarities of floral 
structure. 

Returning to simpler cases, the union of sepals 
and petals not only recalls that of opposite leaves, 
but anticipates wlmt we exceptionally find among 
stamens, as in the filaments of the mallows, or the 
anthers of the composites ; or among the carpels in 
a majority of orders. That in the types with united 
corolla such union of the inner parts should also 
be more frequent and thorough than in those of 
separate parts is not to be wondered at; hence, 
for instance, the clubbed stigma of the lily of the 
valley as compared with the distinctly lobed — i.e. 
more separate stigma of the tulip. 


Another great series of structural differences 
becomes cleared up when we bear in mind that 
appendages, however crowded and united, must 
arise upon an axis, however shortened. One or 
more intemodes of the floral axis are, indeed, occa- 
sionally well developed, as in a lychnis or a passion- 
flower; but, generally speaking, their growth is 
checked at a quite embryonic stage. Since the 
early days of the natural system great attention 
has been paid to the position and origin of the 
floral parts. In the lily or the buttercup the 
stamens are seen to arise directly under the gynm- 
cium, and are accordingly described as hypogynons ; 
in the strawberry they arise in a circle at about the 
same level as the bases of the young carpels, and 
are consequently term ed perigynovs ; while in the 
iris or the rose they seem perched upon the very top 
of the ovary, which is hence described as inferior. 
From the distinctness of the floral axis (then termed 
thalamus), the orders of hypogynons dicotyledons 
with separate parts became grouped as Thalami- 
florw, while those with perigynous or epigynous 
stamens and separate parts were termed Calycxjlora 
from the apparent origin of the stamens upon what 
was commonly regarded as a united calyx. All 
this, however, becomes intelligible when we com- 
bine the study of vertical sections of the adult 
flowers with the facts of their development. In the 
simplest liypogynous type we see the whorls of 
floral appendages standing in regular succession 
upon the conical floral axis just as they developed ; 
the internodes having all developed equally. In 
the perigynous type, however, we see that the 
rowth of the upper portion of the floral axis has 
een outstripped by that of its lower and as it were 
more vegetative region, which hence grows up 
around it ; the epigynous type thus being only the 
extreme case of this, just as in inflorescences the 
spike becomes flattened into a capitulum, and this 
finally hollowed at the apex, or rather raised at the 
circumference into a cup, or even flask, as in the 
case of the fig. See Inflorescence. 

The large body of dicotyledonous orders in which 
the petals were united were grouped as Corolliflorm, 
and finally the small and apparently degenerate 
types in which calyx, corolla, or both were absent 
were termed Incomplete. The convenience of 
this system is so great that it is still retained 
in the Genera Plantation of Bentham and Hooker. 
Its importance, but also its dangers may be well 
seen by comparing fig. 1, in which figures of types 
of as many well-marked Tbalamifloral, Calyci- 
floral, and Corollifloral orders are paralleled within 
the single order Liliacem (fig. 2), when with these 
we reckon the closely allied Amaryllids. In the 
same way the wide contrast between the usually 
splendid Calycifloral or Corollifloral and the in- 
conspicuous Incomplete type might be paralleled 
within the range of a single order, witness rose 
and lady’s mantle, or lilac and ash (Oleaceoe). 

Though thus losing an absolute principle of 
classification, we gain a conception of simplicity 
underlying floral differences. From the mere 
empirical description of flowers as we find them 
we begin to penetrate the rationale of their 
development, to comprehend something of what 
we may call the principles of flower-making. 
Starting again from a simple and tolerably central 
type like that of the lily, we find among its im- 
mediate allies types here of increasing floral mag- 
nificence, there of diminished splendour and size; 
witness tulip and lily of the valley. We see how 
the more magnificent types tend to be always few 
or single-flowered, while the smaller and more 
modest types bear flowers in abundance ; how the 
former are more individualised examples of the 
ordinal type, while the latter seem more embryonic. 
The one* type tends to be richly coloured, often 
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germinate until they succeed in penetrating as far 
as the ovule and embryosac. Hence the utility of 
wind or insects for the transport of pollen. In this 
regard it is evident that the help of spore-eating 
insects might early have been of service, since 
spores might readily thus he conveyed adhering 
to their bodies. It has been already noted (see 
Chlorophyll) that the colouring matter of flowers, 
like that of vernal and autumnal leaves, must he 
associated with phases in the constructive ‘or de- 
structive changes of chlorophyll. Since the repro- 
ductive process especially checks those of vegeta- 
tion, we have here an agency for the production 
of floral colour, which, by rendering the reproduc- 
tive shoots more conspicuous to insects, would he 
constantly aided hy natural selection. Upon the 
latter process, indeed, the customary explanation 
of the origin of floral colour and markings solely 
depends. An analogous advantage for the attrac- 
tion of insects would he given hy the overflow as 
‘ nectar ’ of any excess of the sugary sap so largely 
used up hy the flower itself, or similarly hy the 
disengagement of perfume. A constant adapta- 
tion between flower and insect being in such ways 
established, further specialisations arise. Thus, 
while in many flowers — e.g. crucifers, the stamens 
and stigmas are ripe simultaneously, a ‘want of 
time-keeping ’ is frequently observed, the stamens 
becoming protandrous — i.e. ripening before the 
stigmas, as typically in Geranium (q.v.), so that 
self-fertilisation is impossible, and a physiological 
separation of the sexes ( dichogamy ) is thus insured. 
Or where the ripening remains simultaneous, two 
or even three forms of flower ( dimorphism , trimor- 
phism) may occur in different individuals of the 
same species, so rendering cross-fertilisation by 
insects indispensable ( see Primrose, Loosestrife). 
The individual flower may also become peculiarly 
specialised : thus, the nectary may become so deep 
as to be accessible only to insects with long pro- 
boscis, as bees to the exclusion of flies, butterflies 
and moths to the exclusion even of bees, it may be 
even to some particular species only. Birds, too, 
may replace insects (see Humming-bird, Honey- 
bird). Mechanical adjustments are also to be 
found in many of the more specialised types, wit- 
ness the stamens of the sage, which are rocked 
forward by the bee on entering the flower so as to 
dust his back with pollen just where it will be 
rubbed off upon the stigma of the next flower. The 
most extraordinary variety and complexity is, how- 
ever, that presented among the Orchids (q.v.). 

How some flowers (e.g. Stapelia, Bafflesia) 
attract the services of flesh-flies by the odour ami 
even colour of carrion ; how others like Arum and 
Aristolochia may entrap and detain the fertilising 
insect until well dusted with pollen, are examples 
which can but be mentioned. Nor can we describe 
the defences of flowers from rain or from ants, &c. 
(see, however, Catchfly, Heath, &c.). 

In wind-fertilised plants the flowers are usu- 
ally comparatively small and inconspicuous, but 
numerous and closely aggregated, often in spikes, 
heads, or catkins ; the floral envelopes are usually 
small and greenish ; one or both whorls are indeed 
frequently absent (Incomplete). The stamens are 
few but often versatile as in grasses, the ovary 
reduced; commonly only one-seeded, but with one 
or more styles and stigmas, the latter often 
exuberantly branched or feathery, so catching 
the small, smooth pollen. The stigmas are ready 
before the pollen is shed ( protogynous dichogamy) ; 
and flowering often takes place as in many forest- 
trees before the development of the leaves. The 
pollen grains may be lightened with air-sacs as 
m the pine, may be helped by gravitation as in 
maize or bulrush, where the male inflorescence 
grows higher than the female, or may be scattered 


explosively as in the nettle or artillery plant. The 
utility of all these special characters of wind-fer- 
tilised flopvers is thus no less obvious than that of 
the peculiarities of those dependent upon the visits 
of insects, and the natural selectionist is hence accus- 
tomed to draw from both of these remarkable sets 
of adaptations many of his strongest arguments 
for the development of even the most complex 
organic structures through the cumulative selec- 
tion of minute spontaneous varieties (see Dar- 
winian Theory). Some facts, however, such as 
the repeated development of the characters of 
wind-fertilised flowers in quite unrelated types, 
seem rather to indicate the possibility of a con- 
stitutional interpretation similar to that indicated 
on the previous page (see Variation). 

It is thus manifest that the flowers of every 
species in nature thus invite and reward an ob- 
servant interest far other than that of the mere 
collector, systematist, or even morphologist. 
Further information will sometimes be found under 
individual headings— e.g. Caprification, Ger- 
anium, Vallisneria, &c. ; these cannot, however, 
exhaust the special works upon the subject. 

See, for general reference and full bibliography, Miillt r’s 
Fertilisation of Flowers (trans. by Thompson, Loi.d. 
1882 ) ; also Kerner’s Pflamenleben, Bd. ii. ( Leip. 1889 ) ; 
and Hooker’s Students’ Flora (1888). Among popular 
introductions to the subject those of Lubbock and Grant 
Allen (‘Nature’ series, &c.) are well known. 

Flower, William Henry, zoologist, was bom 
at Stratford-on-Avon in 1831, served as assistant- 
surgeon in the Crimea, and afterwards became 
demonstrator of anatomy at the Middlesex 
Hospital. He was appointed in 1861 conservator 
of the Hunterian Museum, in 1869 Hunterian pro- 
fessor of Comparative Anatomy and Physiology, 
and in 1884 director of the natural history depart- 
ments of the British Museum. In 1889 he presided 
oyer the meeting of the British Association at 
Newcastle. He is a Fellow’ of the Royal Society, 
LL.D. of Edinburgh and Dublin, and has written 
numerous memoirs connected with anatomy, zoo- 
logy, and anthropology, as well as a work on the 
osteology of mammalia. 

Flower-de-luce, the old name for the com- 
mon species of Iris ( q.v. ), or for the heraldic emblem 
conventionalised therefrom. See Fleur-de-lis. 

Flowering Rush ( Butomvs umbcllatus), a 
monocotyledonous plant usually reckoned under the 
order Alismacere, easily recognised by its large linear 
three-edged leaves (which are said to cut the mouths 
of cattle, whence the Greek form of the generic 
name), and by its umbel of rose-coloured flowers, 
which Ovid tells us render the plant- a special 
favourite of Flora. The bitter rootstock 'was for- 
merly officinal, and was also used (as still in some 
parts of eastern Europe) as a source of starchy flour, 
and the leaves are sometimes plaited. It is not un- 
common in ponds and w’et places, and is well worth 
introduction where such conditions are present. 

Flower of Jove (Agrostemma flos-Jovis), a 
pretty caiyophyllaceous plant, with heads of purple 
or scarlet flowers, and leaves silky wfliite with hairs. 
Other species are common in gardens— e.g. A. cccli- 
rosa (Rose of Heaven), and A. coronaria. The 
genus, also known as Rose campion, owes its tech- 
nical name to the ancient use of the flowers in 
crowns and garlands. 

Flower-pots are utensils of culture whereby 
plants are rendered portable at all seasons. They 
are used in one form or another in all countries 
where gardening as an art is practised. In Britain 
and on the Continent they are made in all sizes, 
from the thumb-pot of 2 inches in depth used 
for potting tiny seedlings and delicate cuttings, 
to extra large ones of 3 feet to accommodate 
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large palms tree like camellias Ac. Tlieir diame- 
ter 0 is usually equal to tlieir deptli. They are glazed 
or unglazed, it being immaterial to tlieir utility 
whethor they are so or not ; aud are plain or 
ornamental and artistic according to taste and 
the purpose for -which they are intended. In 
order to be healthy receptacles for the roots of 
plants they mn«t be provided with perforated 
bottoms to* admit of the free egress of water from 
the soil. Saucers are made for all ordinary sizes 
of flower-pots for use in rooms and other places 
where drip would be inconvenient or undesirable. 
The sizes generally in use are made in the neigh- 
bourhood ot most towns in Britain where suitable 
clay is to be bad ; bnt Weston-super-Mare is the 
most celebrated place for the manufacture of extra- 
sized flower-pot'. 

Flower Sermons are annual discourses 
founded on some subject connected with flowers. 
They were first instituted by the rector of the 
church of St Catharine Cree, London, in lSdS. 
Generally the churches arc decked with flowers, 
which are afterwards sent to hospitals. 

Flowers, in Chemistry, is a term originally 
gi.'en by the alchemists to the sublimates which 
aro-e, or appeared to grow, from certain bodies 
capable of undergoing volatilisation when subjected 
to heat ; thus, flowers of antimony, flowers of 
arsenic, flowers of benjamin or benzoin, flowers of 
sulphur, flowers of zinc, A-c. See Antimony, Ac. 

Flowers, Autiitciai,. Imitations, more or less 
exact, of natural flowers and foliage arc extensively 
made for the ornamentation of ladies’ bonnets, caps, 
and dresses, for head -wreaths, table and house 
decorations, and generally for employment where 
cut flowers and ornamental plants would otherwise 
be adopted. They possess certain advantages over 
natural flowers, chiefly from their toughness and 
durability, but in their use there is an absence of 
tin* sentiment which attaches to real flowers. The 
artificial flower industry is one of very considerable 
dimensions, but it is subject to great fluctuations 
tming to the caprice of fashion. It is almost 
exclusively a French trade, and the value of the 
exports from that country alone to the United 
Kingdom amounted in 1SS3 to £-127,000, from which 
amount the total steadily declined till in 18S7 it 
was less than £200,000. 

The materials of which the artificial flowers 
commonly in use are made arc cambric, jaconet, 
and other line calico, with sometimes crape, gauze, 
velvet , and various yams and threads with wire. 
.Small feathers and portions of feathers, either 
natural colours or dyed, are also used effectively ; 
and fur cheap flowers to he u=cd in public decora- 
tions, Ac., coloured tissue-paper is employed. The 
Chine. e make excellent artificial flowers from their 
so-called rice-paper (shola pith ), and in the 
Bahama Island' pretty sprays imitative of flowers 
mo made from small shells. 

I he petal' and sepals of the flowers, as well ns 
the leave* of the plant, are 'tamped out by punches, 
or ‘ irons,’ a' they are technically termed*. A large 
stock of tlic-e irons is necessary, as special forms 
and size* are requited for each flower. The next 
piece's in shaping i - that of ‘goffering,* or ‘gauffer- 
ing, hv mean-, of which the hollow form i' given 
to petals, and the midrib and veins of leaves are 
imitated. 1 or. hollowing petals the goifering-inui 
1 ' simply a j«di-hcd iron ball mounted on an iron 
y.ire ill a handle. It is slightly warmed, the petal 
l- placed on a cushion, and the iron pre--isl against 
tie. petal. A variety of other forms of goffering- 
non- are med, Mich a' prismatic rod', bent wires, 
1 he venation of leaves is etf.-ct»-d bodies made 
o. iron or rop^-r, which are nevertheless called 
goovring-iron-. 


The tinting of petals of the best flowers- requires 
some amount of delicacy and skill. In nature, 
moreover, the tint of each’petal of a flower is rarely 
uniform ; and the best artificial flowers represent 
the natural variations with great accuracy. The 
petals of a rose, for example, are dyed bv holding 
eacli separately by pincers, and then dipping it in 
a bath of carmine, and afterwards into pure water, 
to give delicacy of tint ; but, as the colour is usually 
deepest in tlie centre, a little more dye is added 
there while the petal is still moist, and this diffuses 
itself outwards in diminishing intensity. The white- 
ness at the insertion of the petal is produced ln- 
toucliing that part with pure water after the rest is 
dyed. 

Leaves are cut and stamped in like manner from 
green taffeta, cambric, calico, Ac. The glossy upper 
surface is represented by coating the taffeta, Ac., 
from which they are stamped, with gum-arabic; 
and the soft tone of tlic under side is obtained by 
means of starch coloured to the requisite shade, 
and brushed on when of tlie right consistency to 
dry with the proper effect. A velvety texture 
is 'given by dusting the powdered nap of cloth, 
which Ims'been previously dyed of the required 
colour, over the gummed leaf, the gum having been 
allowed to partly dry till it has become 1 taccy.’ 
The superfluous portion of nap is then shaken olf. 
Buds arc made of taffeta, tinted, and stiffened, and 
stuffed with cotton. Stamens are made of short 
pieces of sewing silk stiffened with gelatin, and 
when dn- the ends are moistened with gum and 


dipped in flour coloured yellow to represent tlie 
pollen. Fine wire is sometimes used for the fila- 
ment of the stamen. 

The flower is built up from the centre : tlie pistil 
and stamens are tied in a bunch to a piece of wire ; 
the petals are arranged in order, and pasted ; then 
the sepals of the calyx are pasted outside of these, 
and further secured by winding fine thread or silk- 
round the lower part's. Other wires arc enclosed 
with this thread, and form the stalk, which is hound 
round with green tissue-paper; and at proper inter- 
vals the leaves are inserted by means of line wire.' 
to which they arc bound, the ends of these wires 
being bound in and incorporated with tlie stalk, and 
concealed by the green paper. 

Flowers suitable for mourning are prepared by 
coating leaves, flowers, Ac. with strong gum, and 
then dusting upon them powdered galena, a natural 
sulphide of lead, which gives the surface over 
which it is spread a sombre, dark-gray, metallic 
lustre. Flower wreaths for memorials* on tombs 
are now largely made of pottery ware, and to a 
smaller extent of enamelled or painted iron. Very 
delicate and graceful imitations of flowers for 
memorials and for decorations are nl'O moulded 
in wax ; lmt these industries do not come within 
the range of what is known as the artificial flower 
trades. 

Flo A vers, Florists’, are those, numerous forms 
of flowering plants which, having art inherent 
tendency to vary in the colour and size of their 
flowers *nud in habit when reared from seed, have 
received special attention in cultivation and in 
selection with the view of bringing their lloial 
qualities up to ideal standards of excellence formed 
by the common consent of florist' for each particular 
variety. Thus for instance, the patc-v, one of the 
most familiar of florists’ flowers, is in all it' 
wonderful variety tlie progeny of Viola tricolor, 
a widely distributed native of Britain. Its nntiitnl 
tendency to seminal variation rendered it a veiy 
facile subject in the hands of the floti-t, may be 
seen by comparing tlie puny, unequal, and flabby 
flowers of the natural forms of the specie- with tli" 
j large, circular, substantial, and brilliantly coloured 
1 bloom-, of the florists’ varieties. Tld' has beet! 
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achieved by the intelligent application of the 
principle of selection, the object being the 
attainment of a given ideal respecting the size, 
form, substance, and colour of the flowers. The 
petals are the only parts affected in this case ; 
they are enlarged in breadth and length, their 
substance or thickness is increased, and their 
outline is rendered more symmetrical, but the 
other organs of the flower aVe not changed; As 
with the pansy, so it has been with every other 
kind of plant bearing single flowers in the florists’ 
category. It is different with those kinds whose 
flowers are double, such as the carnation, 
anemone, hollyhock, ranunculus, rose, &c. In 
these the essential organs of the flowers have 
been wholly or partially metamorphosed into 
petals. But the so-called double flowers of dahlias, 
chrysanthemums, and other forms of the natural 
order Composite are not really double in this 
sense ; the fertilising organs are not changed to 
petals in their case ; but the tubular florets of the 
disc assume the strap-like shape of those of the ray, 
and hence the semblance of double flowers in such 
cases. 

The Dutch were the first among European 
nations to cultivate systematically florists’ flowers : 
to them is due the merit of having .brought the 
Tulip (q.v.), the hyacinth, the anemone, the ranun- 
culus, and the rose to the high degree of perfection 
their numerous varieties now present. The French 
florists have also had a large share in the improve- 
ment of the three last-named classes. British 
florists have distinguished themselves more par- 
ticularly in the production of auriculas, polyanthus, 
the phlox, pentstemon, carnation, pink, hollyhock, 
dahlia, pansy, pelargonium, &c. But the Chinese 
and Japanese appear to have fostered the culture 
of many flowers in the same way as the European 
florists, long prior to the latter having done so. 
Camellias, azaleas, and tree-peonies were some of 
their favourite florists’ flowerslong before Europeans 
had much intercourse with the Chinese. 

New varieties are obtained chiefly from seeds, but 
some also are obtained by sports, which, in the lan- 
guage of the florist, mean freaks of nature. Thus, 
the flowers on a certain shoot of a plant may perhaps 
exhibit features of a kind novel and distinct from 
those of the parent, and the variety, if worthy of 
being perpetuated, is propagated by cuttings or by 
grafting, according to the mode best adapted to the 
kind. If the variation becomes fixed or permanent 
a new sort is thereby obtained without direct 
seminal intervention ; but this does not always 
follow, although a keen florist, will never allow 
such an opportunity to escape without an attempt 
to improve it. Varieties of special merit in any 
class of florists’ flowers can only be perpetuated by 
cuttings, layering, grafting,' or division, because 
they cannot be relied upon to reproduce themselves 
from seed. 

Flowers, Language of. Around many flowers 
a consistent and well-understood symbolism has 
gathered, but the Orientals have developed this into 
a perfect vehicle for communicating sentimental 
and amatory expressions of all degrees of warmth. 
Still further complexity is added by the habit of 
employing flowers the Turkish or Arabic names of 
which rhyme with the other really significant words. 

‘ There is no colour,’ says Lady Mary Wortley 
Montagu, ‘ no flower, no weed, no fruit, herb, 
pebble, or feather, that has not a verse belonging to 
it ; and you may quarrel, reproach, or send letters 
of passion, friendship, or civility, or even of news, 
without even inking your lingers.’ Our own floral 
symbolism is much more direct, simple, and really 
poetical, being nearer what is revealed to the inward 
eye of a Chaucer and a Wordsworth than all the 
whimsical and ingenious fancies of .the East. Leav- 


ing aside all floral badges attached to particular 
families or clans; and all national heraldic associa- 
tions, as of the rose with England, the thistle with 
Scotland, the shamrock with Ireland, the lily with 
the ancient crown of France; as. well as all special 
historical signification arbitrarily attached to any 
flower, as the red and white roses of Lancaster 
and York, Napoleon’s violet, or Lord Beaconsfield’s 
primrose ; we may say that everywhere the laurel 
is the symbol of. glory: the olive, of peace: the 
rose, of love and beauty : the violet, of faithful- 
ness : the daisy and white violet, of innocence : 
the rosemary, of remembrance : the amaranth, of 
immortality : the asphodel, of death and the 
unseen world : the weeping- willow, yew, and 
cypress, of mourning. So surely as the orange- 
blossom is proper to marriage does the finding of 
white heather betoken good-fortune to come, wliile 
the future chances of love may be revealed from 
the marguerite and poppy by a simple method of 
divination. Again, the almond expresses hope : 
the lily of the valley, unconscious sweetness : the 
white Julienne and the wallflower, love faithful 
in spite of adversity : the anemone, sickness : the 
primrose, early youth : the cyclamen, diffidence : 
and the arum or wake-robin, ardour. The turnip 
is strangely said to symbolise charity, while more 
naturally the young Persian offers his affection by 
the gift of a tulip. Neither the baneful properties 
attached to some plants, as the hemlock, bella- 
donna, and mandrake ; nor the magical qualities 
of the rue, the rowan, the elder, the thorn, the 
mistletoe, vervain, or valerian, fall to be discussed 
here; nor yet the old doctrine of Signature (q.v.), 
according to which plants bore certain marks indi- 
cating for what diseases they were medicinally use- 
ful. See John Ingram’s Flora Symbolical Language 
find Sentiment of Flowers ( 1882). For Flower-lore, 
see Plant-lore. 

Fludd, Robert, an English physician and 
mystic, born at Milgate in Kent in 1574. After 
studying at Oxford, he spent some years travelling 
on the Continent, where he became acquainted 
with the writings of Paracelsus. On his return to 
England he settled as a physician in London, where 
he died in 1637. Flndd (Lat. De Fluctibus) was the 
author of a theosophic system, the distinguishing 
features of which were the conception of man, the 
microcosm, as an analogy, in a physico-spiritual 
sense, of the universe or macrocosm, and the belief 
that the laws of the physical universe were domin- 
ated by two fantastic principles called the ‘ northern 
or condensing power,’ and the ‘ southern or rarefying 
power.’ His views called forth adverse criticisms 
from Gassendi, Kepler, and othersl 

Fine. See Chimney, Warming. 

Fliigel, Johann Gottfried, German lexico- 
grapher, born at Barby in 17SS, travelled as a mer- 
chant to North America, and in 1S24 was appointed 
lector of the English language at Leipzig, where in 
1S38 he became United States consul, and in 1S4S 
agent in Germany for the Smithsonian Institution. 
He died June 24, 1S55. With J. Sporschil he edited 
a German-English dictionary (3d ed. 1S48), and he 
assisted in the preparation of a Prahtischcs IVbrtcr- 
buch dcr cnglischcn itnd dcutsclien Sprache ( 11th eel. 
1SS3). He also published a series of commercial 
letters in German and English (9th eds. 1S73 and 
1874), and other kindred works. 

Fluid. In a solid body the constituent particles 
never move far from a certain position of equilib- 
rium. In a fluid the particles can move about with 
greater or less freedom from one part of the body to 
another. All liquids, vapours, and gases are there- 
fore known as fluids. All fluids are perfectly 
elastic ; but liquids are highly incompressible, while 
gases can easily be compressed. In every actual 
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fluid there is more or less frictional resistance to 
the molecular motions; but it is often advantage- 
ous to consider theoretically the properties.of mo- 
tionless, or, as they are called, ‘ perfect’ fluids. 

There i= no sharp distinction between the solid 
state and the liquid state. Much depends upon 
external circumstances, such as temperature or 
the intensity of gravity. Some substances splinter 
under tlie action of sudden intense stress, virile 
they flow like viscous liquids when exposed to 
long-continued gentle stress. 

Fluke (Fasciola (or Dislomttm) hcmtica), the 
parasitic worm which causes the ‘liver-rot’ of 
sheep. It belongs to the cla«s of Trcmatode3 ( q. y. ), 
and to a large genus of about three hundred species, 
if the two titles Fasciola and Distomnm be regarded 
ns identical. The adult fluke, which occurs in 
numbers in the bile duct 
of the sheep and other 
domestic animals, has a 
flat, oval, or leaf-like 
appearance, the broader 
end being anterior. It 
usually measures neatly an 
inch in length by halt an 
inch across at its broadest 
part. The colour varies 
from reddish-brown or 
orange at the sides, to 
grayish-yellow, sometimes 
with dark spots, in the 
middle. There arc two 
sucker's, as the woid Disto- 
mnm suggests — one at the 
head end, peiforated by 
the mouth; the other im- 
perforate, on the ventral 
surface, also in the middle 
line, a little farther back. 
The internal structure is 
complex. There is a much 
Pateiola hepatica, from branched blind alimentary 

the ventral surface (after canal penetrating the whole 
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animal, which is without 
any distinct body-cavitv 
the nervous system consists 
of a gangliormted ring 
round the beginning of the 
gut, with nerves miming 
fore atrd aft ; there are no 
sense organs, though the 
larva lias eye-spots to start 
with ; the muscular system 
is noil developed; the excretory system consists 
of two very much branched vessels opening at a 
posterior pore; the reproductive system is her- 
maphrodite, and exhibit), a complex division of 
laiwmr. 


Tin- alimentary and ticrionv 
*1 -trim mil) arc ptiown on 
the left of the figure; the 
cxchtorj aystem alone on 
the right side ; a, right 
main division of the nll- 
tu* ntary canal ; c, lateral 
ganglion; d, lateral ner\ c ; 
r, month; rr, rental 

fuel rr. 


Li/f/n’slori/. — The bistort' of the fluke is happily 
an intricate one and full of hazards. The ova arc 
probably fertilised by male elements -from tire same 
animal, a very unusual occurrence, all but ex- 
clusively restricted to certain parasitic flat-worms. 
The eggs are furnished with nutritive capital from 
a yolk gland, are surrounded by a shell, and begin 
to dot clop a little within the parent animal. After 
extrusion from the latter tliev may be found in the 
bib- duets in enormous numbers each fluke being 
said to produce nltout half a million. Such pro- 
litre multiplication is a very frequent characteristic 
of parasitic animals, and is probably associated 
w it 1, tire abundant and at the same time stimulating 
food. I ts. utility in securing the continuance of the 
species in face of the miin<’tous risks of failure is 
obvious. From the bile duel of the sheep the 
segmented nv urn cm In cd in its shell passe., •„ the 
exterior, lire eruhrvo develops for two or three 
vue',.s, and the *ucct v sf«jl result ev cntnally le*comes 


free in water. It swims for some hours by means 
of a covering of cilia, but its sole chance of life 
appears to lie in meeting and attaching itself to a 
small water-snail ( At niirauotfrimcofuf us-), into which 
it bores its way. Having established itself, tiro 
embryo fluke loses its cilia, and is metamorphosed 
into what is called a sporocyst. This may divide 
transversely into two ; but usually certain cells 
within tire sporocyst belrave like parthenogonetic 
ova, and develop into a fresh generation or several 
generations known as rediev. The redirc burst out 
of the sporocyst, and migrate into the liver or some 
other part ot tire snail, killing tlreir host if they are 
very numerous. Like the sporocyst, they give rise 
internally to more embryos, of v\ lricli some may ho 
simply redirc over again, while others develop into 
tailed” embryos or ccrcariw. These emerge from tire 
redirc, wriggle out of the snail, swim freely in the 
water, climb up grass stems or such like, swing 
their tails ofT, and encyst. If the encysted cercai ia 
on the grass stem be eaten by a shecp’it glows into 
the adult and sexual fluke.” To recapitulate, the 
developing embryo becomes a free-swimming form ; 
this boies into a snail and changes into a sporocyst ; 
from certain cells of tire latter asexual redirc arise ; 
these eventually give origin in a similar way to 
tailed cercnrirc, which, eaten by a slreep, grow into 
flukes. There are thus several asexual generations 
interrupting the ordinal r sexual process, illustrating 
what is known ns 1 alternation of generations.’ 
The asexual piocess usually takes place by special 
cells, but there may be likewise transverse" division 
of the sporocyst. ” The above history lias been 
independently worked out by Leuckart and Thomas. 

Practical Importance. — The disease of liver-rot 
in sheep is widespread and disastrous, killing, it is 
said, not less than a million per annum in the 
United Kingdom. It is especially common after 
wet sensons, and in low, damp districts. The 
external symptoms arc described ns ‘emaciation, 
tenderness in the loins, harshness and dryiic-s of 
the wool, and a scaly condition of the skill.’ The 
preventives suggested me drainage of postures and 
dressings of lime or salt ; destruction of eggs, in- 
fected manure, and badly fluked slreep ; giving the 
sheep salt and a little dry food. The same fluke 
occurs in other ruminants, and rarely in man. A 
velnted form, Distomum lanccolaium, has a similar 
distribution, and not a few other species have 
been reported ns rare human parasites. The genus 
Bilharzia ( q.v.) is not far removed. Other parasites, 
os of Fishes (q.v.), arc liken iso called flukes. — 
Sec also Anchor. lT.ouN’nr.n. 

See Parasitism, Trematodf. ; also Leucknrt, ParctsUnx 
dcs Mtncchcn (1803; now etl. 1879 cl rcq., trail', by 
Hoyle ; Thomas, Quart. Jour. Micr. Sci. XX /IT. (1883) ; 
IV. 12. Hoyle, A General Sketch of Tremeetoda (Ediir. 
188S). 

Fluorescein# See Dveixo. 

Fluorescence is the term applied (oa peculiar 
blue appearance exhibited by ceitain substances 
exposed to sunlight, nnd especially observable in a 
dilute solution of sulphate of quinine. See l’lios- 
rilOIlEsCKNCE. 

Fluorine (synr. F, eq. 19) i« an elemental y 
substance nllied "to chlorine. Its principal natural 
source is the mineral fluor spar, CaF, although it 
is nKo found in minute quantities j n the igneous 
rocks, natural vote re, plants, the hones nnd teeth 
of animals, os abo in milk, blood, &e. All attempts 
to isolate fluorine in x'ossclsof glass, gold, platinum, 
&r. have failed (in i ng to its powerful action on 
these substance, and the readiness with which it 
forms compounds with them. Recently# lion ever, a 
vessel of an alloy of platinum and iridium 1ms lieen 
used, and the pure Mib-rtnnce obtained (1S8S). It in 
a gas having properties similar to tho-c of chlorine, 
but differing in energy of action. Tire conqsmnds 
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of fluorine are not numerous, but are important. 
Hydrofluoric acid, HF, is generally prepared by 
heating gently in a lead still a mixture of one part 
of ftuor spar, CaF„, with two parts of sulphuric 
acid, FLS0 4 , when the vapours of hydrofluoric acid, 
HF, are evolved, whilst sulphate of lime, CaS0 4) is 
left in the still. The dense acid vapours are con- 
ducted through a lead pipe into a lead receiver or 
bottle surrounded by a freezing mixture of ice and 
common salt. The acid is generally mixed with 
water when desired to be Kept for some time. 
When the. most concentrated hydrofluoric acid is 
required, the still and receiving vessel must he 
made of platinum. The other metals are not suit- 
able for such apparatus, as they are rapidly cor- 
roded by the acid. ' When prepared in its strongest 
form, hydrofluoric acid has the density of 1 "060, and 
is a colourless, fuming liquid of great volatility, 
which boils at 60° (15'5° C.). Not only does hydro- 
fluoric acid corrode and dissolve the ordinary metals 
(excepting lead and platinum), but when placed on 
the shin it produces a severe burn owing to its 
caustic nature. The most important property 
which hydrofluoric acid possesses is its power of 
eating into and dissolving glass, which admits of 
its application in the etching of characters upon 
glass, as in thermometer tubes, and for eating 
away greater or less thicknesses of plates or sheets 
of coloured glass, so as to produce a variety of 
shades. See Glass, and Glass-painting. 

. Fluorotypc, a photographic process in which 
salts of fluoric acid were employed for the purpose 
of producing images in the camera; but, as the 
impression was not very strong, the plate had to 
be afterwards steeped in a weak solution of proto- 
sulphate of iron. The process was first suggested 
by Robert Hunt in 1844. 

Fluor Spar, or Fluorite, a mineral which 
has been often described as chemically fluate of 
lime, a compound of fluoric (hydrofluoric) acid 
and lime, but which is in reality calcium fluor- 
ide, CaFL, consisting of 48 '72 calcium, and 5T1S 
fluorine ; occasionally it also contains some calcium 
chloride, and now and again organic matter, which 
is sometimes so abundant that when the mineral 
is struck with a hammer it emits a fetid odour — 
hence the na,\\\e fetid-spar (Ger. stinh-fluss). Fluor 
spar occurs both crystallised and massive, the 
massive varieties exhibiting a crystalline structure ; 
the crystals appear usually in groups, sometimes 
of the primary form, which is a cube, but often of 
secondary forms, of which there is great variety, as 
the octahedron, rhombic dodecahedron, &c. Fluor 
spar is sometimes colourless, but often green, blue, 
yellow, or red, more rarely gray, or even black, 
different shades of colour frequently appearing in 
the same specimen, and in the massive varieties 
beautifully intermixed. Its colour's often rival 
those of the most beautiful gems ; but it is of very 
inferior hardness, being scratched even by quartz. 
Its specific gravity is 3T5 to 3'20. It generally be- 
comes phosphorescent when heated, although this 
is more remarkably the ease with some varieties 
than with others ; it is decomposed by heated sul- 
phuric acid, with evolution of hydrofluoric acid as 
a pungent gas; and, this having the property of 
acting upon and corroding glass, fluor spar is used 
with sulphuric acid for etching on glass. Fluor 
spar is also used for ornamental purposes, being 
wrought into vases, fee. , for which it was in high 
esteem among the ancients. But the greater abund- 
ance in which it is now obtained has diminished 
the value of ornaments made of it. It is very 
commonly associated with ores of tin, silver, lead, 
and copper, occurring chiefly in veins, but is also 
found by itself in drusv cavities in granite and in 
veins in crystalline schists, slate, limestone, and 


sandstone. It has been met with also in volcanic 
tuff in Italy and in cannel coal in the United States, 
where it is limited to two districts in Illinois and 
Indiana. It is found only in a few places in Scot- 
land, and in insignificant quantity, but is no- 
where more abundant than m England, particu- 
larly in Derbyshire and in Cornwall. In Cornwall 
it is used as a flux for reducing copper ore. In 
Derbyshire the blue massive variety is known to 
the miners as Blue John. The manufacture of 
ornaments of fluor spar is carried on to some extent 
in Derbyshire ; and fluor spar is often called Derby- 
shire spar. 

Flushing (Dutch Vlissingen), a strong fortress 
and seaport of the Netherlands, in the province of 
Zealand, is situated on the south coast of the island 
of Walcheren, at the mouth of the Western Scheldt, 
which it commands. Formerly an important naval 
station, it was converted into a commercial harbour 
in 1865-73, and carries on an active trade with 
Java, England, and South America. A daily 
sendee of steamers connects Flushing with Queen- 
borougli (Kent) in England ; the passage lasting 
eight hours. There is a royal dockyard here ; and, 
since 1875, a large floating-dock. The inhabitants 
(12,565 in 188S) are occupied mainly in shipping 
pursuits. The town capitulated to the Earl of 
Chatham in 1809. 

Flushing, a post-village of Long Island, on 
Flushing Bay, a branch of Long Island Sound, 
about 9 miles E. of New York city by rail. It 
has large nurseries and gardens, an academy, con- 
vent, seminary, and private asylum. Pop. 6683. 

Fliistrn, or Sea-mat (q.v.), one of the com- 
monest genera of marine Polyzoa (q.v.). 

Flute (Fr. flute, Ger. Jlotc, Ital. flavto), one of 
the oldest of wind-instruments, which originally 
had several varieties -. one, in more modern times 
called flute d bee, now developed into the Flageolet 
(q.v.); another, which was sounded by means of a 
hole in the side like the modem flute ; and a third, 
used by the ancient Egyptians, in which the sound 
was produced by blowing into the open end of the 
tube. A modification of this last instrument is used 
still by the peasantry along the Nile. 

The modem cone-bore flute consists of a tapered 
tube, in which the sound is produced by blowing 
with compressed lips into a large orifice near the 
top or wider end, which is stopped with a cork. 
Six holes in the lower end, to be covered by the 
first three fingers of both hands, serve to make the 
scale, supplemented by keys numbering from one 
to fourteen. The flute is what is called an octave- 
scaled instrument — i.e. by covering all the holes 
and lifting the fingers one by one in regular order, 
beginning at the bottom, the notes from D below 
the stave to C$ are made; then, by repeating this 
process and blowing a little sharper into the mouth 
aperture, the same notes, an octave higher, are pro- 
duced. Another octave can be produced by cross- 
fingering, the total compass being about three 
octaves. Two additional keys at the bottom of the 
tube, worked by means of levers by the little finger 
of the right hand, give the notes C;1 and Cjj below 
the stave. 

The faults of this flute are that, as the holes 
must be placed where the fingers can reach them, 
they are not always in the exact place's to be per- 
fectly in tune, and the notes are not equal in quality. 
To meet these defects the flute has undergone more 
changes and improvements in modem times than 
any other musical instrument. The most import- 
ant of these have been the cylinder bore and the 
system of fingering introduced by Theobald Boehm 
in 1832, and patented in England by Rudall and 
Bose in 1847. The modem cylinder flute, from the 
head downwards, is cylindrical, or all one width of 
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bore, while the head-piece lias a slight parabolic 
taper, and when combined with the Boclim finger- 
in'' it form- a nearly perfect instrument, with all 
the notes in tunc and of practically canal quality of 
tone. The holes are placed where they make the 
correct notes and to facilitate manipulation they 
are stopped by means of keys which can be worked 
conveniently by the fingers. The fingering of the 
scale on the Btelim flute is quite different from the 
ordinary flute ; and many other modified 
pS systems, more or le=s founded on the old, 
1 -j have been devised, among which may be 

•' j mentioned those of Siccama, Clinton, 

JJ and Carte. It would occupy too much 
n space to describe their methods in detail, 
i ! The general appearance of the Boehm 

f | cylinder flute may be seen in the figure. 

<•_ | * Flutes are usually made in cocoa- wood, 

‘l i ebonite, silver, and gold, and vary in 

’ 1 price from a shilling or two to about .-C1S0 

t J for one made in lS-carat gold. The Bcchm 

? 1 flute is veiy often made in silver, which 

i- easily sounded and gives a fine liquid 
^ ] tone; it costs about 30 guineas. The 

p’l ( ordinary cocoa or ebonite Boehm flute 

jri J co,ts fioin IS to 30 guineas, according as 

I ,•? it is mounted in German silver or silver, 
ig Except for military flutes, which are still 
| made conical, the cylinder has almost 
J gO completely superseded the cone bore. 

The flute described above is what is 
known as the concert flute ; but flutes 
arc also made in a variety of smaller 
sizes for various purjioses in E?, F, B?, 
■jQi and C ; there are also I), E?, and F 
y*\ piccolo- or octave flutes, which aie much 
N; u-ed in modem orchestral music. In con- 
!-Q sti action, however, they are all much 
fcp alike, and need not be further described. 
Cfp A ba-s flute, too, is sometimes used, the 
Bmhm variety bein’' simplv a huge (lute, 
wr 32 inches long and 1 inch in diameter, 
z~\! and having a compass from the upper G 
w of the bass stave upwards. Also, see 

The conceit flute, from the sweetness 
of ii- tone and the comparative simplicity of 
its execution, is c.xtiemely popular as an amateur 
instrument, and a great variety of music is pub. 
lished arranged for flute anil pianoforte ; and, 
as it plays the same notes as the voice and 
piano, it can be made u-eful in all kinds of 
music. The flute is made great use of in clas-ical 
music; Bach, Hayiln, Handel, Mozart, Beethoven, 
Mendels-ohn, and all the later writers giving it a 
leading part in their wmks; while Qunntz, Kulilan, 
and many others devoted themselves almost speci- 
ally to writing for it. Sec T. Bodim's EWn; on 
tin- CoH'-triwtion of riitlCA, and C. Wel-liV History 
of the IWIrn flutr ( Kudivll, Carte, A Co.). — For 
the ‘flute’ stop, see Ohgaa’. 

llufe-mouHts ( ristnUirula:), a family of 
I marine fi-he-, nearly allied to sticklebacks' re- 
tool I.aMe for the elongation of the front hones of 
tli<> head into a pipe hearing the small month at 
its apex. They live near the shoie, and arc widely 
distributed in the warm parts of the Atlantic 
and 1 ndn Pacific. There ate hut few species — o.g. 
1’y tot (,,},,t C ,-i>ri'i, mid Attlo-toow ihinnuc. 
The Snip,. |i-)i or Trutimct-fish (q.v., OiiboVny 
i bebings to an allied family (Centriscidie). 

I luting, the mouldings in the form of hollow- 
or ch tun'd- cut vertically on the -urfacc of column-. 
Inc idea i- -uppu-e.) to bate Ik-mi otiginallv *lr- 
riv.sl from the bundle- of reed- tied togcthel which 
sonm-lrb- < irly column- of tb<> Egvptian-. Flute, 
v ere reioptv! by the Gt<-.ks ornament- to tbeir 


Boric, Ionic, and Corinthian columns, and were 
retained by the Homans in their architecture. The 
Tuscan is "the only style without flutes. In Doric 
(fig. 1) there are twenty flutes on the circum- 
ference, and the curves meet with a sharp edge. 
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These curves arc supposed, in Greek Doric, to be 
elliptical, and they are earned up across the neck- 
ing to the base of the cap. In the other styles 
there are twenty-four flutes on the circumference 
(fig. 2). These are semicircular and separated.by 
a small fillet, and, befoie reaching the necking 
and the base, are terminated with semiciicular top 
and bottom. 

Flutes are said to he cabled when they are filled 
in to about one-third of their height from the base 
with a convex head. This is done to strengthen 
the column and protect the flutes. In countries 
where Koman remains are abundant, as in the 
south of Fiance, fluting xvas sometimes adopted 
by the early medieval architects, ns at Arles and 
Antun. In Italy also traces of this decoration 
are visible during the middle ages ; hut the flutes 
arc not limited to the vertical form— in Komnncsque 
Architecture (q.v.) they assumed many varieties 
of forms, such as curves, zigzags, Ac.*, twisting 
lound the shafts. 

Flux (Lat . Jl tutus, fiom Jluo, ‘I flow’), a dis- 
cliaigc generally fiom a mucous membrane. The 
term is applied more or less ficqnenllv to all pre- 
ternatural fluid evacuations from the body, but 
especially to those from the bowels and from the 
uterine organs. Dysenteiy (q.v.) was long termed 
the Moody flux to distinguish it from simple diar- 
rhoea. Sec also Cataiush, Disuasi:, Mr.DiCiXlf. 

Flux i« the term given to the substance- 
employed in the arts to assist the icduction of 
a metallic ore and the fusion of the mefnl. 
While Jinx is an intimate liiixtnie of ten parts 
of dry carbonate of soda and thirteen parts of 
dry carbonate of potash, and is mainly instru- 
mental in removing siliceous impurities by com- 
bining with the silica to form a fusible glass ; black 
Jinx is prcpaied by heating in close vessels onliimry 
victim of tartar (bitartrate of potash ), when ah 
intimate mixture of finely -divided charcoal and 
eaibonale of potash is obtained. The latter flux, 
when mixed. with finely-divided metallic ores, and 
the whole rai-ed to a high temperature in a furnace, 
not only is u-eful in removing the silica by the 
action of the carbonate of potash as ahov e described, 
but the charcoal withdraws the oxxgen from flic 
metallic oxide and causes the senaiation of the 
pine metal. Limestone is employed as the flux in 
the smelting of iton ores. Its action is similar to 
that of soda and potash, and it is ti-ed because it i- 
so much cheaper. Fluor spat, borax, pioloxide of 
lead, and other basic -uh-tntice- are also teed for 
fluxing. See Ino.x, Corn:!;, Ac. 

Fluxions. The umthod of fluxion- and llttent- 
was the name given after New ton to that branch 
of mathematic- xvhich with a dilb-ient notation i- 
ktiow n after Leibnitz a- the different mi and integral 
calculus Newton, rejue-ciiting quantities in the 
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manner 'of Euclid and others by lines, looked upon 
them not with Leibnitz as made up of very small 
parts, hut as described by a continuous motion. 
‘ From considering,’ says Newton in the introduc- 
tion to his Tractatus de Quadratum Ourvarum 
( 1704 — the first formal exposition of fluxions pub- 
lished), ‘ that quantities increasing in equal times 
and generated by this increasing become greater 
or less according as the velocity with which they 
increase and are generated is greater or less, I was 
in quest of a method of determining quantities 
from the velocities of the motions or increments 
with which they are generated ; and naming the 
velocities of the motions or increments fluxions , and 
the quantities generated fluents, I came little by 
little in the years 1665 and 1666 upon the method of 
fluxions.’ Instead of referring the rate of change 
of a dependent variable y directly to the independ- 
ent variable x, as in the differential calculus, the 
method of fluxions refers each to time (f) con- 
sidered as a uniformly flowing quantity. Thus, the 
fluxions of y and x, denoted by y and x, correspond to 

and ^ respectively. The- fluent of any quan- 
tity, say y, was denoted sometimes by [ y.k |, some- 
times by y'. The notation adopted by Newton was 
on the whole clumsy, and has been abandoned for 
that of the differential calculus. In the method of 
fluxions the notions of prime and ultimate ratios 
take the place that limits hold in the differential 
calculus. The most' logical and complete, as well 
as the most bulky, treatise that has ever appeared 
on fluxions, is that by Colin Maclaurin (Edin. 
2 vols. 4to, 1742; 2d ed. 2 vols. 8vo, 1801). For 
other information, see the article Calculus. 

Fly, a popular name best restricted in its sim- 
plicity to the insects forming the order Diptera, but 
often so widely used with a prefix — e.g. butterfly, 
dragon-fly, may -fly — as to be virtually equivalent 
to insect. The flies properly so called have two 
delicate, unfolded wings with predominant longi- 
tudinal veins, hind wings modified into balancers 
(haltcrcs) or rarely absent, and mouth parts in 
general adapted for sucking. The larva is 
usually a legless maggot, or has secondary ‘ false ’ 
legs. . Gnats, mosquitoes, midges, crane-flies, gall- 
midges, breeze-flies, blow-flies, bot-flies, forest-flies, 
and house-flies are common Diptera noticed separ- 
ately. 

Fly, a river of New Guinea, rising in the north- 
west corner of the British portion of the island; 
after making a curve westwards into Dutch New 
Guinea it flows south-east, and pours its waters 
into the west side of the Gulf of Papua, forming 
at its mouth a wide delta. First ascended by 
MacFarlane and D’Albertis in 1875 to a distance 
of about 90 miles, it was explored in 1885 by 
Captain Everill for 200 miles, to a point at which 
it is joined by a large tributary coming from the 
north-east, more than 300 miles long. The banks 
of the Fly are densely wooded. 

Fly-catclier, a name applicable to any of the 
numerous birds which make up the Passerine family 
Muscicapidaj. The family includes a large number 
(over 40 genera and 2S0 species) of usually small- 
sized and often brightly coloured forms, very 
abundant in the warmer' parts of the Old World 
and Australia, scarcer in temperate and colder 
regions, and wholly absent from North and South 
America, where they are represented by the Tyrant- 
shrikes or Tyrannkke. The nature of the bill is a 
distinctive feature ; it is strong, short, and some- 
what. swallow-like, laterally compressed towards 
the slightly hooked point, and with bristles on 
the broad and flat basal portion. The common 
British Fly-catclier ( Muscicapa grisola) is a tiny 


brownish-gray bird, which reaches our shores from 
Africa in early spring', and leaves again with its 
brood in autumn. The upper surface is mouse- 
coloured, the under side is whitish, with brownish- 
gray longitudinal spots. Its cry is a monotonous 
chirp ; its habit, like that of its neighbours, is 
jerkily active. It remains quietly seated till an 
insect is observed, makes a successful dart, and 



Spotted and Pied Fly-catcliers ( Muscicapa grisola and 
71/. atricapilla). 

returns to its perch. In nesting it is nowise sliy ; 
a beam in an outhouse, the side of a timber-stack, 
the branch- of a tree trained on a building, and even 
a lamp-post are among the sites recorded. The 
parents have been seen to visit their nest with food 
for the young not less than 537 times in a single 
day, which indicates a marvellous quickness of 
movement and adroitness in food catching. The 
Pied Fly-catcher (71/. atricapilla or Ivctuosa), with 
different colour, is common in south Europe, and 
has been recorded in Britain. There are ten other 
species in Europe and Africa. Among the other 
fly-catchers outside the genus Muscicapa are the 
Fantails (Rhipidura), with spreading tails, in 
oriental, and Australian regions ; the beautiful 
long-tailed Paradise Fly-catclier — e.g. Tcrpsiphone 
paradisi of the East Indies ; the important genus 
Myiagra of Australia and the Moluccas ; the 
interesting Australian ‘Grinder’ ( Seisura inqm'cta), 
which ‘ hovers ’ like a kestrel, descends rapidly to 
the ground upon insect prey, and emits a curious 
noise (comparable to that made by a grinder at 
work) just before alighting, or when poising a few 
feet from the earth. 

Flying, or Flight, is the locomotion of an 
animal in the air by means of icings, organs 
specially adapted to that purpose. By means of 
these organs the animal raises itself from the ground 
and sustains itself in the air, as well as moves 
forward in any direction it desires. Birds and hats 
are the only existing vertebrate animals possessing 
the power of true flight ; the lateral membranes of 
flying squirrels, flying lemurs, flying phalangers, 
&c. sustaining those animals in the air after the 
manner of the paper dart familiar to schoolboys. 
This toy is a folded, pointed arrangement, having 
this section ~V — , which, when projected from 
the hand with some force, will travel through the 
air for several yards. Flying-fishes, which possess 
enormous pectoral fins, are also sustained in the 
air for short flights on the same principle — rising 
and falling over the waves by means of the upward 
air-currents induced by the curved surfaces 
presented by the waters below. Examination of a 
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bird's wing— so different from that of an insect— will 
at once show that the mechanism of its flight is 
also different. The wing exhibits various curves, 
from its inner part where it inclines downwards to 
its tip, which is horizontal and sometimes turned 
upwards. T)r Pettigrew has endeavoured, to show 
that all natural wings are screws, and that when 
vibrating they twist in opposite directions during 
the tii) and down strokes. Professor Marey points 
out tfie fallacy of this theory, and urges that the 
alternating movement of the wing cannot fairly he 
compared to the action of a screw. For, although 
we may admit that the wing revolves on an axis, 
its rotation is only a fraction of a turn, and is 
followed bv the reverse action. This reversal in a 
screw would destroy the effect of the previous move- 
ment, just as the reversal of the movement of a 
ship’s propeller will cause it to go backward instead 
of forward. A bird’s flight is de- 
pendent upon mechanical laws ; 
but. there has alwavs been a di (li- 


mit there has always been a diffi- 
culty found in explaining it by 
those laws on account of the great 
rapidity of movement exhibited by 
birds when Hying. AA~e are, also, 
in ignorance of the exact amount 
of supporting power offered by the 
air to swiftly moving bodies of par- 
ticular form. But form, we know, 
must play an important part in 
this aspect of the matter, as we 
find in the extreme cases of the 
fall of a solid round bullet and Flight of 

that of the same amount of lead 
beaten out into the form of a sheet. Hence many 
theories have been put forward to explain the (light 
of a bird, including the absurd notion that the bones 
and quills are charged with a light gas, such as 
hydrogen. It is obvious that there are marked 
differences in the mode of flight of different birds ; 
some, like the humming-hiids, progressing through 
the air by short and rapid strokes of the wings; 
whilst others — including the larger birds— combine 
such movements alternately with a period of 
apparent rest, when, with outstretched wings, they 
seem to sail along without any movement of the 
pinions whatever. This question of the ‘.sailing’ 
of birds lias given rise to much discussion, some 
averring that they have seen birds rising and 
remaining in the air for long periods without any 
movement of the wings. It is certain, however, 
that such periods of rest cannot he possible without 
an initial impulse by means of wing action, or l>y 
means of tbe impetus which would result from an 
oblique downward movement. AA’e must also 
remember that the alleged stillness of the bird mav 
he only apparent, and that the wings may he 
subject to slight variations of position which will 
enable them to take advantage of helpful currents 
in the atmosphere, AYe mav take it for granted 
that a lard cannot ‘sail’ in ‘perfectly still air for 
any long period, for such a power would he 
contrary to the natural laws with redirect to falling 
Imdies. 

. If may be assumed tlmt in all creatures po—ess. 
tng the power «f true (light the same principles 
ap - involved, although the movements vary with 
differences of form and structure. These move- 
ments have b-en subjected to careful analysis ; but 
it iim-t l>e admitted that the earlier investigators 
formed their conclusions more upon conjecture 
than upon direct exjierimont. l‘iofe‘-or Marev, 
the eminent French physiologist, seems to have 
been the firs’ to cau-e these movement 1 * to make 
their own records, which he ilid bv carefully eoit- 
-tnie'.'d nppnintus the principle employed' Icing 
tis *- pa ih:\t n*|oj>ti4 in the f]>liv*'tfio"rnph and 
otter modern instruments, in which a ‘point in 


direct connection with the moving part is made 
to trace a line on a blackened (smoked) surface. 
The same investigator was also the first to apply 


(in 1SS‘2) the photographic method to tin's field of 
inquiry. By means of a camera of special con- 
struction, which he called a photographic gun — for 
it was aimed at a flying bird like a fowling-pieee — 
lie was able to secure twelve different images of the 
bird on one plate in a single second of time ; whilst 
by means of a clironograpliic attachment the 
duration of each movement was ascertained. He 
noticed in this way in the case of a flying gull 
four typical movements of the wings, which were 
repeated three times in one second. By placing 
the photographs thus obtained in a phonnkisti- 
scope attached to an optical lantern he was able to 
combine the successive images upon a screen and 
reproduce the movements of flight. These pictures 



Flight of Crested Heron, 10 images per second (after Marey). 


were little more than outlines or silhouettes ; but 
under the microscone suflicient details of the 
feathers could he detected to enable Professor 
Marey to draw from their appearance certain con- 
clnsio'ns. He states that each feather 1ms a proper 
and independent motion, and that whilst they 
are brought closely together during the downward 
motion of the wing, they are somewhat separated 
and placed on edge during the return movement, so 
as to oiler to the air as little resistance as possible. 
But lie was forced to admit that sncli experimental 
photographs must he greatly multiplied, and taken 
with biros of various kinds in different positions 
with regard to the camera, before the study of flight 
could oe made thoroughly complete. In 1SS4 
further advances in photographic methods, and 
more especially the perfection to which the manu- 
facture of rapid ory plates attained, enabled 
Anschutz in Germany to obtain photographs of 
birds in flight of a far more perfect character. 
These were so complete from an artistic ns well n« 
a scientific standpoint that they exhibited plainly 
tins details of every feather oh the flying hint. 
This inquirer had "a concealed camera above a 
pigeon-house, and later on had the opportunity of 
making constant photographs of a stork’s nest 
from a similar point of vantage. The photographs 
taken showed the parent .birds (1) in flight, 
(2) hovering above the nest, (ff ) departing from if, 
and (4) nrriving at their home. They fully 
corroborated the observations previously made by 
Marey. 

The common argument, that because man 1ms 
obtninod such complete maslerv of the ocean b<* 
should also lie able to navigate the air, is fallacious, 
and can only be advanced by those who fail to 
comprehend the vast difference which exist* 
between the two media. Air is compressible to 
an extraordinary degree — is elastic, and will offer 
little resistance or recoil if struck. AA'nter, oil the 
other hand, is almost ineompir-xiblc— is inelastic, 
and offers such recoil if struck that a swimmer in 
fitting from a height will suffer serious injury from 
| contact with its surface, miles* he take proper 
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precautions. We must remember, moreover, that 
a ship on the water is supported thereon without 
any need of energy, except to provide means for 
its propulsion. A flying creature, on the other 
hand, must be endowed with power to counteract 
the effects of gravitation, as well as to propel it 
through the air. It has been well shown by 
Dr Pettigrew how nature varies the travelling 
apparatus of different animals according to the 
medium in which the creature is destined to move. 
And he gives as illustrative examples the bull 
with comparatively small feet adapted for land ; 
the turtle, with far larger travelling extremities 
adapted for water; and the bat, with immense 
wings in proportion to its size, for flight in air. 

It is natural that man should from the very 
earliest times have endeavoured to fly, and the his- 
tory of many countries records the various attempts 
that have been made in this direction, which 
attempts have always ended in ignominious failure. 
The balloon is but a thing of yesterday compared 
with the numberless devices which have been 
suggested and contrived to enable men to imitate 
birds in their passage through the air; for the 
balloon can boast of little more than a hundred 
years of existence, while these attempts at flight 
have been going on for thousands of years. It 
must be admitted, however, that the problem is no 
nearer solution to-day than it was at its first 
inception. It is true that we understand the prin- 
ciples of flight better than our forefathers did, and 
that we have at command new materials and 
methods of construction which they knew not of. 
Yet with all these advantages we cannot master 
the art of flying, and the reason of our failure is 
not far to seek. If we were able to construct a 
perfect pair of wings, endowed with every property 
pertaining to the natural mechanism of flight, we 
should be no nearer our goal, for the simple reason 
that we should lack muscular power to move them. 
Birds are not only light in proportion to their size — 
the largest weighing little more than 2S lb. — but 
they possess enormous strength. The pectoral 
muscles of a swallow are said to exceed in weight 
all its other muscles combined ; and it may be said 
generally that those muscles in a bird upon which 
the wing action depends are hundreds of times 
proportionately more powerful than the muscles 
which actuate the movements of a man’s arm. We 
must observe, too, that most of the swiftly-flying 
birds are carnivorous, are able to assimilate their 
food in a concentrated state, and that the tempera- 
ture of their bodies is higher than in the mammalia. 
In this respect they may be compared to a small 
engine working at high pressure, and developing an 
enormous amount of energy. We must come, there- 
fore, to the inevitable conclusion that, although it 
may be possible for man to make an experimental 
flight from a height with artificial wings, as has 
been done in the past, he will never be capable of 
sustained action in the air by the same means. 
Whilst we cannot concede the possibility of a man 
flying by his own muscular exertions, we must' 
admit that a flying-machine is theoretically possible, 
and we may now point out the many practical 
difficulties which stand in the way of its achieve- 
ment, and which hitherto have baffled the labours 
of the enthusiasts who have devoted much time 
to the matter. It may at once be remarked 
that the balloon has in no way helped in the 
solution of the problem. It is a mere lifting- 
machine, which, like a cork in the water, has no 
movement of its own, but is the sport of every 
current in the medium by which it is supported. 
A true flying-machine is one which will nse from 
the ground by self-contained energy — such energy 
being applied to ( 1 ) screw-propellers or (2) wings. 
So long ago as 1796 Sir Geoige Cayley designed a 


toy on the propeller principle, which was actuated 
by means of the energy stored in a bent bow. Of 
more recent years flying toys have been made, 
working propellers or wings by means of twisted 
strands of india-rubber. We may also mention 
that flying toys on the kite principle have been 
constructed with some success. But when we 
come to consider the construction of a machine on 
a large scale, we find that we are beset with many 
difficulties. The most serious of these is the want 
of a motor powerful enough for the purpose which 
shall not be held to earth by’ its own weight. After 
reviewing all those which are at present known — 
including those actuated by compressed air, gas, 
and electricity — we must award the palm to the 
steam-engine, as being by far the most convenient 
means which we have for affording a continuous 
supply of energy of definite amount in proportion 
to its weight. But this energy falls far short pro- 
portionablv of the amount expended by a bird in 
flight ; and we must conclude that, until a motor be 
found that will in this respect approximate to the 
living bird, a flying-machine will be an impossi- 
bility. But supposing that such a motor be dis- 
covered, there will still remain the difficulty of the 
perfect balancing of the machine. A child learning 
to walk will be safe enough on a flat floor, but will 
soon fall down if its first steps are taken over 
unequal ground. The air may be compared to a 
surface having such inequalities, for it is not 
homogeneous, but is subject to eddies and currents 
in both upward and downward directions. A bird 
soaring in the air will instinctively meet an un- 
expected eddy affecting one wing by an immediate 
compensating movement; but a mere machine 
made by the hands of man would not possess this 
instinct ; and it is difficult to believe that any 
mechanism, however beautiful in design, can effect- 
ually take the place of that which is associated 
alone with the breath of life. 

See Pettigrew’s Animal Locomotion (1873; new ed. 
1882); 51. 5Iarey’s Animal Mechanism (International 
Science Series, 1874); Keports of the Aeronautical 
Society of Great Britain ; also correspondence in Know- 
ledge, Nature, English Mechanic, and other scientific 
periodicals. 

Flying Animals, in the strict sense, include 
most insects, birds, and bats, and these only. In 
past times there were ‘flying reptiles’ (Pterodac- 
, tylus, Bhamphorhynchus), in which the outer finger 
was enormously elongated, and supported a wing- 
like expansion of the skin. In several ways these 
extinct forms were prophetic of birds, and certainly' 
must be said to have had wings; but to what 
degree they were able to progress like birds in the 
air we do not know. For the true fliers, and for 
their interesting contrasts — e.g. between the wing 
of an insect and that of higher forms, or between 
the ‘ arms ’ of bat and bird — the relevant articles 
must be consulted ; the present is devoted to a quite 
different set of animals, which are popularly called 
‘flying animals,’ though they do not beat the air 
with wings. 

( 1 ) Among fishes, two very distinct genera 
(Exoccetus and Dactylopterus) liave the power of 
skimming for considerable distances above the 
surface of the water, their expanded pectoral fins 
forming a parachute (see FLYING-FISH). (2) 
Some species of lizards in the genus Draco — e.g. 
I), volans — take short swoops through the air, the 
skin being stretched on several much elongated 
ribs, so as to form a sort of half kite on either side 
(see Dkagon). In some Geckos (q.v.) — e.g. the 
Californian Phyllodaclylus tubcrculatus — there is 
not a little membranous fringing of body, tail, 
and limbs. The flying powers of Wallace’s ‘ flying 
frog’ ( Bhacophorus ) have not been certainly’ estab- 
lished. (3) It is, however, among mammals that 
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attempts at paraelmte flight are most frequent, and 
that not in one order but in three : Marsupials 
(Petaurus), Rodent* (Ptciomys and Sciuropterus), 
and Insectivores (Galeopithccus). 

Fl\ ixg Phalaxger, or Flying Opossum 
( Petaurus ), a genus of marsupials, natives of New 
Guinea and Australia, -where they are called 
Fhing Squirrels, Sugar-squirrels, &c. Nearly 
allied to the Phalangers, they are distinguished 
bv a hairy membrane or fold of the skin extending 
along the' flanks, and u*ed as a parachute to enable 
them to leap to great distances. This membrane 
extends along both fore and hind legs almost to the 
toe*, but does not appear behind the hind-legs, 1101 
include the tail. They are capable of modifying 
their cour-e in the air, although not of tine flight ; 
and their aciial evolutions aie very giaceful. They 
repose during the day, and become active in the 
evening, feeding on fiuits, flowers, leaves, insects, 
&c. A New Guinea species is as large as a cat ; 


and feed not only on nuts and young shoots of trees, 
but also on small birds. Some forms aie readily 
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1, Pljing rinl.mgcr ( Petaurus taiuanoidis ) ; 
rijmg Moiue (J’ctaurus juymicus ). 

one of the Australian species is scarcely larger than 
a mouse, and is called Plying Mouse. The genera 
IMidcus and Acroliata hav c also parachutes. See 
PllAt.VXGl.lt. 

1'lying Squirrel (Ptcromi/s and Sciuropterus ), 
two genera of Miuirrels (Seiuridn*), the memhers of 
which have a fold of skin extended fiom the flanks 
between the fore and hind legs, bv means of which 
thev are enabled to take extraordinary leans, glid- 
ing fora great distance through the air. The tail 
inav also mil to support them in the nir, as well as 
to direct their motion, its hairs being often extended 
laU rally ip a sort of fcatherv expansion, as in some 
of the living phalangers. The genus Pteromvs is 
o-]K.chlly well represented m the Indian region; 
Srmroptonis predominates in the north. The com- 
monest Old-World species, the Polatoucho (,V. 
rt>l‘in<), from north eastern Emope and Silieua, 
is alxmt the -dre of a rat, grayish-ash colour above, 
white l«dow, the tail only half the length of the 
ltodv. ft lives, solitanly in the forests where 
birches alsuind, is noctunial in habit, vegetarian in 
diet. The mo-t common North American species, 
the As- ip ut {.s', toUtcrlla), abundant from the Gulf 
of Mexico to Upper Oannd.i. is fully ft inches long, 
v t* li a tail of A inches additional, fur included. 
1 he general colour i* brownish grav, lighter lx-neath. 
In gliding from tree to tree it d’c-scrmis obliqm ly 
f.nd with vrry rapid motion, perbapi for a distant e 
of 'mds, and alv.ays lands of (onr*e at a eon- 
Mdcraffly low t r lev.*! than that at which it started. 
I he living* juinxfls are nil arinm'.ol mid nocturnal. 
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l'lymg Squnrel ( Seim opto us lohtcilUi ). 

domesticated ; the fur is sometimes substituted for 
that of otliei squinels. See SQUIRREL. 

Flying Lemur, or Colugo (Galeopithccus), an 
aberrant Insectivoie, with a parachute pi ov ideal 
with special muscles, ami even mom cflicient than 
in the preceding mammals. The lrniiy fold of skin 
begins behind the tlnoat, includes fore and hind 
limbs as far as the claws, and extends along the 
tail to the tip. The animal lms been observed to 
swoop over a distance of 70 j aids. The claws aie 
used m climbing; the low crfiont teeth aie lenmik- 
ahly comb-like; the gcheral colom is said to 
leseruble mottled baik; the brain is very small. 
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riving Lemur ( Galeopithccus i clans). 

The flying lemurs are about 20 inches in length, 
are natives of the Indian Archipelago, inhabit 
lofty trees in dense foiests, and feed chiefly on 
leaves and fiuits, though said at times to (at 
insects, eggs, and even small birds. They me 
noctunial in then habits, and vet.v inoffensive, 
scarcely attempting to bite even when seired. 
Their voire resembles the low cackling of a gqo-e. 
The female ls-at-s a single young one at a birth, 
and has a pair of teats on each side near the arm- 
pits. The Pelew Wanders greatly esteem them 
as food, hut they have a rank, unpleasant smell. 
The roologieal po-ition of Gab opitln eus is difliuilt 
to determine ; it Jut* been referred to the lemurs, 
to the bat*, and with most justice to the Insert i- 
von 1 *, while Wallace reg ml* it ns ‘ n lateral oil- 
i shoot of some low form, which has *nn ived dining 
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FLYING BRIDGE 


the process of development of the Insectivora, the 
Lemuroidea, and the Marsupials, from an ancestral 
type.’ Two species (<?. volcins and G. philip- 
pinensis) are usually distinguished. The flying 
foxes (Pteropidoe) are true bats and true fliers. 
See Bat, Bird, Dragon, Flying, Fly-ing-fish, 
Insect, Phalanger, Pterodactyl, Squirrel, 
Wing. 

Flying Bridge. See Ferry. 

Flying Buttress. See Buttress. 

Flying Column. See Army. 

Flying Dutchman, a Dutch captain, Van 
Straaten, who was condemned, as a penalty for his 
sins, to sweep the seas around the Cape of Storms 
(the Cape of Good Hope) unceasingly, without 
ever being able to reach a haven. Seamen who 
saw his black spectral ship on the horizon quickly 
changed their course, and hastened to flee from 
his fatal influence. The notion that gave founda- 
tion to this legend is widespread in German 
mythology. The dead crossed the water in boats, 
and northern heroes were sometimes buried on 
land within their ships, sometimes placed in a 
ship which was taken out to sea and allowed to 
drift with the waves ; while the same story is 
localised in the German Ocean; where Herr von 
Falkenberg is condemned to beat about the ocean 
until the day of judgment, on board a ship , with- 
out helm or steersman, playing at dice with the 
devil for his soul. In the form of the legend chiefly 
current in England, the impious seaman’s name is 
Vanderdecken, while his snip, which continually 
scours the seas, is, in all respects but reality, the 
image of a real ship. The legend gave V agner 
the subject for his well-known opera, Der flicgcndc 
Hollander. 

Flyiug-fish, species of Exocoetus and Dacty- 
lopterus, bony fishes which, though not indeed 
true fliers like birds or bats, are able to progress 
for some distance in the air, quite above the 
surface of the water. The genus Exocoetus is 
included in the family Scombresocidre not far from 
the Pikes ; while the genus Daetylopterus is 
referred to the Catapluacti,' nearly allied to the 
Gurnards. 

(1) Exoccctits { Flying Herrings); — There are over 
forty known species of this genus, mostly in the 
warmer seas. Two have occasionally been seen 
near British shores, one of which ( E . evolans) 
ranges from Australia through the Indian Ocean, 



while the other (E. volitans) is common in the 
Mediterranean. The long pectoral fins, which 
extend to the anals or even to the tail, form the 
most characteristic feature. The usual length of 
the body is about a foot. Their ‘ flight ’ has been 
much discussed, with the following general results. 
The fins are kept distended like a parachute, 
and are not moved like the corresponding ap- 


pendages of birds or bats ; deviation from a 
straight course, whether lateral or vertical, is due 
to air-currents, except when the animals in their 
progress dip their tail into the water and give a 
stroke ; ‘ their flight is rapid, but gradually 

decreasing in velocity, greatly exceeding that of 
a ship going 10 miles an hour, for ,a distance of 
500 feet;’ they ‘fly’ most in rough weather, and 
farthest when more or less against the wind; in 
a calm their course is parabolic like that of a pro- 
jectile, and close to the water, but they are liable 
to be lifted by the air-pressure over high waves, or 
by the wind on to the decks of ships ; they leave 
the water when frightened, but also apparently 
from the mere exuberance of their constitutional 
activity. They swim and often ‘ fly ’ in shoals, 
and are chased by coryphenes (so-called ‘dolphins’) 
and other fishes, as well as by sea-birds. They 
are good for eating, and are often netted by the 
natives of the South Sea islands and elsewhere. 

(2) Daetylopterus (Flying Gurnards). — Of this 
genus three species are known, abundant in the 



Flying Gurnard ( Daetylopterus volitans). 


Mediterranean, the tropical Atlantic, and Indo- 
Pacific. The young have comparatively short 
pectoral fins, and cannot lift themselves, but the 
adults ‘fly’ after the above-described fashion. 
They are larger and heavier than the Exocceti, 
often measuring A foot and a half in length. 

See Gunther, Introduction to the Study of Fishes (Edin. 
1SS0); K. Miibius, Die Bewegunycn der Ftieyenden 
Fischc durch die Liift (Leip. 1878). 

Flyillg Squill {Ommastrcphes’), a genus of 
decapod Cuttle-fishes (q.v. ), widely distributed, 
especially in the warmer seas. The body is long, 
cylindrical, and pointed posteriorly, with two trian- 
gular fins, by help of which the animal can jerk 
itself out of the water, sometimes so high as to fall 
as a ‘ sea arrow ’ upon a ship’s deck. Like other 
cuttle-fish, they swim rapidly by forcibly ejecting 
water from their mantle or gill cavity. They are 
included among those Cephalopods which have the 
cornea of the eye open, so that the sea- water reaches 
the lens. Their internal shell or ‘ pen ’ is furnished 
with three diverging rays, and a hollow conical 
appendage. The species vary in length from 1 to 4 
feet. Gregarious in their habits, they prey upon 
shoals of mackerel and other fishes, and are them- 
selves devoured by dolphins and other cetaceans, as 
well as by sea-birds. One species ( 0 . sagittatus) is 
used very abundantly for bait in the Newfoundland 
cod-fisheries. 

Fly Poison. This term includes the various 
preparations which are sold for the purpose, of 
killing flies. Formerly powders on papers contain- 
ing arsenic, and sweetened so as to attract the flics, 
were in general use. Since it has been found that 
paper dipped into a sweetened solution of quassia is 
equally efficacious, the poisonous article has been 
partly superseded. Under this heading may be 
included various viscid substances which, when 
smeared on threads or on boards, attract flies by 
their sweetness, and retain them by their stickiness. 
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For this purpose treacle and birdlime are fairly 
effective. 

Fly-trap. See Dionjea. 

Flv-tvliccl. a large wheel with a heavy rim 
fitted to steam-engines, or other machinery, in order 
to equalise the effect of the driving effort. Its 
action depends on the principle that matter in 
motion possesses kinetic energy— e.g. a body in 
having its velocity reduced is capable of doing work. 
The amount of work it can do depends directly on 
the mass of the body, and on the difference of the 
squares of its initial and final velocities, and is 

numerically equal to — . A heavy wheel 

thus becomes a reservoir of work when set in 
motion. 

There are two principal cases in which the fly- 
wheel is commonly applied : ( 1 ) where the driving 
effort is intermittent or irregular, while the resist- 
ance to he overcome is for the time practically con- 
stant ; and (2) where the resistance or work to 
he done is intermittent or irregular. The crank 
in a foot-lathe is a good example of the first case ; 
the driving effort of the foot is only applied to the 
treadle on the down stroke, and the crank must 
rise independently of the effort. A fly-wheel 
attached to the crank-shaft effects this, the motion 
it acquires while the foot is acting gives it energy, 
and in virtue of this it is able to bring the crank 
up again into the proper position for the foot to act 
on the treadle, Tn single-crank engines the fly- 
wheel carries the crank over the dead centres (sec 
Crank), and whenever used in engines its function 
is to keep the speed steady during each revolution 
of the crank— i.e. to prevent unsteadiness during 
each turn ; this it does by storing up energy dur- 
ing parts of the revolution when the ellort is greater 
than the mean resistance, and giving it up again 
during those parts of the revolution when the effort 
falls below the resistance. In the gas-engine, 
where the effort (explosion) is often only Applied 
during part of every second or third revolution, it 
iloes very important work. Its action must be 
clearly separated from that of the governor, whose 
function is to determine the mean speed or number 
of turns the engine shall make per minute; this the 
fly-wheel cannot in any wav do— it can only keep 
the speed steady during each turn. 

The second case is illustrated hv a ptinching- 
machine. The engine need not be of sufficient 
power to directly force the punch through the metal, 
put with the aid of a flv-whecl it easily does it. 
The machine is so arranged that the actual part of 
each revolution spent in punching is very small; all 
the rest of the revolution the flv-whecl is storing up 
energy, nearly all the effort going in this. Then at 
the proper moment the work stored up is added 
to the direct work of the engine, and the punch 
forced through, the speed of the fly-wheel being 
pro|MirtionateIy reduced. 

'1 ip' principle of the llv-whcel i- sometimes 
applied in other forms than that of a wheel — e.g. in 
lly-pre— es for stamping or coining metals, in which 
two heavy halls are fixed at the ends of n long 
lever, which is made to swing round with consider- 
able velocity. The accumulated energy i« given up 
at the moment of impact of the die upon the metal, 
and a foice of great intensity called into piny to 
compress the latter. Fly-wheels are not required 
in locomotives or marine engines (see Steam- 
I.SO INK). 

Fochabers, a village of Elginshire, on the 
Sp'-y. f miles EKE. of Elgin. Milne's Fieo School 
i lM«) j- jin. chief edifice, A mite north is Gordon 
C.vth‘, ihe old pi log of (tight,' nnd the seat, since 
f t f'. of six e.tu- and four marqui-r-- of Huntly, 
five dukes of Gordon (the fourth of whom nimn-t 


rebuilt it towards the close of tlie ISth century), 
and now of tlie Duke of Richmond and Gordon. 
Fop. 11S9. 

Focus, in Optics, is a point in which several 
ravs meet and arc collected after being reflected or 
retracted, while a virtual focus is a point from which 
rays tend after reflection or refraction. The prin- 
cipal focus is the focus of parallel rays after reflec- 
tion or refraction. See Lens, Mirror, OtTiCS, 
Photography. For the focus of geometry, see 
Ellipse, Hyferrola, Parabola. — The Focimclcr 
is an instrument for assisting in focusing an object 
in or before a photographic camera; it is usually a 
lens of small magnifying power. 

Fodder (A.S .factor, cog. with Ger .fuller), the 
food collected by man for the use of the domestic 
herbivorous quadrupeds. In English the term is 
commonly restricted to dried herbage, as hay and 
straw ; lmt in other languages it is more compre- 
hensive, and includes all the food of cattle, except 
what they gather for themselves in the field. 

Tlie principal part of the food of the domestic 
lierbivora is furnished by grasses, most of which are 
eaten by them when fresh and green. Besides the 
supplies which they receive of the surplus of corn 
cultivated for human food, they are also, to a con- 
siderable extent, dependent on the straw or dried 
herbage of the corn-plants for then-winter provender; 
and that of many other grasses, cultivated on this 
account alone, is converted into hay for their use. 
Hay, being cut and rapidly dried whilst the plant 
is still full of sap, contains more nutritious matter 
than the ripened straw of the cereals. The most 
important perennial fodder grasses of Britain are 
Timothy, Foxtail, Cocksfoot, Tall Fescue, Meadow 
Fescue, and Hard Fescue. Perennial ryegrass, 
under certain conditions, may be added to the 
number. They should be all represented in 
ordinary mixtures for seeding laud, down to per- 
manent grass. Italian ryegrass surpasses the per- 
ennial in its power of yielding a large crop under 
favourable circumstances in a rotation. In the 
United States the best grasses are Timothy, Bed 
Top or Rhode Island Bent, ’White Top, Orchard 
Grass, and June Grass or Kentucky Blue Grass. 

Next to the grasses are ranked the Leguminosa', 
affording food for cattle in their seeds— ns beans, 
peas, lentils, lupines, Ac. — and in their herbage, on i 
account of which many of them nre cultivated, ns 
clover, lucerne, vcteli, tares, sainfoin, Ac. When 
consumed green, the products of these crops is 
usually termed forage or green forage. Some of 
them cuter also largely into tlie composition of hay, 
being cut nnd dried with the grasses along with 
which they have been sown. Some of the Cnici- 
fene arc cultivated to a considerable extent ns 
forage-plants, cattle being fed on their green herb- 
age, although they arc not suitable for drying as 
fodder. Among these are kale and cabbage, rape, 
Ac. 

In some parts of flic world cattle are not 
unfrcouently fed on tlie leaves of trees, as in the 
Himalayas, where the leaves of different species of 
Alalia, Grcwia, elm, and oak are chiefly employed 
for this purpose, nnd are collected, dricu, and 
stacked for winter fodder. In seasons of thought 
in India cattle are kept alive on the green leaves 
and jHids of Acacia ami Inga ihtlcis. Kee Clover, 
Grasses, Pasture, Ac. 

Fottlis, the term applied in Medicine to the 
mammalian embryo, especially in its more 
advanced stages. In the human subject we mindly 
speak of tlie embryo at ami after tlie end of tlie 
fourth month as a iVefus. 

The Weight and length of the fu tns at full term 
— nine month- — vatic- within considerable limits. 
Ob-ervntion- on a very large numlierof can- have 



FCETUS 


shown that this variety is related to several con- 
ditions — e.g. sex, race, number of previous preg- 
nancies of the mother, &c. Male children are from 
8 to 12 oz. heavier than female ; children horn in 
Britain are heavier by 3 or 4 oz. than those 
born in France, and first-born children are 4 to 6 
oz. lighter than subsequent ones. 

On an average the foetus at birth weighs from 64 
to 9 lb. But a healthy child may weigh as little 
as 5 or 5 J lb. , and cases are on record where the 
child has weighed 174 and 18 lb. Children under 
5 lb. weight at birth rarely live, and when they 
do are puny. The length of the foetus is 17 to 21 
inches, occasionally being as much as 24 inches. 

There are certain points in which the foetus at 
the full period differs anatomically from the child 
shortly after birth. The bony skeleton is very 
incomplete, cartilage occurring in the place of many 
bones. Indeed, complete ossification (viz. of the 
vertebrae) is not finished until about the twenty- fifth 
year, and the only bones completely ossified at birth 
are the minute ossicles of the ear. The difference 
between the foetus and the child in this respect is, 
however, only one of degree. 

During pregnancy a temporary organ, termed 
the placenta (popularly known as the after-birth, 
from its being thrown off shortly after the birth of 
the child), is developed on the inner wall of the 
uterus ( see b in the figure ). This organ is mainly 
composed of vessels, and there proceeds from it the 
structure known as the umbilical cord, a, in which 
lie the umbilical vein, which conveys arterial blood 
to the foetus, and the two umbilical arteries, which 
return the blood to the placenta. This umbilical 
cord conveys these vessels to the umbilicus or 
navel. Before tracing the course of the blood 
through the foetus, we must notice the chief 
anatomical peculiarities presented by the vascular 
or circulating system before birth. 

( 1 ) In the heart we find a communication between 
the two auricles by means of an opening termed 
the foramen ovale. (2) In the arterial system we 
have to notice first the cluctus arteriosus (see r in 
the figure), which is a large communicating trunk 
between the pulmonary artery, q, and the descend- 
ing aorta, s, s; and, secondly, the branches given 
oft by the internal iliac arteries, which go under 
the name of hypogastric as long as they are within 
the body of the foetus, and of umbilical when they 
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the body of the foetus, and of umbilical when they 
enter into the structure of 
f q the cord, are continued from 

i'll 11 the ^ oe *' us to the placenta, to 

Vi| 7 || whioli they return the blood 

which has circulated in the 
(if 'fffivl foetal system. (3) In the 
III ml venous system there is a com- 

u q ~m S, VJ munication between the um- 
bilical vein, c, and the inferior 
■wt iHTb) vena cava, f called the ductus 
j P venosus, c. 
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The Festal Circulation, mixed with the impure blood 
which is returned from the 
lower extremities and abdominal viscera, and is 
carried into the right auricle, h, and from thence, 

f uided by the Eustachian valve (which is situated 
etween the anterior margin of the inferior vena 
201 


cava and the auriculo ventricular orifice, and is of 
relatively large size in the foetus), passes through 
the foramen ovale, into the left auricle, i. From 
the left auricle it passes into the left ventricle, k, 
and into the aorta, l, whence it is distributed by 
the carotid and subclavian arteries principally to 
the head and upper extremities, which thus receive 
comparatively pure blood. From the head and 
arms the impure blood is returned by the superior 
vena cava, o, to the right auricle ; from the right 
auricle it is propelled, as in the adult, into the 
right ventricle, p ; and from the right ventricle 
into the pulmonary artery. In the adult it would 
now pass through the lungs, and be oxygenised ; 
but in the foetus it passes through the ductus arte- 
riosus into the commencement of the descending 
aorta, where it mixes with that portion of the pure 
blood which is not sent through the carotid and 
subclavian arteries. Some of this mixed blood is 
distributed by the external iliac arteries, u, u, to 
the lower extremities, while the remainder (prob- 
ably the larger portion) is conveyed by the hypo- 
gastric or umbilical arteries, t, to the placenta. 

From the above description we perceive : ( 1 ) That 
a considerable quantity of the pure blood from the 
placenta is at once distributed to the liver, which 
accounts for its large size at birth as compared with 
the other viscera. (2) That a double current meets 
in the right auricle, one stream, guided by the 
Eustachian valve, passing through the foramen 
ovale into the left auricle, the other through the 
auriculo- ventricular opening into the right ventricle. 
(3) That the comparatively pure blood sent to the 
head and arms, as contrasted with the impure 
blood sent to the lower extremities, causes the 
relatively greater development of the former organs, 
and prepares them for the functions they are called 
upon to perform ; the development of the legs at 
birth being slight as compared with that of the 
head or arms. 

Almost immediately after birth the foramen 
ovale becomes closed by a membranous layer, and 
the ductus arteriosus and ductus venosus degenerate 
into impervious fibrous cords. The lungs, pre- 
viously to the act of inspiration, are dense and solid 
in structure, and of a deep-red colour, and lie far 
back in the chest. Their specific gravity is greater 
than water, in which they (or portions of them) 
consequently sink, whereas lungs (or portions of 
lungs) that have respired float in that fluid. 

Although nine months is the normal period of 
foetal development in utero, it is possible for a 
foetus to survive though bom much within this 
period. When a child is born in a state of develop- 
ment sufficient to enable it to survive, it is said to 
be viable. A foetus bom at 44 months may give 
evidence of life, such as movement of limbs, 
attempts at respiration, &c., but of course cannot 
survive, and hence is not viable. Several instances 
have been recordeol in which the foetus survived 
after birth at 64- months. At seven months I 
viability is established, and with reasonable care 
a very large proportion of children born at this time 
survive. Such children may become perfectly 
healthy and strong, both mentally and physically. 

It is said that Sir Isaac Newton was born at the 
seventh month. The French code fixes the longest 
limit of gestation at 300 days — a limit rarely 
reached, if ever. 

This article would be imperfect without a notice 
of the question — What constitutes live-birth 1 This 
is a point on which the most distinguished obstetric 
authorities have differed : some holding that where 
there is muscular movement there is life ; while 
others maintain that where respiration lias not 
been proved to have taken place the child was 
still-born. Amongst the most celebrated lawsuits 
bearing on this point we may mention that of 
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Brook v. Kellock, tried in 1861, in which it was 
decided that a child may live for some time after 
birth and not breathe, the absence of signs of 
breathing being held to be no proof of its being 
born dead. It was given in evidence that there 
was pulsation of the funis after separation of the 
cord, and the beating of the heart was regarded as 
proof of live-birth. Hence we may regard it as 
established in English law that respiration is not 
required to establish live-birth. Nor do the laws 
of France or the United States require that the 
child shall have breathed. In Scotland the law 
requires not only that the child shall have breathed, 
but that it shall have cried ; and in conformity 
with this law a child which lived, breathed, and 
died in convulsions at the end of half an hour was 
declared to have been bom dead. See Embry- 
ology, and other articles cited there ; Gestation, 
Pregnaxcy. 

Fog, or .MIST. Water vapour is always present 
in the atmosphere, and it condenses either as rain, 
mist, or fog when the state of saturation is reached. 
In some cases dust-particles condense moisture from 
non-saturated air, and this produces what is known 
as a dry fog. Condensation of moisture takes place 
on a drop more readily the larger it is (see Capil- 
larity), and experimental proof has recently been 
given by Aitken in support of the theory that no 
condensation can occur without the presence of a 
nucleus. Such a nucleus is furnished by the visible 
or invisible dust-particles in the atmosphere. The 
amount of vapour present and the number and size 
of the dust-particles in part determine whether 
fog, mist, or rain will be formed, under given con- 
dilions of temperature and pressure ; but the 
gathering of moisture into drops sufficiently large 
to fall as rain seems not to depend merely on the 
number and size of the particles on which con- 
densation occurs. When a stratum of warm, 
dusty air gets cooled, a fog may he produced. 
The great amount of smoke-particles and dust- 
particles present in the air of large towns furnishes 
the conditions, in certain states of weather, that 
give rise to the intense fogs often prevalent in 
large cities. A morning fog disappears ns the tem- 
perature rises, because of evaporation of the mois- 
ture froin the nuclei. A fog is often produced in 
the evening over the surface of water or moist 
ground, because the air is sufficiently cold for con- 
densation of vapour to occur. The fogs on the 
coasts of Nova Scotia and other places are caused 
by currents of warm air moving over cold water ; 
so also the fogs caused on the coasts of Oregon and 
California by west and north-west winds. On the 
outskirts of an anti-cyclone fogs of immense breadth 
sometimes stretch for hundreds of miles lengthwise. 
Aitken lias pointed out that dust-particles are 
probably efficient in the production of fog or min 
m another way besides acting as nuclei. He 
believes that dust is a good absorber, and therefore 
a good radiator, of heat ; for lie has shown that, on 
equally clear days, the sun’s heat is strong if the 
number of particles. per unit volume of the atmo- 
sphere is small, hut is weak if the number is large. 
Hence, when the sun’s rays are withdrawn, the air 
surrounding the panicles is rapidly cooled, and its 
moisture comlcrt-es. 

Clouds, whether of fog, mist, or rain, though 
apparently suspended in the air, are in reality fail- 
ing w ith t- vi reme slowness. The force which causes 
drops to fall i» their own weight, which is propor- 
tional to the cube of their diameter. The force 
acting upward* is th« resistance of the air, which is 
probations.! to the diameter. Hence, if the dia- 
meter of a drop ln-cnnies of its origins! value, the 
r- -i-tanre is c-lum! to only of its value, while 
tU-- weight Is'cmin-s r -V ; of what it was Isidore, and 
so the drop fall- far more slowly. 


One of the worst fogs on record, alike for its 
density and protractedness, occurred in London from 
the beginning of November 1S79 to the following 
February. The deaths for the six weeks ending 
February 21st were 1730, 1900, 2200, 3376, 2193, 
and 2016, the deaths in the fourth week being thus 
nearly double those of the first. Of all diseases 
the deaths from asthma were most directly infitt-. 
enced in fatality by the fog In the first three 
weeks of 18S0, when London was largely cleared of 
fog, the deaths fell SOper cent, below the average ; 
but in the end of January, when the fog again 
became severe, the deaths rose to 43 per cent, 
above the average. Bronchitis, pneumonia, pleurisy, 
other lung diseases, and whooping-cough, though 
not showing so strict an obedience to the varying 
density and persistence of the fog, rose to a much 
greater fatality, the death-rate from bronchitis 
rising to 331 per cent, and whooping-cough to 
231 per cent, respectively above the averages of 
these diseases. Fogs are worst in the low-lying 
districts which are on the lec-side of the city, with 
respect to the direction of the light drift of the 
wind at the time, and least felt in the higher dis- 
tricts on the windward-side, the amount of suffering 
and number of deaths being proportioned to the 
density and persistence of the fog. 

Foggia, capital of the Italian province so named 
(formerly Capitanata), is situated in a district 
abounding in olives, vines, and other fruit-trees, 76 
miles N\Y. of Bari by rail. It is a handsome, well- 
built town, with a cathedral, commenced in the 
Norman stylo in 1172, but partially destroyed by 
an earthquake in 1731, and afterwards rebuilt in a 
different style. It is the most important mart in 
Apulia, and a celebrated fair is held hero annually 


was a favourite residence of tlio Emperor Frederick 
II., and here died his wife, Isabella, daughter of 
the English king, John. 

Fog-signals, audible warnings used on board 
ships, on the sea-coast, or on railways, during fogs 
and mists, or at any other time when lights or 
ordinary daylight-signals are not available. 

The commonest fog-signal on shipboard is the 
ringing of the ordinary time-hell at frequent inter- 
vals, or striking the anchor with a hammer, together 
with the occasional discharge of musketry and 
heavy guns. These nrc adopted, to prevent col- 
lisions, when ships are overtaken by n fog in the 
British Channel, or other places where shipping is 
abundant. The blowing of a horn, the heating of 
a drum, an empty cask, ora gong, and various other 
uiiusunl sounds* are also adopted. Steamers nml 
sailing-vessels at anchor sound bells at intervals 
not exceeding two minutes; sailing-vessels under 
weigh sound a fog-horn, and steamers sailing their 
whistle. These sounds, however, only indicate 
rudely the position of the ship, and not the direc- 
tion In which she is sailing. Many plans have 
been devised for a code of signals, i> ( v which the 
directions north, south, Ac. might be indicated bv 
the varying length of each sound, or the intervals 
between the sounds of a fog-horn or whistle. 

British ships of war, when under steam, sound a 
prolonged whistle, at intervals of not less than two 
minutes. When under sail, one blast with the fog- 
horn indicates that the vcs-el is on starltoard tack ; 
two blasts in Micce—ion, that she is on the port 
tack; these arc to he repeated at internals of not 
less than two minutes. When at anchor the bell 
is sounded instead of horn or v liHtle. It is 
very desirable that some general code of signals 
of this kind should bo adopted for the merchant 
service as well as the n«vv, and that it* recog- 
nition bv the marine of all other nations should 



FOHJR, 


FOLEY 


707 


l)e procured. The admiralty have such a code for 
the direction of a fleet of ships of war in thick 
weather, hut its application is limited to the 
navy. See Signals. 

Fog-signals from the shore are very desirable, 
especially on a dangerous coast. Bells and guns 
have both been used for the purpose, but when a 
strong wind is blowing in towards the shore their 
sound is heard only at a veiy short distance out to 
sea. Consequently steam-whistles, and fog-horns 
sounded by compressed air, are being employed in 
their, stead. Fog-sirens, producing a sound after 
the manner described in the article Sirene, are 
now largely in use, and are audible at a distance 
of from two to ten miles. 

The fog-signals used on railways are small'cases 
charged with detonating powder, and laid upon the 
rails. They explode loudly when the wheel of an 
advancing train comes upon them. They are used 
not merely in fogs, but in all cases of danger from 
obstruction of the iine, or in other cases of urgency 
when a train has to be stopped without delay. 
Station-masters and railway police are furnished 
with them. 

Fohr, a fertile island in the North Sea, off the 
west coast of Sleswick, to which it belongs. Area, 
28 sq. m. ; pop. 4150, Frisians by race, and princi- 
pally engaged in fishing and fowling. The chief 
town is Wyk (pop. 1063). 

Foil (Lat. folium, ‘a leaf’) consists of metal 
reduced to veiy thin sheets, intermediate between 
the extremely thin leaf metal, such as gold and 
silver leaf, and sheet metal. There are two dis- 
tinct classes of foil in common use — the foil which 
in tenuity approaches leaf metal, and the much 
stouter tinsel foil used by jewellers, and for theat- 
rical ornaments, &c. 

Tinfoil is made by rolling bars of tin down to fine 
sheets, which are further attenuated by being laid 
in piles and beaten with a wooden mallet. For- 
merly tinfoil was very largely used for the ‘ silver- 
ing’ of mirrors, by amalgamation with mercury; but 
that process is now little employed (see Mirror). 
The chief consumption of tinfoil is now in connec- 
tion with the wrapping up of chocolate and other 
confectionery, ana of tobacco and other products 
which must be kept from drying in the air. It 
is also largely used for lining small boxes and 
cases, and in the preparation of Leyden jars and 
other electrical apparatus. 

The bright foil used by jewellers and for theat- 
rical and other ornaments, under the name of 
‘tinsel,’ is made of copper, tin, tinned copper, or 
silvered copper. The last is now chiefly used by 
jewellers. The metal is rolled in a flatting mill, 
and the requisite brilliancy of surface is produced 
by finishing between burnished rollers and polish- 
ing. The various colours are produced by coating 
the white metal with transparent colours mixed 
in isinglass size. A similar varnish without 
colour is laid over the white foil, to prevent tar- 
nishing. The socket or setting in which a stone 
or paste is mounted is lined with the foil, which, 
by reflecting from the internal facets the light that 

asses through the stone, adds considerably to its 

rilliancy. The natural colours of real stones are 
sometimes heightened or modified by coloured foil, 
and factitious colours are thus given to the glass or 
‘ paste,’ as it is called, of which spurious precious 
stones are made. 

Foil. See Fencing. 

Foix, capital of the French department of 
Ariege, lies in a Pyrenean valley, 44 miles S. of 
Toulouse by rail. Of the ancient castle of the 
counts of Foix (1362) there remain only three 
towere, all dating anterior to the 15tli century. 
The town has non and steel works. Pop. 5S60. 


Foix, an old French family, which took the title 
of count from the district of Foix (now the depart- 
ment of Arifege), in the south of France. The first 
who bore the title was Roger, who died in 1064. 
Roger Raymond accompanied King Philip Augustus 
to Palestine and distinguished himself at the taking 
of Acre. Afterwards, on his becoming an adherent 
of the Albigenses, his estates were confiscated by 
Simon de Montfort. He was a patron of the 
Provencal poets, and died in 1223. The next suc- 
ceeding counts held their lands of the king of 
France ; they were principally engaged in waging 
a feud against the House of Armagnac, and in 
fighting for the French king in the English wars. 
Gaston III. (1331-91), called, on account of the 
beauty of his person, Phcebus, was noted for his 
knightly love of splendour and military prowess. 
For his assistance to the king against the English 
in 1345, he was made governor of Languedoc and 
Gascony. In 1356 he took part in a crusade against 
the heathen Letts of Prussia, and in 1358 rescued 
certain members of the royal family out of the 
hands of the Jacquerie insurgents. On being sup- 
planted in the governorship of Languedoc by the 
Due de Berri, Gaston maintained his position by 
force of arms, and defeated the duke at Revel. He 
left a work on hunting, Miroir de Phibus, whose 
bombastic style became a byword ( fairs du Phebus). 
After his death without children, in 1391, the 
estates and title went to a collateral branch of the 
family. Gaston IV. rendered good service to Charles 
VII. in his wars against England. In 1455 his 
father-in-law, John II., king of Navarre, named 
him his successor, and the French king invested 
him with the seignioiy of Carcassonne and the 
countsliips of Roussillon and Cerdagne. He died 
in 1472, when the family possessions were again 
divided. His grandson, Gaston (14S9-1512), whose 
mother was Marie d’Orleans, sister of Louis XII. of 
France, received from his uncle the title of Due de 
Nemours in 1505. In the Italian ware Gaston dis- 
played such brilliant genius and bravery as to earn 
the title of ‘ Thunderbolt of Italy.’ He twice over- 
threw the Swiss, at Como and Milan (1511); chased 
the papal troops from Bologna ; seized Brescia from 
the Venetians; and won the battle of Ravenna over 
the Spaniards, lltli April 1512, in which, however, 
he fell, at the early age of twenty-three. On his 
death the estates and title went to the king of 
Navarre. Finally Heniy IV. of Navarre attached 
the county of Foix to the French crown. 

Fokshani, a town of Roumania, near the 
border-line between Moldavia and Wallachia, is 
situated in the former province, on the Milkoff, a 
tributary of the Seretli, 123 miles by rail NE. of 
Bucharest. There is a considerable river trade with 
Galatz, especially in grain. Near Fokshani the 
Turks were defeated by the allied Austrians and 
Russians on 1st August 1789. Pop. 25,290. 

Foldvar, or Duna-Foldvar, a town of Hun- 
gary, and a steamboat station on the Danube, 48 
miles S. of Pesth, with sturgeon-fishery, vineyards, 
and manufacture of matches. Pop. (1SS1) 12,720. 

Foley, John Henry, R.A., sculptor, was born 
in Dublin, 24th May ISIS, became a student of 
the Royal Academy in 1835, and first exhibited 
in 1839. His ‘Ino and Bacchus’ (1840) attracted 
much notice, and was followed by a succession 
of admirable classical and ideal works, includ- 
ing ‘A Youth at a Stream,’ ‘ Caractaeus,’ and 
several excellent subjects from Shakespeare. The 
most noteworthy feature of his work, however, was 
his careful and artistic execution of his statues and 
busts, which included the Hampden and Selden 
figures in St Stephen’s Hall, Westminster ; Gold- 
smith, Burke, and O’Connor, in Dublin ; and the 
equestrian statues of Lord Hardinge and Sir James 
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Outran), for India, which rank among the finest 
equestrian sculptures of modern times. The statue 
of the Prince Consort for the Albert Memorial is 
also Foley’s work. He died August 27, 1S74, and 
was buried in St Paul's Cathedral. 

Fol'gord, an Italian poet who flourished at the 
end of the 13th century, the dates of whose 
birth and death and the incidents of whose life are 
unknown. He wrote a number of sonnets, all of 
which have been translated into English by Dante 
Ko-setti and Mr J. A. Svmonds. Their poetic 
merit is far from contemptible, and they are par- 
ticularly interesting from the vivid light which they 
throw on Italian society. Their prevailing tone is 
one of refined epicureanism, and their style is mainly 
remarkable for aflluenee of imagery. ‘ Every line,’ 
says Sir Symonds, ‘presents a picture, and each 
picture has the charm of a miniature fancifully 
drawn and brightly coloured on a missal marge.’ 
See Rossetti’s Dante and his Circle (1874), and 
Navone's Lc Dime di Folgorc (Bologna, 18S0). 

Foliation, a term restricted by Darwin, and 
subsequently by geologists, to the alternating and 
more or less parallel layers or folia of different 
tnineralogical nature, of which the crystalline 
schists are composed. It differs from Cleavage ( <j. v. ), 
which is applied to certain superinduced divisional 
planes that render a rock fissile ; and from lamina- 
tion, in which the planes of separation in a rock 
are the result of deposition in successive layers. 
The folia of a schistose rock may be composed of 
only one mineral, but most commonly they consist 
of two or more ; they are conspicuously lenticular, 
thickening and thinning out, nnd reappearing after 
an interval on the same or a dilferent plane. These 
alternately lenticular folia are usually more or less 
closely welded or felted into each other, so that 
they are not readily separable; and they frequently 
present the appearance of being puckered or 
crumpled. Tiie crystalline texture and the foliated 
character of the schists distinguish them at once 
from any ordinary bedded ‘fragmental rock.’ 

Foliguo, a town of Central Italy, on the Topino, 
25 miles SE. of l’erugia. The town has a modern 
appearance, and possesses a cathedral and several 
churches. Tanning, paper-making, the manufacture 
of sugar confectionery, and the cultivation of the 
vine and of silk are carried on. The town was 
destroyed by the people of Perugia in 1281, and in 
1838 it suficrcd severely from an earthquake. In 
1439 it became subject to the pope. Pop. S753. 

Folkc.S, Martin, English antiquary, born in 
London on 29th October 1090, died on’28lh June 
1751, is known by two books on English coins — 
A Tabic of Dm]! ish Gold Coins (1730), and A 
Tabic of English Silver Coins (1745). He was 
a member of the Royal Society (president in 1741), 
of the Society of Antiquaries’ (president in 1750), 
and of the Pari' Academy of Sciences. 

Folkestone, unmnicipal borough, f-eaport, and 
bathing-place of England, on the coast of Kent, 
7 miles \VS\Y. of Dover, stands on uneven ground 
nt the foot of a range of hills and up their slopes, 
the oldest Part lying in a narrow valley, crossed by 
a fine railway viaduct. The town lias rapidly 
extended and improved since the opening ot the 
.'onth-l.a'-tern Railway, and of a dnilv service of 
steam-packets to Boulogne. Pop. (1871) 12.C91; 
(18sl) 18,810. Folkestone unites with Hvtlie in 
to turning otic member to parliament. Theliarbour 
>'• much u-ed by Wats employed in the herring 
nnd mackerel fi-dierie-'. In the virinitv are the 
t'-mains of Roman entrenchment'. Here Harvey, 
the dheov erer of the circulation of the blood, war* 
Writ in 1378, 

J olklanrt. rim public laud of the nation in old 
l.&gu-h timv->, what remained to the nation over 


and above what ■ was possessed by individuals, 
families, or townships. It was under the control of 
the king and witan, and, after England was consoli- 
dated into one kingdom, was very' large. But it was 
always diminishing, portions being granted to indi- 
viduals for services rendered,, and to the church, 
Sec. ; the laud so alienated from the public became 
Bocland (q.v.). Portions were also granted tempor- 
arily to individuals for fixed services, and became 
practically hereditary. Under the Normans the 
king became supreme in the disposition of the 
public lands, which became merged in the 2 >rivate 
property of the kings. The distinction has been 
recently restored, and what are now called Crown- 
lands (q.v.) still represent the old Folklaml of 
England. See Stubbs’s Constitutional History, nnd 
the article Land. 

Folklore, a term first suggested by W. J. 
Thoms in 1840 ( Athcnwum , August 22, under his 
well-known signature ‘ Ambrose Merton ’) to desig- 
nate what was then for the first time becoming 
a subject of wide popular interest, considered ns 
a department of the study of antiquities or arche- 
ology, and embracing everything that related to 
ancient observances and customs, to the notions, 
beliefs, traditions, superstitions, and prejudices of 
the common people. Folklore, ns understood by Mr 
Thoms, had indeed been observed and noted by 
countless writ ere from the Father of History down- 
wards ; the Gentleman’s Magazine in the 18th cen- 
tury, and, in the 19th, his own well-known journal 
Notes and Queries ( instituted 1851 ) being invaluable 
repositories of such observed facts ; but it was not 
till after the beginning of the 19th century that 
the value of folklore for the elucidation of Iho 
social history of mankind had become apparent to 
thinkers, and its systematic study been seriously 
begun. Nor had there been wanting special col- 
lections of detached facts, very varied in qunlity 
but all of precious value now, by curious anti- 
quaries, as John Aubrey in his Miscellanies (1C9G), 
or by speculative original thinkers, as Sir Thomas 
Browne in his Pscudodoxia Epidcmica (104G). The 
former discussed in a gossiping manner such 
matters as omens, dreams, corpse candles, and 
second-sight; and another work by the same 
credulous author, Hcmaincs of Gentilismc and 
Judaismc (cd. by James Britten, 18S1), ‘did not 
disdain to quote ’ a multitude of ancient customs 
which would otherwise have been forgotten, and 
which have proved to he a precious mine for Inter 
nnd more scientific students. The Rev. Henry 
Bourne published nt Newcastle in 1725 his Anti- 
quitates Yulyarcs, or the Antiquities of the Common 
People, valuable chiefly for its record of old popular 
customs connected with the feasts of the church ; 
and at the same city John Brand published in 1777 
the first edition of his famous Observations on the 
Popular Antiquities of Great Britain. This work, 
os subsequently enlarged by himself, partly Bom 
the stores of miscellaneous facts of folklore collected 
in Sinclair’s Statistical Account of Scotland (1791- 
95), and thoroughly revised by Sir Ilemy Ellis in 
1S13, ill arranged as it is, remains the richest of such 
storehouses of folklore as formerly — of material' 
for folklore ns now — understood. Of other 1 tool's 
containing similar records more or less valuable of 


detached facts, it may be enough here to name 
Strutts S/,orls and Pastimes of the People of Eng- 
land (1801); Hone’s Every Day Bool: (1MG-27), 
Table Bool: ( 1S27-2S), ami Year Bool: (1829); and 
Chambers's Booh of Days (1SG3). 

Meantime the reawakening to natural poetry, 
and to the heantv of free emotional expros-ion in 
literature, which* lay nt the foundation of what 
it i, mural to call j!omantici*m, had already I«egu« 
even in the 18th century, nnd the publication of 
Percy's Beliques of Ancient English Poetry ( 1705) 
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had given a powerful impulse to Scott and others 
in England, to Herder, and to Arnim and Bren- 
tano in Germany, who found lying to hand a rich 
wealth of traditional poetry, the poetic value of 
which they fortunately had the eyes to see. 
But the study of folk-songs really began with 
Scott’s Minstrelsy of the Scottish Border (1802-3). 
It was perhaps an advantage rather than a dis- 
advantage that the first worker in this new field 
was but the folklorist unawares and mere great 
poet and romancer of genius that he was ; for 
our folk-poetry would never have enriched and 
permanently influenced all later English litera- 
ture but for its own intrinsic and genuine 
poetic quality, any more than our detached 
folklore facts would ever have risen above the 
dignity of the whimsical pastime of an idle hour 
but for their inherent though unsuspected faculty 
for throwing light backwards upon the history 
of human civilisation. And it is fortunate for us 
that we have had before us a succession of anti- 
quarian students with curiosity enough to note and 
preserve things strange for their own sakes— -facts 
merely half-understood or entirely misunderstood, 
but yet to be co-ordinated and systematised by 
later ages after a really scientific spirit had been 
born. The spread of book-learning and the in- 
evitable diffusion of rationalistic ideas, the levelling 
of the ancient social distinctions, and the creation 
of totally new industrial conditions transplanting 
the people from the customs and ancient habita- 
tions of their fathers have stopped short the current 
of popular belief which has flowed traditionally 
down in undisturbed but ever- widening stream from 
■the mists of obscure antiquity, and turned its 
waters, rich with the fertilising "faculty of imagina- 
tion, to overflow new fields within the vast vistas of 
science. Popular traditions began to be valued 
duly just as they began to decline and disappear ; 
but fortunately a plentiful crop had been gathered 
and put into writing beyond the risk of oblivion 
before the growing disfavour for everything super- 
natural but religion itself, and the "impatience of 
anything beyond the range of the practical and 
the profitable, had stripped our people of every- 
thing they had received from their fathers. 

Yet the task of the folklore-collector even in 
England is not at an end, though the conditions 
under which he has to work are materially 
altered ; for countless ancient notions still survive, 
although in strangely altered form, and although 
our citizens fondly imagine in all the pride 
natural to a little learning that all old things 
have been put away, and that all things have 
become new. The most consciously rational mind 
is ever unconsciously swayed by impulses and 
habitudes, the origins of which are so obscure 
as to be entirely unknown and even unsuspected, 
but which weigh irresistibly though impercep- 
tibly upon it. Yet these are the real springs 
of thought and the ultimate motives of character 
and conduct, so powerful is the effect of hereditary 
impressions upon man, so weak compared with it 
is even the influence upon the individual of the 
immediate environment in which he breathes. At 
no stage in human history is there ever a violent 
disruption from the preceding : society, like time 
itself, innovateth greatly but quietly, and by degrees 
scarce to be perceived. And, just as the biologist 
reasons back step by step from ascertained and 
verifiable facts to the most obscure and mysterious 
phenomena of life, so the scientific student of folk- 
lore co-ordinates the results of observation and 


experience, and builds them into a unity in a sys- 
tem that transcends the sphere of archaeology and 
even anthropology itself, and forms an integral 



to indulge {he dream that his studies will supply 
some of the stones with which this stupendous 
temple may yet be built, he must not forget that 
to his generation belongs only the task of accumu- 
lating these materials, and that the building itself 
must be left to the larger generalisations of future 
ages. Meantime such works as Mr E. B. Tylor’s 
Primitive Culture (1871), from a wide comparison 
of the essential identities and analogies between 
European and savage customs and superstitions, 
and Mr G. L. Gomme’s Folklore Belies of Early 
Village Life (1883), from a close observation of 
the affinities between our own village and home- 
stead customs with those of other lands, have 
shown us what large and significant constructive 
results may already be attained with the evidence 
we possess. It is the peculiar merit of Mr Tylor 
to have demonstrated the evidential value of such 
survivals of more or less savage earlier states 
of society as still exist among us to reflect light 
upon the past. ‘Survival in culture, placing all 
along the course of advancing civilisation way- 
marks full of meaning to those who can decipher 
their signs, even now sets up in our midst primeval 
monuments of barbaric thought and life. Its in- 
vestigation tells strongly in favour of the view that 
the European may find among the Greenlanders or 
Maoris many a trait for reconstructing the picture 
of his own primitive ancestors. ’ 

Just as the science of arch ecology has been labori- 
ously built up out of the relics of old races that 
have been brought to light, so the task of the 
folklorist is to construct the philosophy of primi- 
tive man from its still-surviving relics. These 
linger longest among the least progressive peoples, 
and it is in their superstitions and stories, whether 
in their native irrationality or as rationalised by 
a shallow philosophy, that the student will find 
the richest and most plentiful materials. He 
must not confine his pursuit of analogies to 
the experiences of merely Aiyan or yet Old- 
World races, for in the survivals to be seen in 
the religious rituals and ceremonial traditions of 
the most civilised peoples he will find things abso- 
lutely identical with the beliefs and customs of 
present-day savages in Africa or the South Sea 
Islands. He will find in the most advanced a 
basis of absolute irrationality, or things believed 
in just because they are irrational — a process that 
gives a singular strength even to minds within the 
range of the highest religions ; and this he will find 
it impossible to explain satisfactorily by other 
principles than those he applies to parallel and 
analogous irrationalities in Samoa or Zululand — 
there, however, neither irrational nor anomalous, 
but perfectly explicable in harmony with the uni- 
versally accepted philosophy of life. Indeed, the 
wider the study applied to the social history of 
man, the more absolute becomes the certainty of 
the substantial uniformity in the working of the 
human mind under the same physical conditions 
everywhere. The civilised man preserves the fact, 
or the shadow of the fact, from the conservatism 
natural to man ; the savage is more philosophical 
in his unconscious irrationality, and preserves the 
reasons for it also. Neither identity of race, nor 
community of origin, nor conscious borrowing need 
be postulated here ; this theory is firmly based 
upon the elemental law of human nature — that the 
minds of men at parallel levels of culture are every- 
where substantially the same, and develop naturally 
along the same lines in that gradual progress up- 
wards, which is ever in movement, though ever 
differing in degree. The fundamental bases of 
popular beliefs then are everywhere the same : 
what is due to the particular race is the par- 
ticular development of the belief. Gods, who are 
mere magnified men, capable like them of being 
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influenced bv magical powers, nnd not more supe- 
rior than men themselves to transformation into 
human and bestial forms; spiritual existences 
which pervade all nature, animate and inanimate 
alike, adding the human attribute of person- 
ality to all visible objects; ghost-souls surviving 
in shadowy form beyond the grave— these are 
the fundamental assumptions of all mythologies, 
and the essential foundations of the religion of all 
men. What race adds is the particular poetical 
form and colour with which the human imagination 
clothes its shadows. It is the peculiar merit of Mr 
Andrew Lang’s contribution to the science to have 
elucidated this explanation with such felicitous 
wealth of illustration as to have made it the 
accepted working hypothesis of most modern 
mytuologists, who arc often grouped together as 
forming the anthropological school. It may be 
said that to him more than to any other scholar is 
due the widespread belief in the substantial iden- 
tity between the most irrational and rudimentary 
mythologies and those of the Greeks, Scandi- 
navians, and Hindus, however disguised or adorned 
these may be in the poetical accretions of succes- 
sive generations of culture. His brilliant polemic 
has brought over most of the waverers into his 
camp. 

Here, before going further, the reader has a right 
to demand that the relations between folklore and 
mythology should be set forth. The former will 
shortly be defined at more length ; here it may be 
enough to say that mythology is properly the 
special science which treats of myths or legends of 
cosmogony, of gods and heroes. ‘A myth em- 
bodies in" human form primitive man’s concep- 
tion of a non-human action.’ It, again, is sharply 
differentiated from religion, which, at its lowest, 
involves the conception of visible or invisible super- 
natural powers ascending into the range of the 
divine, whether beneficent or maleficent to man, 
ami early concerned in establishing moral relations 
with humanity, the maintenance of which it regu- 
lates by a postulated system of rewards and pun- 
ishments, distributed here or hereafter. 'With its 
beginnings, whether due to an original divine 
tradition, or to the innate sensus numinis — a neccs- 
si tv of man's complex nature— or to man projecting 
subjectively his own shadow upon the mists of the 
unknown, and receiving it again unconsciously as 
ati objective efficient cause, neither mythology* nor 
folklore has to deal. Nor mav the last two lie 
confounded as synonymous. ‘At the most it can 
he urged,’ says Mr Alfred Nutt ( Folklore Journal, 
vol. u, 1SSI, p. 3K>), ‘that folk-belief and com- 
parative mythology touch each other at a great 
many points, a fact which hv no means necessitates 
fho confounding together of'the two studies. The 
telation U'twecn them may he stated thus : All, or 
nearly all, the facts of comparative mythology are 
to lie found in folk-belief in solution ; a great many 
facts of folk-belief are to be found in comparative 
mythology _ crtrttallisnl. The facts are essentially 
the same in with case®, hut the one study denfs 
pith them at one, the other at another stage. It- 
i- when they have. become at once rigid and sys- 
tematised by pas-ing through the hands of an 
hierarchical class, yet capable of development by 
falling under the artistic, influence of the craftsman 
and (he philosophic influence of the thinker, that 
comparative mythology has to do with them ; 
(“ fore then they are but a portion of folk-belief. 
Ihe two studies thus go hand in hand, and cannot 
carried i.n at all without perpetual reference 
Jfom one to the other.’ 

Ih'fpre the ri-o of the nntbmjiologienl school the 
prevailing method of explaining mythology was 

i-i » *he results gained by comparative 

1 lUlowgy. Rut long before this attempts of 


various kinds 'at its explanation had been made, ns 
allegorisations of physical or ethical truths, and 
even of biblical narratives ; or as rationalisations 
of historical facts, culminating in the elaborate 
theory of Euhemerns — to be strangely and in- 
geniously revived under a new form in our own day 
by Herbert Spencer. The philological method is 
now usually associated with the venerated name of 
Professor Max Miiller, but is substantially the 
same as that taught by the great fathers of modern 
folklore and almost of modem philology alike, 
Jacob and Wilhelm Grimm, and carried further by 
Adalbert Kuhn, Ureal, and many other scholars. 
The modem science of language earlv in the present 
century established the unity nnd Homogeneity of 
the Aryan speeches, and from this Grimm, Knlm, 
Max MUllcr.De Gubematis, Dasent, and Cox, find- 
ing a vast similarity in the mythologies and 
popular beliefs of the peoples within this- range, 
passed on to an assertion of an equal unity and 
homogeneity in their traditional lore. Myths 
were explained as due to a disease of language— to 
an assumed excessive figurativeness of phraseology 
practised by the common ancestors of the Aryan 
family, the proper meaning of which was lost by 
later generations, who yet went on using the 
phrases after the real meaning had been forgotten. 
Still more, the old terminations expressive of 
gender became confounded with significations of 
sex and personality. From what has been said 
before it will he understood that this explanation 
is not maintained in the present article, hut its 
further discussion falls to the article Mythology. 

The modem folklorist, while gratefully accepting 
the results of the philological school so far ns these 
go, insists on carrying his inquiries infinitely 
further than they did, anil claims that savages and 
savage customs should he interpreted by themselves, 
and not by the traditions of peoples with whom 
they have neither linguistic nor ethnological aflim- 
ties. The first two generations of folklorists have 
mndc a vast contribution to the science from the 
evidence offered within the Indo-European family; 
the third has extended its borders to embrace the 
native Australians, the Zulus, Hottentots, Maoris, 
South Sea Islanders, Red Indians, and Eskimo ; 
and already the library of folklore ami folk-tales 
actually extends to thousands of volumes. 

First in importance of theso is still the earliest, 
the Kinder - vnd Ilaus-Mdrchcn (IS12-14) of the 
brothers Grimm. The stories in the first two 
volumes of this wonderful work were collected 


with a special gift of storv-telling. The Grimms’ 
method of editing may still be taken ns bis canon 
by the collector : 1 Our first aim in collecting these 
stories has been exactness and truth. W c have 
added nothing of onr own, have embellished no 
incident or feature of the story, lmt have given its 
sulistance just as we ourselves received it. It will, 
of course, lie understood that the mode of telling 
and carrying out of particular details is principally 
due to us, hut wc have striven to retain everything 
that we knew to be characteristic, that in this 
respect also we might leave the collection the 
many-sidedness of nature. For the rest, every one 
engaged on a work of this kind will know that this 
cannot he looked on as a careless or indifferent 
method of collection, but that, on the contrary, a 
care and_ skill which can only be gained by time 
are required to distinguish life version of the story 
which is simpler, purer, and yet more complete in 
itself, from the falsified one. Whenever we found 
that varying stories completed each other, and that 
no contradictory parts had to )«• cut nut before 
they could lie joined together, we lmve given them 
a* one ; but when they differed, we have given the 
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preference to that which was the better, and have 
Kept, the other for the notes.’ Wilhelm Grimm, 
writing in 1850, says : ‘ How unique was our collec- 
tion when it first appeared, and what a rich har- 
vest has sprung up since ! At that time people 
smiled indulgently when we asserted that thoughts 
and intuitions were preserved in these stories, the 
origin of which was to be sought for in the dark- 
ness of antiquity.. Now this is hardly ever denied. 
Stories of this kind are sought for with full 
recognition of their scientific value, and with a 
dread of altering any part of their contents, 
whereas formerly they were only regarded as 
worthless amusements of fancy which might be 
manipulated at •will.’ Grimm’s Deutsche Mytho- 
logic (1835) is still unequalled in the range of its 
erudition and in the systematic thoroughness with 
which the mythology and superstitions of the 
ancient Teutons are traced back to the dawn of 
direct evidence and downwards in decay and 
diminution to the popular tales, traditions, and 
phrases in which they still unconsciously survive. 
These two works of Grimm created a school, whose 
abundant labours later folklorists have entered 
into, while they have enlarged the horizon of 
the science, because the stamp of soundness and 
sufficiency so far as it goes is impressed on all the 
work of Grimm and his successors, of whom, in 
Germany, the most eminent were Kuhn, Mann- 
hardt, J. W. Wolf, and W. Schwartz. 

Elsewhere, Castrin and Lonnrot devoted them- 
selves to Finnish mythology ; Asbjornsen and Moe 
collected the Norse popular tales ; Schiefner and 
Jiilg, those of the Mongolians and Tartars ; Hytcn- 
Cavallius and George Stephens, those of Sweden ; 
Afanasief, those of Russia ; Haltricli, of Transyl- 
vania; Kreuzwald, of Esthonia; Von Hahn and 
B. Schmidt, of Greece and Albania; Arnason, of 
Iceland ; Rink, of the Eskimo ; Bleek, of the Hot- 
tentots ; Calloway, of the Zulus ; J. F. Campbell, 
of the west Highlands of Scotland. The study of 
these tales involved the study of the customs im- 
bedded in them, and ere long a plentiful crop of 
books appeared devoted to the preservation of popu- 
lar proverbs, customs, rhymed riddles, and the like, 
among which a place of distinction is due to the 
Fairy Legends and Traditions of the South of Ire- 
land (1825), by T. Crofton Croker; the Popular 
Rhymes of Scotland (1826) of Robert Chambers; 
The Nursery Rhymes of England (-1842) and the 
Popular Rhymes and Nursery Tales ( 1849 ) of Halli- 
well ; and that not merely for the early date of 
their issue, but for their own intrinsic merits also. 
The great development of oriental studies that has 
marked the 19th century has opened up to the West 
through literary channels those vast treasuries 
of eastern story from which many believe, as will 
be seen, that all our own traditional folk-tales were 
originally drawn in ancient ages. Max Muller’s 
essays revealed to Englishmen a new world of 
undreamt-of affinities, and the combined charm of 
their literary grace, wide learning, and rare powers 
of exposition converted every reader to a theory 
which, as has been seen, is only now being dis- 
placed by another with a sounder basis of real philo- 
sophy and fact. Since then the study of folklore 
has become fashionable, indeed almost an article 
of patriotism, and societies have been formed in 
most countries to further its study. Of these the 
most important is still the Folklore Society of 
England, established in 187S, with a sufficiently 
wide programme, ‘ having for its object the preser- 
vation and publication of popular traditions, legend- 
ary ballads, local proverbial sayings, superstitions 
and old customs (British and foreign), and all 
subjects relating to them.’ It numbers within its 
ranks most of the working folklorists of England, 
and has through its official organ, the Folklore 


Record, monthly until its fifth volume, thencefor- 
ward quarterly under the new title of the Folklore 
J oumal , made numberless contributions of the first 
importance to the science; while it has also dis- 
tributed special treatises to its members so valuable 
as Professor Comparetti’s Researches respecting the 
Book of Sindibad, Calloway’s Zulu Nursery Tales 
and Religious System of the Amaziilu, and an 
enlarged re-issue of Henderson’s Notes on the Folk- 
lore of the Northern Counties of England and the 
Borders. The last and Miss Charlotte S. Burne’s 
Shropshire Folklore ( 1886 ) are still the best books we 
have devoted to a particular district of our country. 
The South African Folklore Journal (1879-80) died 
untimely in its second volume. There is stronger 
promise of life in the American Folklore Society, 
instituted at Cambridge, Mass., early in 1888 : (1) 
For the collection of the fast- vanishing remains of 
folklore in America, viz. : (a) Relics of old English 
folklore (ballads, tales, superstitions, dialect, &c.); 
( b ) lore of negroes in the southern states of the 
Union; (c) lore of the Indian tribes of North 
America (myths, tales, &c.); [d) lore of French 
Canada, Mexico, &c. (2) For the study of the 
general subject, and publication of the results of 
special studies in this department. Already its 
journal has amply justified its existence by a series 
of articles of striking originality and value. In 1878 
was founded in France by H. Gaidoz and E. Rolland 
a folklore journal of the very highest class, the 
well-known monthly paper Mtlusine, which was 
interrupted after a year, and not resumed till 
1884. In the year 1885 was formed the Society 
des Traditions Populaires, whose organ, the Revue 
dcs Traditions Populaires, has appeared monthly 
since the beginning of 1886. Yet a third French 
monthly is La Tradition , commenced in 1887. 
Meantime many special books have been pub- 
lished in France upon departments of folklore, 
and especially noteworthy are two admirable series 
of books: ( ) ) Les Literatures Populaires dc toutes 
les Nations: Traditions, ligendcs, conies, chansons, 
proverbes, devinctles, superstitions (29 vols. up 
to 1889), embracing books devoted to Upper ana 
Bower Brittany, to ancient Egypt, Gascony, Nor- 
mandy, Picardy, the Basque country, Corsica, 
Alsace, North-west Canada, Mauritius, Asia Minor, 
and the Vosges district; (2) Collection dc Contes 
et Chansons Populaires (14 vols. up to 1889), 
including the stories of the Greeks, Portuguese, 
Albanians, Kabyles, Slavs, Indians, Arabs, French, 
Senegambians, Corsicans, ancient Provencals, Ber- 
bers, and Egyptian Christians. So widely popular 
have folklore studies become in France that a 
special congress of its students was held at Paris 
during the great Exposition of 1889. Of the more 
eminent folklorists of France may merely be 
named Gaidoz, Sbbillot, Luzel, Blade, Vinson, 
Cosquin, Puymaigre, Caraoy, Leger, and Rolland. 
In Germany' again, since the time of Grimm, the 
continuity of the study has been unbroken, some of 
the more illustrious in the chain of names being 
Benfey, Steintbal, Miillenhoff, Rochholz, Simrock, 
Zingerle, Felix Liebrecht, Reinhold Kohler, Bastian, 
Veckenstedt, &c. The last founded in 1889 the 
monthly Zcitschrift fur Volkshmde. Benfey’s 
Orient mid Occident lived only from 1862 to 1866. 
Volkskundc, an organ for Flemish folklore, was 
founded in 1888 ; Wisla, for Polish, in the same 
year. 

In Italy among the chief names are G. Pitrb and 
S. Salomone-Marino/ joint-directors of the well- 
known quarterly, Archivio per lo studio dcllc Tradi- 
zioni Popolari (commenced in 18S5) ; the former 
the author of more than forty folklore books and 
papers, and the indefatigable editor of the Curiosita 
Popolari Tradizionali (6 vols. up to 18S9), as well 
as the Bibliotcca dcllc Tradizioni Popolari Siciliane 
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(IS vols. 1870— S9 ), covering with splendid fullness 
even- department of the folklore of Sicily. Two 
other journals are Giambattista Basils (estab. 
1883) and Calabria (1SSS). Other scholars who 
have made solid contributions are F. Sabatini 
(editor of Folklore , a monthly started at Rome, May 
1SS0), Comparetti, Iinbriani, Visentini, Bernoni, 
Laura C.onzenbach, Finamore, Nigra, Frato, Graf, 
Miss Busk, and Professor Crane. The Gantt c 
Jlacconti del Popolo Italiano, edited by Comparetti 
and D'Ancona, already fill eight volumes ( 1871 -S9). 

In Spain we have the Bibliotcca elc las Tradicioncs 
Popularcs Espaholas (11 vols. 18S4-SG), under the 
intelligent directorship of Antonio Machado y 
A1 varez. 0 thcr publications are the already extinct 
J Sold in Folklorico Espaiiol (1885), and El Folklore 
Andaiuz (1S83), the Biblioieca Popular dc la 
Associacio d' Excursions Catalana (3 vols. 1SS4-S6), 
and the collections of folk-songs or studies on these 
of It. Marin, Dcmofilo, Mila y Fontanals, &c. For 
Portugal the guiding names are Coelho, Braga, 
Lcite do Vaseoncellos, and I’edroso ; for Belgium 
and Holland, Von Reinsberg-Duringsfeld, Gittee, 
Pol de Mont, and Wilkcn; for Russia, Afanasief, 
Khmlyakof, Rudchcnko, Wcsselefsky, Drago- 
inanolf, Buslajcv, and Ralston ; for the Basques, 
Ccrquand, Vinson, and Wentworth Webster ; for 
the Gypsies, Miklosisch, Constantincscu, Paspati, 
Kopornicki, Wlislocki, C. G. Leland, and F. II. 
Groome ; for Hungary, Hermann ( Ethnologischc 
Mitthcilungcn , first vol. 18S7-89); for Finland, 
Krohn ; for Roumania, Gaster ; for Egypt, ancient 
and modem, Maspcro and Spitta Bey ; for the 
Welsh, Wirt Sikes and Professor Rhvs ; for India 
and Persia, the ancient literary collections of stories 
known as the Hitopadcsa, the Panchatnnlra, the 
Kalilah tea Dimnah, and the Katlui Sarit Sdgara 
of Somadeva ( Occau of the Streams of Story, 
Tawnov, 1SS0), with the special books by Benfcy, 
Rhys Lav ids, and W. A. Clouston, as well as, for 
modem and oral stories, the works of Miss Frere, 
Maive Stokes, Lai Behari Day, Captain Temple 
( Leqcnds of the Punjab, and in collaboration 
with Miss .Steel, in Wide-awake Stories), NatCsa 
Sdstri, ami J. II. Knowles. Few general books 
devoted to a particular country are so satisfactory 
to the scientific folklorist as Mr Turner’s on 
Samoa, Mr Im Timm’s on British Guiana, and 
Mr ltomilly’s on New Guinea. Again, general 
Imoks which no scientific folklorist can go far 
without consulting are those of Wait/., Gerland, 
Bastion, M'Lvnnan, Bachofen, Morgan, Ilearne, 
Saycc, and Maine, and last, though far from least, 
Taylor, Lubbock, and Lang. 

The Folklore Society’s Definition and New Pro- 
gramme. — The vagueness and looseness in significa- 
tion of the terminology of folklore had become so 
inconsistent with the enormous advance of know- 
ledge in all its departments that a general desire 
arn<e for an exact definition of its scope and 
functions. With this view a discussion was opened 
in th<> pages of the Folklore Journal, to which im- 
jiortant contributions were made by Miss Burnc, 
and Messrs Gonttne, Sydney Hartiand, Machado y 
AR arc?, Nutt, Wake, mid Wheatley, and afterwards 
bv ( apl.un Tcnijde and Mr J. S. Stuart-Glenriie. 
Mr (lOtnineV definition may now be taken as tiie 
« otking definition of the subject, both as upon the 
whole tfip simplest and most convenient offered, 
mid from flic fact id its jio-sofcsing a kind of official 
sanction as the basis on which the society's Jlar.il - 
’"' r ‘ • of l oil. tore, v.liie!, jts author has long been 
preparing. L to lr» constructed. A code of questions 
[ >n its lines 1ms I-eeii prepared, similar to that 
drawn up by twhillot in for the purpose of 

drawing forth such facts ns are most helpful to 
the progress of rial science and the formation 
«, fco-tnJ gfncrnlis.atit>r.s. Mr Uomme's definition 


is— the science which treats of the survivals of 
archaic beliefs and customs in modem ages. His 
divisions are: (1) Traditional Narratives: (a) 
Folk-tales, (b) Hero Tales, (c) Ballads and Songs, 
(d) Place Legends; (2) Traditional Customs: 
(n) Local Customs, (b) Festival Customs, (c) 
Ceremonial Customs, ( d) Games; (3) Supersti- 
tions and Beliefs: ( a ) Witchcraft, (6) Astrology, 
(c) Superstitious Practices and Fancies; (4) Folk- 
speech: (ft) Popular Sayings, (b) Popular Nomen- 
clature, (c) Proverbs, (d) dingle Rhymes, Riddles, 
&c. 

Folk-songs, Ballads, Counting-out Bhymcs, & c. — 
The reader lias already seen the important part 
that belongs to popular folk-songs or A'olksliedor 
in the scheme of folklore, and he will find this 
department already treated with some fullness in 
this encyclopedia" under the head of Bai.LADS. 
These belong also to literature proper, from their 
intrinsic poetic content, and from the important 
influence they have exerted upon more cultured 
poetry'. The patriot whose survey ends with his 
own shores ami the mere man-of-letters alike claim 
them as falling within their province, in so far 
as they are national history and literature as well 
.os tradition. Yet these may be correlated witli 
the traditional folk-pootry’ of other races no less 
than folk-tales, and we have n splendid example of 
this in Professor Child’s treatment of our English 
and Scottish Popular Ballads (5 parts, 1 8S2— S8 ) — • 
the best edition of a body of popular poetry avail- 
able to the student. 

Much attention lias been paid in recent years to 
children's rhymes and formulas of play, which have 
been found to be banded down front immemorial 
antiquity, and to reflect with strange persistency 
the life and even the religion of long past times. 
An admirable book devoted to Ibis subject. The 
Games and Songs of American Children (New York, 
tSS-t), by Mr W. W. Newell, lias demonstrated the 
identity of the games and rhymes of American 
children of to-day not only with those of Ohl 
England, but with those of Germany, France, Italy, 
and Sweden. Those doggerel rhymes of unmeaning 
jingling words for * counting out"’ live with startling 
persistence, and some idea of their venerable 
antiquity may be gathered from the history of the 
so-called ‘ Anglo-Cymric score,’ a corrupted form of 
the Welsh numerals up to twenty, still used in 
Cumberland for counting sheep," lmt used by 
children in many parts of Great Britain, and more 
strangely still, even in America, where it lias often 
been supposed to be of Indian origin. Of these 
jingles os many as 800 specimens have been 
collected bv a single editor (II. Carrington Bolton, 
18S8). _ Though they have been preserved amt 
transmitted with such persistent conservatism, (lie 
generis of these jingles and counting-out rhymes is 
so natural that it is quite superfluous to explain 
them as survivals of ancient superstitious practices 
of divination by lot. 

Folk-talcs, their Content, Oriqin, and Diffusion. 
— These, the Voiks-mdrehcn o{ the Germans, the 
Contes poptdairrs of the French, are propeily 
popular tales handed down by oral tradition from 
remote antiquity. Besides this continuous life 
they have at various times been lifted into litera- 
ture, and again reacted in new forms upon purely 
traditional lore, thereby complicating enormously 
the problems to be solved. Tims, in the Odyssey 
and Jlig-reda we find distinct traces of veiled and 
degraded folk-tales; while in the J'anehatantra, 
Jlitoindrsa, Kalilah tea Dimnah, and Somadeva’s 
Kalla i Sarit Silgarn, the Thousand and One Nights, 
the (Dst a Bomanortnn, the Disnplina Clrriealis, 
ill'- Trederi jjaervali V'.tti (1550) of Stiaparola, 
Barilo's Padnmerone (!f>37), the ohl French fab- 
liaux, and the Decameron of Boccaccio we find 
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many actual folk-tales, more or less disguised In' 
artistic processes of elaboration and refinement. 
These stories, from whatever sources originally 
derived, exercised a profound influence upon both 
eastern and western literature. In 1697 Perrault 
published bis famous Histoircs on Contes du Temps 
Passi, seven stories undoubtedly written down 
substantially in their traditional shape. They 
created a fashion, and in imitation of them literary 
fairy- tales were steadily produced throughout 
the 18th century, as may be seen in the volumin- 
ous Cabinet da Fees. But the beginning of real 
science was, as has been seen, the Kinder- nnd 
Haus-Mdrchen of the brothers Grimm. Since their 
time thousands of stories have been printed from 
all quarters of the globe, including Hottentot, Zulu, 
Swahili, Maori, Annamese, Brazilian, Samoan, 
Basque, Finnish, Eskimo, and Red Indian 
examples, as well as others from every province 
of every country of Europe. It is impossible 
here to enumerate these more fully ; it may 
be enough to say that the most really valuable 
collections are still those connected with the names 
of Asbjornsen and Moe, Yon Hahn, J. F. Camp- 
bell, Calloway, Afanasief, Ralston, Pitre, Crane, 
Krauss, Sebillot, Luzel, Temple, and Cosquin. 
Many editors would have given greater value to 
their collections had they possessed an adequate 
grasp of the real conditions of the problem, and 
not hampered themselves by the perpetual neces- 
sity of finding facts to bolster up some precon- 
ceived theory. 

The Grimms early found a startling similarity 
in the substance of these stories, and it only 
remained for later workers to discover the same 
identities when the comparison was extended far 
beyond the range of Aryan affinities. It was found 
that certain incidents, plots, and characteristics 
occurred everywhere — as the ill-treatment of the 
youngest son or daughter, who is eventually suc- 
cessful, and is often the heir ; the substitution of 
a false bride for the true ; the abduction of a bride 
by a youthful hero, and the pursuit by her giant 
(or supernatural) father, who is outwitted by cun- 
ning ; a supernatural husband or wife, who is for 
some cause obliged to abandon a human mate ; 
forbidden chambers, and the disasters that follow 
from their being opened ; descents into the world 
of gloom, and the danger of eating there ; husband 
and wife forbidden to see each other or name each 
other’s names ; the souls of the dead entering 
animal forms ; and the interchange of kindly offices, 
as if on equal terms, between men and beasts. 
Again, the incidents are usually unnatural and 
irrational, completely traversing ordinary human 
experiences : thus, magical transformations, can- 
nibalism, incest, beasts and men intermarrying, 
women bringing forth beasts and vice vcrsA, and in- 
animate things obeying incantations and speaking 
like men are perfectly familiar occurrences. An 
attempt was made by Von Hahn, in the introduc- 
tion to his Gricchischc vnd Albanesischc Mdrchcn 
(1864), to construct a scheme for classify ing folk- 
tales so as to facilitate comparison, and this idea 
was developed by' Baring-Gould, Alfred Nutt, and 
other folklorists, until at length it was adopted 
by the Folklore Society 7 (Fourth Report, June 
1SS2). A series of schedules was prepared for 
systematic tabulation, the following points being 
especially 7 observed : ( 1 ) The fixing of a generic 
title for each story 7 , and the abolition of the 
variant titles of the same story 7 which now obtain 
in different collections; (2) the determination of 
a common terminology 7 for the study 7 of stories and 
for each description of story; (3) the determina- 
tion of a common terminology for each stoiy- 
incident; (4) the compilation of an index of 
story-incidents; (5) the tabulation of all stories 


in printed collections upon a common recognised 
plan. An admirable example of work on these 
lines is Captain Temple’s Analysis and Survey of 
Incidents in Wide-awake Stories (1884). 'The 
Society 7 has also originated a similar analysis of 
customs, which promises to be no less fruitful in 
scientific results. 

The time is not yet ripe for any satisfactory answer 
to the sphinx-like riddle of the origin and manner 
of diffusion of folk-tales ; here it must suffice to 
state briefly the chief attempts at an answer hitherto 
offered. The first theory, sanctioned by the august 
authority of the Grimms, and maintained by Max 
Muller, Von Hahn, Dasent, and, with more zeal 
than discretion, by 7 Cox and De Gubematis, is that 
popular tales form a part of the mythology of the 
Aiyan peoples, and were carried by them west- 
wards at the primeval dispersion. Some consider 
them the detritus of the saga and the epic, others 
again as the original elements by a reconstruction 
and artistic elaboration of which the epics and 
sagas were formed. The next contribution of first 
importance was made by 7 Benfey, in the masterly 
introduction to his translation of the Panc/iatantra 
(1859). His contention was that the popular tales 
were carried to Europe from India, within historical 
times, and diffused chiefly 7 through literary 7 chan- 
nels, such as translations of Eastern stoiy -books 
and the like. A few 7 special sources were the fables 
connected with the names of yEsop or of Bidpai ; 
the Panchatantra, especially 7 the parent of tales ; 
and Syntipas — in other versions called the Book of 
the Seven Wise Masters, more closely connected 
with novel literature. Among the more important 
media of communication may be named the wander- 
ing and trading Jews, the Moors in Spain, and the 
Crusaders in their intercourse with the Moslems 
in the East and with the orientalised Greeks of 
Byzantium. Dr Gaster ( Ilchcstcr Lectures, 1887) 
makes the old Slavonian religious literature the 
parent of the medieval and imaginative apociyphal 
literature, the romances and epics, and the didactic 
fables; and argues that oral folklore arose out of 
this written literature, the traces of which may be 
found in saga and romance, in religious and epic 
poems, in riddles and tales, and even in popular 
beliefs, customs, and habits. The ultimate common 
origin of all these v r as the East, of which not only 
the religion but the profane literature reached the 
Slavonic peoples through the medium of Byzantium 
— the open gateway of the East. He postulates a 
previous literary period, and affirms that not the 
legends alone, as now known to us, but also the 
fany-tales, and even amulets and spells were almost 
unknown in Europe before the 10th century 7 . Mr 
Clouston and M. Cosquin follow Benfey with greater 
or less modifications; and Mr F. Hindes Groome has 
made the striking suggestion ( The Nationcd Bcvicw, ■ 
July 1888) that one main channel of communication 
may well have been that ubiquitous, wandering, 
anil specially 7 gifted oriental race, the. Gypsies. M. 
Cosquin argues that if the Aryan race before its 
dispersion preserved the myths only in their earliest 
germinal form, after the separate branches had lost 
touch of one another it would have been impossible 
that the final form of the myths — the household 
tales as we have them now — would have so closely 7 
resembled each other as they do. While admitting 
that the same ideas and situations are afloat 
wherever men exist at the same stage of culture, 
he refuses to allow that independent parallel or 
identical combinations are possible without con- 
scious boiTowing. What makes a story 7 , properlv 
speaking, is not the ideas which enter into it, such 
as speaking beasts, transformations, objects of 
magic, and the like, but rather the combination 
of the same, which is usually a thing entirely 
arbitrary ; and it is impossible to believe, according 
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to M. Cosqnin, that identical successions and com- 
binations of incidents can occur without trans- 
mission by some means or other. He urges that 
the combinations in European folk-tales are 
Indian, nav, Buddhistic ; consequently they must 
have been "transmitted within the liistorical period 
from India. 

The answer to this theory is to point to _ the 
vast accumulation of equally startling identities 
discovered among races far removed geographically 
from contact with' India. It contradicts that 
homogeneity of human inventiveness which is 
found paralleled in the similar development of the 
arts of life everywhere. We are not told why 
stories can only be produced in India, and how 
Indian stories could possibly have penetrated within 
the period to the Zulus and the Iroquois. No 
doubt there has been some such borrowing as M. 
Cosqnin ’s theory demands ; and, indeed, we know 
of diverse currents which have earned in all direc- 
tions several written collections ; but the negation 
on which the theory rests will not support the 
weight it has to bear. Besides, the flank of M. 
Cosquin’s position has been turned by the dis- 
covery that popular tales resembling those of India 
and Europe are found on papyri of ancient Egypt-, 
dating 1400 years before our era. Sir Bichard 
Burton and others attribute the origin of all 
human culture to Egypt, but of course it might 
here bo said that ideas and combinations of 
ideas may have been carried from Egypt to India, 
which there ripened into fruit, and were scores of 
generations afterwards earned back again to 
the west. Mr Stuart Glennie makes ‘the Arkh- 
aian White Races,’ represented by the ancient 
Egyptians and Akkadians of Chaldea, the origin- 
ators of human civilisation. They possessed com- 
mon traditions, as of a Paradise and a Deluge, and 
were succeeded about 3000 B.C. by the Semites and 
about 500 B.C. by the Aryans. The grosser myths 
found among the white races are not survivals of 
their own primitive culture, but rather of the 
snperstitions of the lower races with whom the 
white races came into contact ; while myths found 
among the lower races are merely ruile miscon- 
structions of the symbolisms of tlie higher races 
that subdued them. This theory is ingenious and 
interesting, but unfortunately its large postulates 
rest on much too feeble a basis of fact. 

The most satisfactory theory hitherto offered — 
that of Mr Lang and the anthropological school — 
lias already been stated substantially in the fore- 
going page®, it makes the spontaneous genera- 
tion of similar ideas, incidents, and arrangements 
of these, under the same physical conditions, and 
at parallel levels in culture, the most important 
clement in the manufacture of folk-tales. Popular 
tales are thus ‘ kaleidoscopic arrangements of com- 
paratively few situations and incidents, which again 
are naturally devised by the early fancy.’ At the 
same time it admits that the process of borrowing 
has also gone on, and that stories once invented 
may have been carried from people to people by 
daring merchants, captured alien wives, and slaves 
bought or carried oil by violence. As a theory it 
confirms rather than contradicts the known facts 
of Iminoii psychology, and it traverses no hopeless 
difficulties of geography or history. 

Sec the articles on Animism, Ballads, Beast-fables, 
CitAr-nooKS, Demonology, Divination, Fabler, Fab- 
liaux, Family, Mythology, "Witchcraft, ns well ns 
on the names of the more important writers. Some of 
the more important books have been already mentioned ; 
nmong general books may be named Bastian, Tier Mcnsch 
V" frr Getchichle (1SG0); W. K. Kelly, Curiosities of 
J It'lo- European Tradition and Folklore (18GB) nnti- 
" nt i> till suggestive ; Liebrccht, Zur VoUrkundc 
i, y.' C it /tom ami Myth (18$4 ), his preface to 

Airs Hunt a trans. of Grimm [ 1 S51 ) and to his edition 


of Perranlt (18S8); W. A. (Houston, Popular Tales and 
Fictions (1887) ; Gustav Meyer’s Essays vnd Studien 
(1885); and Puymaigre, Folklore (1885). 

Folkmoot, or Folkmote (‘folk-meeting;’ 
A.S. mtit, acmht, ‘ assembly ’), was the old name in 

■Y-, i r? .1 _ . 11?* _ J J-l- t 


blies, as also the Scandinavians (the latter being 
called Ting, Althing). There were numerous local 
moots, sucli astli eshiremoot, or County Court (q.v.). 
It cannot he said that there was in the old days a 
national folkmoot for all England, to which every 
freeman had a right to come; even the IVitcna- 
genidt (q.v.) was not fully representative, hut was 
rather a royal council of magnates. — The Moot-hall 
was the hall of meeting ; the moot-hill, the eminence 
or mound on which the open-air assemblies used 
to he held. See Village-communities ; and 
Gomme, Primitive Follanoots or Open-air Assemblies 
(18S0). 

Follicle. See Hair, Skin. 

Fomentation (Lat-. fomentatio, fomentum; 
from fovco, ‘I warm’), an application of warmth 
and moisture to a part, by means of cloths wrong 
out of hot water, sometimes medicated with vege- 
table infusions of substances calculated to relieve 
pain or stimulate the surface. Thus, opium, bella- 
donna, camomile, turpentine, See. are used in vari- 
ous forms in connection with fomentations, which 
are employed in almost all painful local disorders. A 
fomentation can generally best he made by laying 
a strong towel across an empty basin, placing 
upon it a piece of flannel, folded to the proper 
size, pouring over this sufficient boiling water to 
wet it, and wringing it out inside the towel. It 
can thus he applied at once hotter and less wet 
than if it is wrong out by the hands alone. A 
sheet of waterproof material should he placed 
over it, to prevent wetting of the clothes, &c. ; 
and another flannel substituted as soon as the 
first becomes cool. 

Foublanqiic, Albany William, English 
journalist, was bom in London in 1793, and 
when only nineteen exchanged the law for jour- 
nalism. As editor of the Examiner, a leading 
Liberal weekly journal, lie exhibited a singular 
keenness both of wit and intellect, and exercised 
no inconsiderable influence on public opinion be- 
tween the years 1830 and 1836. The characteristics 
of his political writings may he gathered from his 
England snider Seven Administrations (1837), a 
reprint of articles published in the Examiner from 
the period of the Canning and Goderich ministries 
to the return of the Melbourne ministry. Fon- 
hlanque’s services to the Whigs were rewarded by 
his appointment to tlie uncongenial office of sec- 
retary to tlie Statistical Department of the Board 
of Trade in 1847. Ho died on 14tli October 1872. 
A further collection of his writings from 1837 to 
I860 was published by bis nephew, together with a 
biographical memoir, in 1874. 

FomI <Iu Lac (Fr., ‘end of the lake’), the 
capital of a county of the same name in "Wisconsin, 
stands at the southern end of Lake Winnebago, 
63 miles NNW. of Milwaukee by rail. It is con- 
nected by steamers with Lake Michigan, through 
Winnebago and the Fox River, and carries on a 
large trade in lumber, its principal manufactories 
being the sawmills. The city is supplied with water 
by n earl v a thousand artesian wells. Pop. (1870) 
12,764; (18S0) 13,094 ; (1885) 12,726. 

Fondi, a town of Italy, situated in the province 
of Caserla, NW. of Gacta, and 6 miles from the 
sea, in a fertile but unhealthy plain, where grew 
the Crccubnn wine of classic times. The town, 
through which passed the Appian Way, is still 
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partly surrounded by its ancient walls, and con- 
tains an old castle and a cathedral. Pop. 6773. 

Fonse'ca, a bay on the Pacific coast of Central 
America, the proposed terminus of a projected 
interoceanic railway through Honduras. 

Fonseca, Eleonora Pimentel de, Mar- 
chioness, was born in Naples in 1758, and was lady- 
in-waiting to Queen Caroline until she forfeited her 
mistress’ favour by remarking on her intimacy witli 
Acton (q.v.). In 1798 she was an active partisan 
of the French ; but on the fall of the Partlienopean 
republic in 1799 she was sent to the gallows at the 
instigation of the queen. 

Font (foils baptismalis), the vessel used in 
churches as the repository of the baptismal water. 
In the early period, while immersion continued to 
be the ordinary rite in the administration of the 
sacrament of baptism, the Baptistery (q.v.) was 
furnished with a basin in the floor sufficiently 
capacious to admit of the immersion of a certain 
number of converts at one time. When infant 
baptism became general, fonts of an oblong form 
were employed, of suitable size for the immer- 
sion of a child. When it became customaiy to 
baptise by affusion — i.e. by pouring the water on 
the head of the person to be baptised — the size of 
the basin was naturally diminished, and eventually 
it assumed the dimensions and the form which are 
now familiar to us in most of the medieval churches 
in Great Britain and upon the Continent. The 
baptismal font, in its normal form, consists of a 
basin or cup, more or less capacious, but usually 
about 2 feet 6 inches in diameter, hollowed out 
of a solid block, and supported upon a stem 
or pedestal. It is ordinarily of stone, but some 
ancient examples of leaden fonts also occur, and 
a few of copper or of bronze. In general it may 
be said that the font, in its external design and 
character, followed the prevailing style of ecclesi- 
astical architecture and ornamentation. There is 
some doubt as to whether any existing specimen in 
England really belongs to the Saxon period ; but 
examples are found of all the later styles, from the 
Early Norman down to the latest revival of Gothic 
architecture in our own day ; the Early English ; 








the Decorated, of which a beautiful example exists 
in the church of All Saints, Norwich ; and the Per- 
pendicular, which is seen in its highest perfection at 
East Dereham in the same county of Norfolk. The 
annexed illustration exhibits a highly characteristic 
specimen of the fonts of the beginning of the 14th 
century, which stands in the church of Swaton, 
Lincolnshire, erected about 1310. 


The external figure of the basin was often 
octagonal, sometimes circular, sometimes square, 
more rarely hexagonal. Ancient sarcophagi were 
sometimes employed. The basin was commonly 
supported on a single pillar or stem. Many 
cases, however, occur in which it rests on three, 
four, or five pillars, or, as in the engraving, on a 
group of pillars or pilasters united into a solid 
stem. In the square font the central basin 
rested on a solid central stem, and four shafts 
supported the four corners. The angles of the 
frame were used for carrying the salt, the oil, and 
the candles employed (see V. lc Due, Dictionnaire, 
vol. v. p. 539, for illustration ). The exterior, as well 
of the basin as of the pedestal, was often highly 
decorated, ordinarily with sculpture, but occasion- 
ally also in gold and colours ; the designs on the 
basin commonly representing subjects connected 
with baptism, or its types and symbols. We fre- 
quently meet around the pedestal figures of the 
apostles, sometimes only eleven in number, Judas 
being omitted. 

In the Catholic Church the ‘ chrism,’ or con- 
secrated oil blessed by the bishop, and also the 
so-called ‘ oil of catechumens ’ are mingled with the 
baptismal water, which is reserved for subsequent 
use. With a view to the preservation of the water 
thus reserved, the font, especially when it is of 
porous stone, is sometimes lined until lead ; and 
from an early date it has been furnished with a lid, 
which is secured by a lock. The lid was originally 
a flat wooden cover, but in later times it is carried 
up like a spiral canopy, and is often of a highly 
ornamental character. 

The ordinary place of the font is at the western 
end of the nave, near the entrance of the church ; 
but in some cases, especially -on the Continent, it 
stands in a separate chapel or baptistery, or at 
least in a compartment screened off for the 
purpose. Even when it stands in the open nave, 
it is properly enclosed by a rail. 

The baptismal font is not to be confounded with 
the ‘ holy- water fount,’ which usually stands near 
the entrance of Catholic churches, and from which 
persons entering sprinkle their forehead, in recogni- 
tion of the inward purity with which we ought 
to enter the house of God ; nor with the piscina 
or cuvette, which is found in the chancel or 
the sacristy of ancient churches, and which was 
intended to receive and cany away the water used 
in cleansing the sacred vessels and the other furni- 
ture used in the administration of the eucharist, 
though the font itself is also sometimes called 
piscina. 

Fontaine. See Lafontaine. 

Fontainebleau, a town in France, in the 
department of Seine-et-Mame, is beautifully situ- 
ated in tbe midst of a forest, near the left bank of 
the Seine, 37 miles SE. of Paris, with which it is 
connected both by steamers on the Seine and by 
railway. It furnishes a great deal of wine and 
fruit for the capital, and has manufactures of porce- 
lain, and a sandstone quarry. Pop. (1SSG) 13,216. 

Fontainebleau is chiefly famous for its chateau, 
or pleasure-palace of tbe kings of France, and the 
forest that surrounds it. The forest covers an 
extent of 65 sq. miles, and presents much fine 
scenery. The chateau is said to have been origin- 
ally founded by Bobert the Good toward tbe end of 
the 10th century. It was rebuilt in 1169 by Louis 
VII., of whom* and of Philip Augustus it was a 
favourite residence, and was enlarged by Louis _NI. 
and his successors. After being allowed to fall into 
decay, it was repaired and embellished by Francis I., 
by Henry IV., and by Napoleon I. Almost every 
king has added something in the way of enlarge- 
ment or embellishment, so that it bears the character 
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and style of almost every century. Louis-Pliilippe 
had all the paintings renovated, and the apartments 
restored in the taste of the 18th century. It was 
the residence of Christina of Sweden after her 
abdication, and here in 1857 she caused her secre- 
tary Monaldeschi to be executed. Under Louis 
XIV. it was occupied by Madame de Montespan, 
and under Louis XV. by ‘Madame du Barry. Here 
Charles V. was entertained in 1539 ; here the decree 
for the revocation of the Edict of Nantes was signed 
in 1685 ; and here in the following year Conde died. 
In the chateau, too, Pope Pius VII. was detained a 
prisoner for nearly two years by Napoleon, ami here 
this envperor signed the act of his abdication in 
1814. In the forest Millet and other artists have 
lived and found their subjects. 

Fontaines, Madame de, a French novelist, 
the date of whose birth is unknown. Her maiden 
name was Marie Louise Charlotte de Givri. She 
was a friend of Voltaire’s in his youth, and died in 
1730. She wrote Amcnophis (a short story), and 
La Comtcssc de Savoie, a tale of the 11th century. 

Fontana, Domenico, an eminent engineer and 
architect, bora in 1543 at Mili, on Lake Como. 
He became the papal architect in Rome, and was 
employed on many important public works, includ- 
ing the Lateran Palace and the Vatican Library. 
After the death of Sixtus V. he was royal architect 
and engineer in Naples, where he died in 1607. 

Fontancs, Louis, Marquis de, was born 6th 
March 1757, at Niort, in Poitou. After the com- 
pletion of his studies he went in 1777 to Paris, 
where he acquired a reputation by his poems, Lc 
Cri dc mon Cccar ( 1778), Lc Verger (1788), IJEssai 
stir V Astronomic (1789), and L'EpUrc sur l' Edit en 
Favour dcs Non-Catholiqvcs ( 17S9). He also wrote 
a metrical translation of Pope's Essay on Man 
(1783), with an elegant introduction, and an imita- 
tion of Gray’s Elegy. During the Revolution 
Fontanes conducted a couple of journals in the 
popular interest, was appointed professor of Litera- 
ture at the College of the Four Nations, and 
admitted a member of the Institute. In 1S02 be 
was made a member, and in 1804 president, of the 
legislative body. His admiration of Napoleon was 
great ; and his oratorical talents were often employed 
in eulogising the emperor’s acts. In 1810 he entered 
the senate, and, passing on the fall of Napoleon into 
the service of the Bourbons, was raised to the peer- 
age by Louis XVIII. He died at Paris, 17th March 
1821. His writings, prose and poetic, which are 
regarded as models of elegance and correctness, 
were edited by Sainte-Beuvc in 2 vols. in 1837, with 
a critical and biographical memoir. 

Fontarnlria. or FuenterrabLv, a picturesque 
old frontier town of Spain, at the mouth of the 
river Bidassoa, opposite to the French town of 
Hcndaye, below the west extremity of the Pyrenees. 
It was long an important fortress, and the frequent 
object of contention between French and Spaniards, 
especially in 1638, when Condi was defeated, and 
in 1794, when its fortifications were demolished by 
the French. Battles were fought near by between 
Wellington and Soult in 1813, and during the 
Carhst war in 1837. In 1SS8 a strong redoubt was 
completed on the heights above. Pop. 3713. 

Foiitonay-lc-Conitc. or Foxtenay- Vendee, 
a town of France, in the department of Vendee, is 
situated at the head of navigation on the river 
' endec, 27 miles NE. of La Rochelle. Its most 
rcmavKalilc buildings arc the beautiful Roiuancsriuc 
church of Notre Dame, with a Gothic spire 311 
foot high, and the fountain from which the town 
is said to have derived its name. The town has 
manufactures of hats, woollens and linen, tan- 
nenc-s, and a trade in grain, &c. Pop. (1SS6) 


Fontencllc, Bernard le Bovier de, was 
bom at Rouen, February 11, 1657. His mother 
was a sister of Corneille. He was educated liy 
the Jesuits and studied for the bar, but entered 
early in life upon a purely literary career in 
Paris. In the great quarrel of Moderns versus 
Ancients, which was then raging in France, he 
took part with La Motte and the other cham- 
pions of the Moderns, assailing the Greek writers 
and their French imitators, and receiving in 
return the satiric shafts of Boileau, Racine, J. 
B. Ronsseau, and La Bruyere. La Bruyfere ridi- 
culed him pitilessly in the Caractires, where he 
figures as Cydias, the pedant who ranks himself 
above Plato and Theocritus, and confidently awaits 
the hour when men will recognise his superi- 
ority to Homer. After the failure on the stage of 
his Aspar — a play to which Racine ascribed the 
origin of the practice of hissing in theatres — Fonte- 
nelle produced an imitation of Lucian, entitled 
Dialogues dcs Morts, and the Lcttrcs du Chevalier 
d'Hcr. . . , a work of fiction written in the ‘precious’ 
style afterwards adopted by Marivaux. Thence- 
forth he devoted himself mainly to literary criticism 
and to the task of popularising science. His prose 
works brought him a remarkable reputation, which 
was to some extent merited by the -elegance of the 
style and the perspicuity of the exposition. In 
1697 he was made secretary to the Academic des 
Sciences, of which he afterwards became president. 
His Elogcs des Acadlmiciens added greatly to bis 
fame, and after the death of Boileau in 1711 he 
enjoyed a well-nigh absolute rule in the Academy. 
He died in his hundredth year at Paris, on January 
9, 1757, and is thus a link between the age of 
Mol it re and Boileau and the age of Diderot and 
Voltaire. He was a man of remarkable vigour and 
versatility of intellect. The best writers of his day 
endeavoured in vain to crush him. Had he not. 
possessed rare strength of character he must have 
succumbed to the attacks of the brilliant men whose 
enmity he incurred. He attempted well-nigh every 
form of literature, he wrote idyls, and satires, and 
dialogues, and critical essays, histories, and. verses 
of society, tragedies (Aspar and Idalic), scientific 
treatises, and operas (Endymion, ThCtis ct Elide, 
&c.). He has left no book of outstanding merit; 
he was not a strong original thinker, and he seems 
to have cared less for truth than for paradoxes and 
piquant phrases. But his learning was far from con- 
temptible, his style was graceful, and his wit was 
keen. His best works, the Entrcticns sur la Flu- 
ralitt dcs Mondcs, and the Jlistoirc dcs Oracles, 
the latter based on the treatise of the Dutchman, _ 
Van Dale, are still worth reading for the felicity 
of the expression and the frequent acuteness ami 
ingenuity of the thought. Mr Lang has discovered 
the germ of his explanation of myths in Fontcnelle’s 
dissertation on Fables. 

Foilfciioy, a village (pop. 857) of Belgium, 5 
miles SE. of Toumay, was the scene of a battle 
( lllli May 1745) in tile war of the Austrian Succes- 
sion, between the French, 60,000 strong, under 
Marshal Saxe, and the allies (English, Dutch, and 
Austrians), in nearly equal force, under the Duke 
of _ Cumberland. After a hard-fought fight the 
nllics were forced to retreat, the loss on each side 
being about 7000 men. The victory was in great 
measure due to the courage of the ‘ Irish Brigade ’ 
in the French army, as much bc-sung by Irish poet';. 

Fontcvrault (Eons Ebraldi), a town in the 
French department of Mainc-et- Loire, 8 miles SE. 
of Saumur, with a population (18S0) of 2144. The 
iilace owes its origin to a celebrated abbey founded 
by Robert d’Arbri-sel, a Breton monk, in 1099, 
as the residence of a monastic society composed of 
both nuns and monks. The society followed the 
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rule of Benedict, but was governed by an abbess, 
not by an abbot. The order of Fontevrault, which 
received the papal sanction in 1106 and 1113, soon 
spread through France and into Spain, and acquired 
great riches. The abbesses belonged for the most 
part to illustrious families, and were subject only 
to the pope. At the outbreak of the French 
Revolution there were fifty-seven priories of the 
order in France, which, however, were then 
abolished. The 12th-century church contains se- 
pulchral monuments to several English sovereigns 
and princes, including Henry II., his queen, 
Eleanor of Guienne, 
Richard Coeur-de-Lion, 
and Isabella, the queen 
of John. Since 1804 the 
old monastic buildings 
and courtyards have 
been used as one of 
the central prisons of 
France, accommodating 
about 2000 convicts. See 
Fontevrault ct ses Monu- 
ments, by Edouard (2 
vols. Marseilles, 1874). 

Fontliill Abbey. 

See Beckford. 



Fontinalis, a genus 
of Mosses, allied to Hyp- 
num, but having the cap- 
sule in the bosom of the 
leaves, almost without 
stalk. Several species are 
British ; one ot which, 
the Greater Water-moss 
(F. an tipyretica ) , grow- 
ing upon rocks and roots 
of trees in brooks and 
ponds, is remarkable for 
the difficulty with which 
it burns, even when com- 
pletely dried ; on which 
account it is used in 
some parts of the north 
of Europe for lining 
chimneys to protect the 
adjacent woodwork from 
fire. Its shoots are a foot or more in length, and 
branched ; they float in the water. The fruit is 
on the sides of the stems. 


Greater Water-Moss 
(Fontinalis antipyretied) : 
a, spore-case or capsule, di- 
vested of calyptra and lid, 
showing the peristome; b, 
spore-case, with its invol- 
ucre of leaf-like scales. 


FoocllOW ( Fil-Chdu ), capital of the Chinese 
province of Ffi-chien, with suburbs extending to 
the river Min, 25 miles above its mouth. The 
town proper is surrounded with walls nearly 30 
feet high, and 10 feet wide at the top. The river 
is thronged with floating houses, and is crossed by 
a great bridge, 329 yards long, built of huge slabs 
of stone, some of them 42 feet in length, resting on 
forty piers. The Min provides an easy communi- 
cation with the interior, until which a large trade 
is carried on in timber, paper, and cotton and 
woollen goods ; and the port, opened to foreign 
commerce in 1842, is one of the principal tea- 
markets and mission stations in China. The trade 
has declined owing to the competition of Indian 
teas ; but the export in the season of 1887-88 still 
amounted to 99,0S7,4G7 lb., of which 45 per cent, 
was shipped to London. The imports are chiefly 
opium, cotton goods, and lead. There are manu- 
factories of silk and cotton fabrics and paper, and 
some shipyards ; and on an island some three 
miles down the stream there is a large government 
arsenal managed by Europeans. Pop. about 630,000. 

Food. Although the word ‘food’ is generally 
taken to indicate those solid matters, such as bread, 
meat, Ac. , which are consumed by a person for the 
nourishment of his body, yet it is convenient to use 


the term with a much wider significance. Under 
the term food we are forced to speak of all matters 
ingested for nutritive purposes, irrespective of their 
physical conditions, and to include beverages of 
various kinds, and even the air we breathe. There 
is the following very simple reason for this some- 
what extended definition of the word. Water is 
the basis of all beverages, and no ordinary solid 
food is without some water, while on the other 
hand most beverages, wine, beer, tea, &c., contain 
solid matter dissolved in water. Air, as every one 
knows, is a vital and ever-pressing necessity, and 
its action within the body is eminently nutritive. 
The tissues of the body consume its oxygen as well 
as the nutritive parts of beef and mutton ; and air 
we must therefore include within our extended 
definition. 

The classification of food into solid food, bever- 
ages, and air would, however, be an unsatisfactory 
one. The chemist has been able to divide the food- 
stuffs, as we may call them, into classes, by sorting 
into groups substances which have similar chemical 
and physical properties. This arrangement has the 
advantage that members of the same class have 
nearly always similar properties as regards their 
nutritive functions. 


THE VARIOUS KINDS OF FOOD-STUFFS. 


Nitrogenous 


fProteids. 

** "(Nitrogenous extractives. 
t Carbohydrates. 

Fats. 


Non-nitrogenous-1 


I Vegetable acids, 
i Inorganic salts. 
Water. 

pAir (oxygen ). 


The Nitrogenous Foods. — These all contain nitro- 
gen, and, inasmuch as during life nitrogen is invari- 
ably, and under all circumstances, excreted by the 
body, it must be replenished by nitrogenous food- 
stuffs. The proteias (albuminoid substances) are 
found both in the animal and vegetable world. 
Among animal proteids are the white of egg, the 
vitellin of the yolk, myosin from muscle (flesh of 
meat), fibrin and albumen from blood, and gela- 
tin from bones. In the vegetable world vege- 
table albumens and globulins are present, and in 
the grains and seeds of plants they are found in 
quantity. Nitrogenous extractives are found in 
the muscles (flesh) of animals, and are probably 
of great value, chiefly as stimulants. Beef-tea is 
an extract of these from the muscle of the ox, and 
they are found in rich animal soups. 

The Carbohydrates. — These are food-stuffs con- 
taining carbon, oxygen, and hydrogen, but no 
nitrogen. Moreover, the oxygen and hydrogen are 
present in the proportions winch form water. The 
vegetable world furnishes us with the most import- 
ant carbohydrates. These are the various starches 
and dextrines. Then we have the sugars — cane- 
sugar, grape-sugar, sugar of milk or lactose, Ac. 
The flesh and other eatable parts of animals are 
poor in carbohydrates ; nevertheless the latter are 
found there. Glycogen or animal starch is widely 
distributed, although, except in the liver, it is 
present in small quantity. 

Fats and Oils. — These substances, of a very high 
nutritive value, are found in both the animal and 
vegetable world. In vegetables they are especially 
abundant in seeds and fruits. In the animal world 
we find them in the tissues under the skin, and in 
many animals, such as whales, seals, Ac., the 
blubber, as it is called, is present in enormous 
amount. The liver is generally found to contain a 
great deal of fat, as is also the tissue round the 
kidneys, and round other abdominal organs. The 
chief fatty matters present are olein, stearin, and 
palmitin. 

Vegetable Acids. — The action of these substances 
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as food-stuffs, though important, is not altogether 
understood; but their withdrawal from the food 
may lead to serious inconvenience. The niost 
important vegetable acids are tartaric, oxalic, citric, 
acetic, and malic. 

Inorganic Salts .— Of these the most important 
is common salt, or sodium chloride. It is present 
in small quantities in all foods, but in addition 
man requires as a rule a still larger quantity. It 
greatly assists digestion, and probably is necessary 
for the formation of the gastric juice. Whereas 
it can pass through the system if taken in large 
quantities, yet a certain amount is required by the 
body to establish within it those conditions under 
which alone life is possible. Thus, many of the 
proteids would suffer complete alteration were it 
possible to abstract all the salt from the body, and 
the blood would become at once a turbid fluid which 
would rapidly cease to flow. In addition to sodium 
chloride there are many other salts required, such 
as potassium chloride and the phosphates of cal- 
cium and magnesium, the latter for the formation 
of bone. Iron salts are required for the formation 
of the colouring matter of the blood. 

Water. — This ail-important substance is taken 
in its natural form as spring, river, well, or rain 
water. In all cases certain inorganic salts are held 
in solution, which vary in their nature and quantity 
with the soil with which the water has come in 
contact. Organic (both animal and vegetable) 
matter may he present, especially in river and 
shallow well water. In addition, water is present 
in almost every kind of solid food, as well as in 
liquid foods and beverages. Bread, meat, cheese, 
potatoes, all contain a large quantity of water, and 
such substances as flour and biscuits are rarely 
free from a trace of it. Its importance for the 
needs of the economy are at once apparent when 
we recollect the large amount daily excreted by the 
lungs, the kidneys, and the skin, all of which 
require replenishing. 

Air . — From the atmosphere we breathe oxygen 
is obtained, without which the other classes of 
food-stuffs would avail us little. Their destination 
is, in fact, to meet with this oxygen, and suffer 
changes called ‘ oxidation changes ' within the 
tissues of the body. 

Sources of tiie Food-stuffs. — The Carcasses 
of Animals . — From the carcasses of animals we 
obtain meat and bones and fat, all of which 
have an important nutritive value. Cartilage, 
gristle, and yellow clastic tissue (pax- wax) are 
of almost no utility. Meat consists of from 70 to 
SO per cent, of water, and the rest of proteids, 
extractives, fats, salts, and indigestible substances. 
The proteids of meat form about 20 per cent, of the 
whole ; they are easily digestible, more so perhaps 
than are the vegetable proteids. Amongst the pro- 
tcid fibres of the meat a certain amount of fat is 
generally lodged, and here and there it is collected 
in larger masses. The percentage quantity varies 
immensely, but even in lean meat there is on an 
average 2 per cent, of fat present. The extractives 
of meat arc. valuable stimulants of digestion, and 
the salts, chiefly chlorides and phosphates, are very 
abundant. The flesh of domesticated animals, such 
as oxen, sheep, and pigs, is especially rich in fat. 
T he same may be said of fowls, ducks, and geese, 
flic flesh of wild animals and birds contains less fat, 
and very little is ever present in the flesh of fish. 
The flesh of animals is almost invariably eaten after 
cooking. In this case the proteids arc coagulated, 
the fibrous tissue of the meat is softened and ren- 
dered more digestible, and the savoury qualities of 
the meat are developed. 

Meat may be cooked directly after killing, and in 
tins case it is tender and very palatable. If the 
animal be kept for even a few hours the meat 


becomes hard owing to death coagulation ; cooked 
at this stage it is tough and indigestible ; it requires 
to be kept until it softens again. If kept for some 
time meat putrefies and becomes high. Game is 
generally eaten in this condition, and it is readily 
digested, and admirable in flavour. It is, however, 
apt to disagree with many people, and even fatal 
consequences may follow its consumption. High 
meat is putrid meat; the proteids have in part 
decomposed, but the remainder is partly in the 
very digestible form of a peptone proteid. The meat 
contains microscopic organisms termed Bacteria 
(q.v.), and is full of their excretions ( ptomaines ). 
These ptomaines are in all probability the cause of 
both the intestinal troubles and the actual poison- 
ing which may follow the consumption of high 
meat, although at present we are not in a position 
to say why, under ordinary circumstances, it may 
be as a rule consumed witu sncli impunity. Their 
poisonous action seems not to be destroyed by 
thorough cooking. The same may be said of the 
fatal consequences which sometimes follow eating 
fish, lobsters, crabs, and sliell-fisli which are not 
as fresh as they should be. In other cases, from as 
yet unknown causes, mussels, oysters, and other 
shell-fish produce bad dyspepsia, nettle-rash, and 
even graver symptoms, although they are eaten 
perfectly fresh. Many fish, especially during the 
breeding season, are quite unpalatable or even 
poisonous, apart from putrefactive changes. These 
fish are for the most part inhabitants of the tropical 
Seas. 

Idiosyncrasy plays a very important part in our 
Selection of animal foods. Many are unable to 
eat veal, pork, high game, and certain kinds of 
fish. One medical man known to the writer can 
eat eggs A la cogue, hut vomited at the smell 
of a poached egg. Another can only eat freshly 
killed meat ; if it has been hung a day or two, 
although be cannot distinguish the difference by 
means of the palate, yet lie sutlers afterwards from 
violent diarrhoea. 

Diseased meat is always to be avoided, and it is 
probable that many affections as yet unrecognised 
are derived from eating the flesh of animals not in 
perfect health. There is, however, a great differ- 
ence of opinion on this subject : many authorities at 
the present day trace even cases of poisoning to the 
eating of the flesh of animals suffering from black- 
quarter, smallpox, foot-and-mouth disease, cattlc- 
plagne, and anthrax ; while it is certain on the 
other band that the flesli is frequently eaten with- 
out any traceable ill consequences. No ill effects 
have been proved to follow the consumption of the 
flesh of pigs suffering from typhus and scarlet 
fevers. Nevertheless it cannot but be a sound 
principle to follow, that the flesli of healthy 
animals should alone bo eaten ; it is well to err on 
the safe side. Moreover, no one questions the 
fact that the flesli of the pig affected with trichina 
spiralis must be avoided. The parasites are not at 
all readily killed by cooking, and very dangerous 
febrile symptoms are produced by the action of the 
voung tricliinre which wander into the tissues. 
Tapeworm is also produced by the consumption of 
the flesh of the pig and ox, although if the flesh be 
thoroughly cooked the danger is greatly diminished. 

Bones of animals are very important articles of 
food. In the interior of the shafts one finds the 
yellow marrow, consisting of fat of a very savoury 
taste. At the ends of the bones is situated the red 
marrow, which is practically devoid of fat, but is 
rich in nitrogenous extractives. The whole bone, 
too, i_s porous, and boiling is able to extract 
from its interior a rich supply of nitrogenous 
extractives. Hence bones arc useful for making 
soups, which lie may look upon ns hot decoctions 
of salts and extractives, having a useful stimulating 
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action, but not of any great nutritive value, 
unless thickened by the addition of pieces of 
meat or vegetables, which should be served up 
with the soup. The bone itself consists of a 
gelatin-yielding substance termed collagen, which- 
is chemically united with earthy inorganic salts. 
This gelatin may be removed by prolonged boil- 
ing, and is used for making jellies, and for various 
other purposes. 

Cereal Grains. — These are very important articles 
of food, and are largely used by mankind in nearly 
all parts of the globe. The most important cereal 
grains are those of wheat, oats, rye, barley, rice, 
and maize. They form very condensed articles of 
food, containing little water, and consisting of 
highly nutritive solid matter. They all contain 
an abundance of starch, together with smaller 
quantities of dextrine and sugar. Proteid matters 
are also present in no inconsiderable amount, con- 
sisting chiefly of insoluble substances, such as 
gluten-casein, gluten-fibrin, gliadin, together with 
some soluble albumen. The cereals are as a rule 
deficient in fat and salts. 

Wheat-flour and Bread. — Wheat is rich in albu- 
minous matter, containing about 12 per cent. It 
contains about 70 per cent, of starch, and very little 
fat. The grain is crushed and separated into flour 
and bran. With the loss of the bran the flour 
loses some fat, salts, and nitrogenous matter; on 
the other hand, bran is irritating to the digestive 
mucous membrane. Whole-meal bread is there- 
fore more nourishing, but is apt to disagree. 

If flour be mixed with water it forms a sticky 
dough or paste. This consists of gluten, a nitro- 
genous substance of a sticky nature, by which the 
granules of starch are held together. On heating 
this dough, with or without admixture of eggs, 
milk, &c., pastry, biscuits, &c. are made. Macaroni 
is made by forcing dough through small apertures 
during the application of heat. Bread is dough 
inflated with carbon dioxide, which gas may be 
generated in the dough itself, or may be driven into 
it by pressure. Yeast has the property of converting 
sugar into alcohol and carbon dioxide. If there- 
fore yeast be mixed with dough which contains a 
little sugar, this ferments, and the carbon dioxide 
causes tne dough to swell up. Baking powders are 
used for the same purpose ; they consist of sub- 
stances which yield carbon dioxide during the 
baking process. In Dauglish’s process carbon 
dioxide is forced into the bread under pressure, 
and bread so prepared is termed ‘ aerated. ’ When 
flour is converted into bread much of the starch 
is converted into the more easily digested dextrine, 
and the albumens are coagulated and otherwise 
changed. It is rendered soft and open, readily 
permeable by the digestive juices. One hundred 
pounds of flour yield about 135 lb. of bread. 

Oats and Oatmeal. — Oats have this advantage 
over wheat, that they contain more fat and more 
saline matter. They may be looked upon on this 
account as more valuable food, when the diet is 
limited to a few articles only. They are ground 
into oatmeal, from which porridge may be made. 
Oatmeal boiled with a large quantity of water, 
so as to form a drink, is higlily spoken of by 
Parkes. It is capable of forming a much more sus- 
taining drink than perhaps any other, and is much 
advocated for the use of labourers, especially for 
those engaged in harvesting or in other labour, 
where great exertion has to be made in a short- 
space of time. 

Barley, Maize, and Rye. — These are very nutri- 
tious, the maize containing about 6 per cent, of fat, 
in addition to albuminous andstarchy matter. Rye 
and barley are apt to produce intestinal irritation. 

Rice . — This grain is poor in nitrogen, and con- 
tains little fatty matter ; so that those who /subsist 


almost entirely upon it are obliged to supplement 
its deficiencies by admixture with fat, and with 
proteid matter either in the form of milk or iegumes. 
It should not be cooked by any boiling process, in- 
asmuch as during the process it loses much of its 
nutritive value, the albumens being in part dis- 
solved away. It should be steamed in preference. 

The Legumes or Pulses. — These include the peas, 
beans, and lentils. They are distinguished by con- 
taining large quantities of nitrogenous matter, and 
accordingly their chief utility is to supplement the 
deficiencies of starchy and fatty food. They are 
eaten with rice in India, and in England they form 
a favourite dish — ‘beans and bacon’ — equivalent 
to the ‘baked beans’ of New Englaud. The 
Mexicans, however, are the greatest consumers of 
beans (frijoles) in the world, although this vege- 
table is nearly equally popular throughout Central 
America ; and the garbanzo, or chick-pea, fills the 
place of the potato in Spain. Lentil soup is a 
valuable food. The pulses are not readily boiled, 
and are not digested very easily. 

Vegetable Roots. — Vegetable roots and tubers 
yield abundant food to man, of a highly nutritive 
quality, and containing as a rule a large quantity 
of starchy matter. The potato is one of file most 
important tubers. As it contains little nitrogen- 
ous and fatty matters, these must be added when 
the diet consists largely of potatoes. This tuber 
should be steamed rather than boiled ; it is very 
digestible, especially when not too young. Since 
1845, the year of the great potato disease, the plant 
has deteriorated, and, some maintain, is a less 
nutritive food than it had previously been. Arrow- 
root, which consists almost entirely of starch, and 
is largely adulterated with other forms of starch, 
cannot be considered in any other light than that 
of a single food-stuff, and in consequence it must 
always be used as an addition to other foods. The 
same remark applies to Tapioca (q.v.), and to sago, 
although this latter is obtained not from a root, 
but is cut away from the centre of the stems of 
several kinds of palm-trees. Other roots are the 
Jerusalem artichoke, containing sugar and nitro- 
genous matter, and turnips, carrots, and parsnips, 
containing starch, sugar, and a small quantity of 
nitrogenous matter. Beet-roots, mangold-wurzels, 
and radishes are all succulent roots, containing 
both starch and sugar. 

Vegetables. — The most important vegetables are 
members of the cabbage tribe, amongst which may 
be mentioned the common cabbage, the red cabbage, 
cauliflower, Brussels sprouts, various kales, and 
broccolis. These have not a very high nutritive 
value, but they supply the economy with useful salts, 
and are in consequence very highly antiscorbutic. 
Much the same may be said for the lettuce, 
onion, mustard, cress, endive, &c. 

Fruits. — These are of value chiefly on account of 
the sugar and vegetable acids they contain. The 
sugar is in a form which is readily absorbed ; 
and, on account of the large quantity of vegetable 
acids, they have a very important antiscorbutic 
action. 

Nuts, such as cocoa-nuts, walnuts, Brazil-nuts, 
are rich in oily and nitrogenous matter. They are 
not easily digested, however. 

Beverages. — Water is the main constituent of 
every beverage. Most beverages contain solid 
matter, either in solution or in a state of sus- 
pension. We may divide beverages into nutritive 
and stimulating, the most useful ones combining 
both these properties. Perhaps the most important 
nutritive beverage is milk. It contains all the 
necessary food-stuffs, as is shown by the fact that 
the newly-born child can thrive on it alone. Its per- 
centage composition is nitrogenous matter, 4 per 
cent.; fat, 4; milk-sugar, 5 '2; salts, 'S ; water, 86 
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per cent. The composition varies in different breeds 
of cows. The Alderney cow yields a milk that is 
very rich in fat, while the milk of the long-horned 
cow is rich in casein. It varies too with the pastur- 
age, and may even acquire poisonous properties. 
Tiie peculiar taste of the milk from cows fed on 
turnips is well known to every one. The milk of 
the ass may frequently be taken by persons who 
are unable to digest cow’s milk. Cream consists 
of the fat of milk, and is obtained by allowing 
freshly drawn milk to stand for some hours. The 
lighter cream floats to the surface, and may be 
removed. The name ‘skimmed milk’ is applied 
to the residue after removal of the cream. Butter- 
milk contains less fat than does skimmed milk. 
It is, however, of important nutritive value, as 
it contains much nitrogenous matter, salts, and 
sugar. 

Tea, Coffee, and Cocoa are restorative beverages 
having a stimulating action. _ They have little 
nutritive value unless taken with milk and sugar. 
Tea contains an astringent substance — tannin, 
which causes the rough taste experienced when it 
is drunk without milk. The addition of a few drops 
of the latter substance prevents its astringency, by 
precipitating the tannin as an insoluble albuminous 
tannate. It should be made by pouring boiling 
water over the leaves ; if the leaves are boiled in 
water they lose their aroma, and much astringency 
is developed. On account of its astringency tea 
slightly impedes digestion and lessens the action of 
the bowels. Tlieine is the active principle. Coffee 
has, roughly speaking, the same composition as 
tea. Its active principle is caffeine, and it contains 
a tannic compound and a characteristic volatile oil. 
As a beverage it is stimulating; but it retards diges- 
tion and the action of the bowels. Like tea, it is 
said to prevent tissue waste, and it increases the 
action of the skin. Cocoa is much more nutri- 
tive than either tea or coffee, as it contains starch 
and a large quantity of fat and proteid matter. 
Chocolate is prepared by adding sugar and flavour- 
ing matter to the cocoa. See also Kola. 

Alcoholic Beverages . — Alcohol is an article of 
food of some nutritive value, though perfect health 
is compatible with total abstinence (see Alcohol). 
Alcohol is undoubtedly oxidised within the body, 
although if taken in any quantity the excess is 
eliminated. Taken in reasonable quantity it stimu- 
lates the action of the heart, and probably raises 
slightly the temperature of the body ; but it retards 
to some slight extent the action of the gastric juice. 
It is also a mental stimulant, producing exhilara- 
tion. In many alcoholic beverages a large quantity 
of saccharine matter is present, and these may in 
consequence hold a place as possessing high nutri- 
tive qualities. Such are beer and porter. Bitter 
principles, when present, as in beer, are gastric 
stimulants, and probably assist digestion by in- 
creasing the secretion of the gastric juice. 

The Economics of Food . — In temperate climates 
when a pastoral people turn their attention to 
agriculture they become to a great extent vege- 
table feeders. Their diet no longer consists chielly 
of the flesh and milk of animals, but in addition 
includes the use of a large proportion of grains, 
pubes, and other vegetable food -stuffs. The agri- 
cultural race in time displaces the pastoral one, 
for several reasons. In the first place, the very 
fact that the art of agriculture has been acquired 
indicates a greater mental development, certain 
to exercise its full weight in the struggle for 
OM-tence. In addition, however, there is another 
and an equally potent reason. Vegetable matter 
is, and must always l>e, more economical as a 
food -stuff than animal matter. A given area of 
soil must always yield food. stuffs of a more nutri- 
tive value if that soil has lieen used to cultivate 


vegetables such as coni, oats, &c., to be eaten 
directly by man, than if it he used for the main- 
tenance of any animal kept for the subsequent 
nutrition of man. The reason is very simple. A 
vegetable has a certain nutritive value — i.e. it 
will yield when eaten so much muscular energy, 
&c. ”lf eaten by man it will , directly administer to 
the energy of bis body, and his muscles and brain 
will he nourished by it. If it he given to an ox 
part will no doubt go to the nourishment of the ox, 
and then, if the ox be eaten, to the nourishment of 
the man. The greater part, however, will be con- 
sumed by the ox to obtain materials for its own 
energy. Every step it takes, the perpetual move- 
ment of its jaws m chewing, the wliisking of its 
tail to chase away a fly, these are all deductions to 
be made out of the nutritive value of its food, and 
the residuum alone, and that a comparatively small 
one, is what is obtained when the ox is consumed. 
So truly is this understood by practical men that 
they try to minimise these deductions to the 
greatest” possible extent. They prevent as much 
movement as possible on the part of the animals to 
he used as food, penning up the poultry, and 
placing tiie pig, naturally an active and intelligent 
animal, within the confines of a sty. In order that 
the animal may be compelled by a process of 
exclusion to devote itself entirely to feeding and to 
furthering the development of fat, it is rendered 
asexual by an operation which is in a high degree 
painful. Nevertheless, these deductions are only 
minimised in some degree, and it will ever he 
impossible to get rid of them altogether. It 
follows, therefore, from what we have said that, 
at anyrate in a thickly populated country, it is an 
economy to go straight to the vegetable world for 
food rather than to consume the ilesli of animals. 
The high price of meat is an indication of what has 
just been alluded to. There is a loss in converting 
vegetable into animal produce, and the value of 
the latter rises in proportion to that loss. Life 
may be very cheaply sustained on vegetable pro- 
duce, such as bread, oatmeal, peameal, &c. The 
cost of animal food is two or three times ns great 
in the case of milk, cheese, and butter, and about 
twelve times ns much in the case of beef, veal, , 
ham, &c. According to Franklnnd, if an average 
man were to confine himself to one article of diet 
he would require, to support life from day to day, 
5'OGS lb. of potatoes ; 1 -ISO lb. of Cheshire cheese ; 

1 '333 lb. of peameal; 1*341 lb. of ground rice; 
2*343 lb. of bread ; 3*532 lb. of lean beef ; 4-300 lb. 
of lean veal; 6*309 lb. of whiting; 8*745 lb. of 
white of egg; 2*209 lb. of lmrd-hoiled egg; 9*865 lb. 
of carrots; 12*020 lb. of cabbage; *693 lb, of butter; 
*555 lb. of beef fat ; 0J bottles of stout. It is not, 
of course, supposed tlmt healthy existence can he 
maintained on one or two foou-stuffs alone ; the 
diet should be varied as well as plentiful, and in 
order to he economical it must be drawn largely 
from the vegetable world. 

The various countries of the world differ very 
widely in regard to their power of pioducing within 
their own borders food and to spare for all their 
inhabitants. The United States is the most con- 
spicuous example of a country which raises in 
superabundance the essential /ood-stuffs required 
by its own people, and lias of many kinds a largo 
surplus available for export. Few European coun- 
tries save Russia are self-sufficing in this way. 
Great Britain is the most notable example of a 
country which is verv largely dependent on foreign 
countries for the food of its "people, and to an ever- 
increasing extent. At the beginning of the 19th 
century, according to jMullmll, the grain imports 
into the United Kingdom did not exceed 4 million 
bushels annually ; in 1851-GO they had risen to 
78 millions ; in 1871-80, to 229 millions. Mean- 
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while the home production of grain had fallen, 
being in the decade 1871-80 about 345 million 
bushels. In the years 18S0 to 1888 the imports 
of wheat alone varied from 90 million ,to 112 
million bushels, while the production in 1888 
was only 72 million bushels. The total food 
imports, including wheat, meat, butter, cheese, 
sugar, tea, coffee, rice, and eggs, increased from 
2271 thousand tons to 5506 thousand. Great 
Britain imports about 37 per cent, of the meat 
consumed, 58 per cent, of the cheese and butter, 
and 61 per cent, of the wheat required. It may be 
said that Great Britain obtains nearly one-half of 
its food-supplies from abroad. These food imports 
are mainly from the United States, Bussia, Ger- 
many (Denmark); after these, from Canada, India, 
and Australia. The imports of Indian wheat have 
greatly increased of late. In 1867 the total value of 
imports of live animals, meat, butter, cheese, eggs, 
wheat, flour, grain, hops, sugar, fruits, nuts, and 
vegetables was £78,611,416, or £2, Us. 9d. per 
head of population ; in 18S3 it was £157,520,797, 
or £4, 8s. 6d. per head. In some of the years 
1883-88, the average per head fell again as low as 
£3, Is. 6d. or £3, 4s. Id. 

While Britain has been becoming more and more 
dependent on foreign countries, the United States 
has largely increased its surplus available for 
export. In 1821 to 1840 the United States exported 
on an average 6 million bushels yearly ; in 1851 to 
I860, 29 millions; in 1871 to 1880, 147 millions; 
and since then as much as 285 millions in one year. 
The grain exports from the United States to 
Great Britain alone in the years 1883 to 1887 varied 
from 43 millions of cwts. to 60 millions, with a 
value of from £20,000,000 to £29,000,000. 

A circumstance that has enormously affected the 
imports from the United States into Britain is the 
extraordinary reduction in the cost of ocean transit 
between New York and Liverpool. Thus, while 
in 1880 each bushel of grain had to pay 9.}d. for the 
transit, in 1886 one penny carried it all the way ; 
and the cost of carrying a ton of flour fell in these 
years from 25s. to 7s. 6u. 

However great be the advantage to Great Britain 
in having access thus freely to the best markets of 
the world, there is one aspect of the consequent 
dependence upon foreign countries which tends to 
cause misgivings. What could a country depend- 
ent for nearly one-half of its food-supplies on 
foreign countries do in time of a war with a great 
state, even if it were not one of those on which it 
was directly dependent? Assuming that the navy 
could prevent anything in the way of a complete 
blockade of the shores of Great Britain, still priva- 
teers might seriously hinder the access of necessary 
food : food cargoes might have to be transferred 
from British to foreign bottoms, and the conse- 
quence might be a swift rise to famine prices. The 
issues of a great war are, of course, incalculable ; 
but it has been pointed out that it would be well 
for Britain to minimise the disadvantage, in view of 
such possibilities, by developing as far as possible 
the food-raising and food-exporting resources of her 
own colonies, while diligently striving by improved 
agricultural methods to make every acre at home 
raise as much more food for man and beast as is 
possible. 

See the articles Diet, Digestion, Cookeky, Nutrition, 
and the books there quoted, as also the separate articles 
in this work on Alcohol, Beer, Bread, Chocolate, 
Cocoa, Coffee, Wine, &c. ; for the subject of adultera- 
tion of food, see Adulteration ; and on food generally 
such works as Pavy, Food and Dietetics (1875) ; Thomp- 
son, Food and Feeding (1886); Blytli, Foods: their 
Analysis and Composition (1881) ; and works on Food 
by Hassall (1876) and Letlieby (1882). 

Fool. See Jester. 
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Fools, Feast of. The Romans kept the 
festival of Saturn, in December, as a time of 
general license and revelry. During the brief 
season of the Saturnalia (q.v.) the slave reclined 
on his master’s seat at table, the master waited 
upon his slave, and society for the moment seemed 
to he turned upside down. The grotesque mas- 
querade survived the pagan creed which gave it 
birth, and not only kept its place among the 
Christians, hut, in the face of solemn anathemas 
from fathers and councils, found its way into the 
ceremonial of the Christian church. It was called, 
at different times and places, by many different 
names, but latterly came to he Lest known as 
the Feast of Fools (Fcstmn Fatuornm, Festitm 
Stultorum). The rites practised varied greatly, 
hut were everywhere marked by the same spirit 
of broad, boisterous droller)', and coarse but not 
ill-natured caricature. The donkey played such a 
frequent part in it that the pageant was often 
called the Feast of Asses {Festum Asinormn). In 
some places the ass of Balaam was figured ; in 
others, the ass which stood beside the manger in 
which the infant Saviour was laid ; elsewhere, the 
ass on which the Virgin and Child fled to Egypt, 
or the ass on which Jesus rode into Jerusalem. In 
every instance there was more or less attempt at 
dramatic representation, the theatre being generally 
the chief church of the place, and the words and 
action of the drama being often ordered by its book 
of ceremonies. Several rituals of this sort are still 
preserved : that which was in use at Beauvais, in 
France, has a rubric ordering the priest when he 
dismisses the congregation to bray three times, and 
ordering the people to bray three times in answer. 
As the ass was led towards the altar lie was greeted 
with a hymn. Where the ass did not come upon 
the stage the chief point of the farce lay in the 
election of a mock pope, patriarch, cardinal, arch- 
bishop, bishop, or abbot. These mimic dignitaries 
took sucli titles as ‘ Pope of Fools,’ ' Archbishop 
of Dolts,’ ‘Cardinal of Numskulls,’ ‘Boy Bishop’ 
(q.v.), ‘Patriarch of Sots,’ ‘Abbot of Unreason,’ 
and the like. On the day of their election they 
often took possession of the churches, and even 
occasionally travestied the performance of the 
church’s highest office, the mass, in the church’s 
holiest place, the altar. In some convents the 
nuns disguised themselves in men’s clothes, chanted 
mock services, and elected a ‘ little abbess,’ who 
for that day took the place of the real abbess. 

The Feast of Fools maintained itself in many 
places till the Beformation in the 16th century. 
At Antibes, in the south of France, it survived till 
the year 1644, when we have it described by an 
eye-witness in a letter to the philosopher Gassendi. 
The scene was, as usual, a church ; and the actors, 
dressing themselves in priests’ robes turned inside 
out, read prayers from books turned upside down, 
through spectacles of orange-peel, using coal or 
flour for incense, amid a babblement of confused 
cries, and the mimic bellowings of cattle, and 
granting of pigs. See Tilliot, M&nioircs pour servir 
« VHistoirc de let Fete ties Fous (Lausanne, 1741), 
and Sclinecgans in Muller’s Zcitschrift fur Deutsche 
Kidtnrgcschiclitc ( 1858). 

Fool’s Parsley {JFlhusa Cynctphnn), an um- 
belliferous plant, common as a weed in gardens 
and fields in Britain, and in most parts of Europe, 
somewhat resembling parslev’ in its foliage and 
general appearance, so that serious accidents have 
occurred from its being mistaken for that herb ; 
for it is a poisonous plant, somewhat resembling 
hemlock in its properties. With the curled variety 
of parsley it cannot easily be confounded ; the leaves 
are smaller and glossy, and have a disagreeable 
garlic-like odour when rubbed. The growth is 
annual, hut at first more rapid than that of true 
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parsley. When in flower it is readily known from 
every other plant in British gardens by its umbels 
' wanting general in- 

volucres, but having 
upon the secondary 
umbels partial in- 
volncels of three 
slender leaves hang- 
ing down on one 
side. 

Foot. In man 

the bones of the foot 
are twenty-six in 
number, and are 
arranged in three 
natural groups — viz. 
the tarsal bones, 
which are the liind- 
emiost ; the meta- 
tarsal bones, which 
occupy the middle 
portion ; and the 
phalanges of the toes 
anteriorly. The tar- 
sal bones, seven in 
number, are short 
and somewhat cubi- 
cal, and form tbe 
heel and the hinder 
'part of the instep. 

Tool’s Parsley The uppermost (see 

( JElh usu Cimapium) : fig 1 ) ' ls called the 

a, umbel. astragalus, from its 

supposed resemblance to the dice used by the 
Piomans. Above, it articulates with the two bones 
of the leg, the tibia and fibula, and through these 
bones the whole weight of the body is thrown 
upon the two astragali. Below, it is connected 
with and rests upon the os calcis, or heel-bone, 
which is the largest bone of the foot. Immediately 
in front of the astragalus, and supporting it in 
this direction, is the scaphoid or boat-like bone. 




I iff. 1. — Pones of the Foot and Ankle : 

P*"* 1 *: ; aitrnpalus : <!, o- calcis, or hcel-bone; , 
rapho.d bone ; / p, j,. the internal, middle, and extern: 
cuneiform bones; i, cuboid bone. 


In front of the Fcaplioid bone /ire the throe cunci 
form or wedge-shaped hones; and on the oute 
side of the cuneiform bones, and in front, of tin 
os calcis, is the cuboid bone. We see from fig. 
that the front row of tarsal bones i« composed o 
tne three cuneiform bones on the inner side of tin 


foot, and of tlie cuboid bone externally. There are 
five metatarsal bones passing forward, one for each 
toe. Each cuneiform bone is connected with one, 
and the cuboid bone with two, of these metatarsal 
bones. Behind, they are close together, hut as 
they run forward they diverge slightly front one 
another, and their anterior ends rest upon the 
ground and form the balls of the toes. They con- 
stitute the forepart of the instep. The remaining 
hones are those of the toes, and are named the 
phalanges , each toe. having three of these bones, 
excepting the great too, which lias only two. ( A 
similar law holds for the bones of the band, each 
finger having three phalanges, but the thumb only 
two. ) 

The instep is composed of the seven taisal and 
tbe five metatarsal bones, which are so arranged 
and connected (see fig. 2) as to form the plantar 
arch from the extremity of the heel-bone to the 
balls of the toes. The astragalus forms the summit 
or keystone of this arch, and transmits the weight 
whiclii it receives back to the heel, and forward to 
the balls of the toes. 

The bones where they articulate with one another 
are covered with a tolerably thick layer of smooth 
cartilage, and by this means, together with the 
very slight movements of which each bone is 



Section through the lower end of the tibia a, and through the 
astragalus b, the heel-bone c, the scaphoid bone d, the 
internal cuneiform bone e, and the bones of the great toe/. 


capable, a degree of elasticity is given to the foot, 
and consequently to tbe step, which would bo alto- 
gether wanting if the plantar arch were composed 
of one single mass of hone. This elasticity is far 
greater in the anterior pillar of the arch, which is 
composed of five comparatively long bones sloping 
gradually to the ground, than iii the posterior pillar, 
which is short, narrow, and composed of a single 
hone, which descends almost vertically from the 
ankle to the ground. Hence, in jumping from a 
height, we always endeavour to alight upon the 
balls of the toes, and thus break the shock which 
we should feel if by accident we descended upon 
the heels. 

. The bones of tbe foot are held together by short 
ligamentous bands of great strength. These are 
attached to the iion-articular surfaces of the bone 0 , 
and are arranged mostly on their plantar and 
dorsal — i.e. upper — surfaces, while others are situ- 
ated between bones, and are lienee named inter- 
osseous. So resistant arc these ligaments that it 
is almost impossible to dislocate the bones which 
they hold together. 

The . spot over which the inferior ealenneo- 
scaphoid ligament extends is the weakest in the 
foot, the astragalus being there nnsnppol ted by any 
bones ; additional support is, however, a Horded 
where it is more required liy the tendon of a strong 
muscle, the posterior tibia! \ fig. 3, 15), which passes 
from tlie hack of the tibia (the chief hone of the 
leg) round the inner ankle, to lie inserted into the 
lower part of tlie inner surface of the scaphoid 
bone. It not nnfrequcntly happens that the astra- 
galus, being eitiier insufficiently supported, or from 
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its being overweighted, descends slightly helow its 
proper level, causing a lowering of the arch and a 
flattening of the sole of the foot. The defect when 
slight is known as ‘ weak ankle ; ’ when more 
decided it is termed- ‘ flat-foot ; ’ and in extreme 
cases the bone may descend to such an extent as 
even to render the inner side of the foot convex 
when it naturally should be concave. 

In the movements of the foot upon the leg we 
see a striking combination of variety of movement 
with general security. This combination is effected 
• by the harmonious action of three joints, each of 
which acts in a direction different from the others. 
The first of these joints is the ankle-joint, which is 
formed by the bones of the leg — the tibia and fibula 
— above, and the astragalus below. At this joint 
the movements of flexion — i.e. approximation of 
the toes to the knee, and extension — i.e. pointing 
the toes to the ground, take place. The second 
joint is between the astragalus and the lieel-bone, 
and it permits the foot to be rolled inwards or 
outwards ; while the third joint is between the 
first and second row of tarsal bones — viz. between 
the astragalus and os calcis behind, and the 
scaphoid and cuboid bones in front — and allows 
the degree of curvature of the plantar arch to be 
increased or diminished within certain limits. The 
following is the order in which the movements of 
these three joints occur : the raising of the heel (by 
the first joint) is accompanied by a rolling of the 
foot Inwards (by the second joint), aucl by an 
increased flexure of the plantar arch (by the third 
joint); and the raising of the toes is accompanied 
by a rolling of the foot outwards, and a straighten- 
inq of the sole. 

The joints, however, merely allow of movements ; 
they do not effect them : this is the special function 

of the muscles ; and 
each of the three 
movements we have 
indicated is effected 
by special groups of 
muscles. The prin- 
cipal of these mus- 
cles are shown dia- 
gramatical ly in figs. 
3 and 4, represent- 
ing the inner and 
outer sides respec- 
.. tively. The first 

cyyff-ff / series of move- 

— —*“ =s== ments is mainly 

effected by three 
muscles : viz. ( 1 ) 
muscles of the calf 
( fig. 3, A), attached 
above to the bones 
of the thigh and leg, 
and below by the 
Tendo Achillis to 
the lieel-bone; (2) 
the posterior tibial 
(fig. 3, B), attached above to the tibia, and below 
by its tendon to the scaphoid bone; and (3) the 
short flbalar (fig. 4, C), attached above to the 
fibula, and below by its tendon to the outer meta- 
tarsal hone. The calf-muscles, whose tendon is 
inserted into the lieel-bone, are large and very 
powerful, for in raising the heel they have to raise 
the weight of the body. The other two muscles, 
the posterior tibial and the short fibular, turn round 
the inner and the outer ankle respectively, and 
are inserted into the inner and the outer edges of 
the instep ; the former being attached to the 
scaphoid, and the latter to the outer metatarsal 
bone. They not only assist in raising the ankle, but 
support it laterally. The muscle whose tendon is 
on the inner side of the foot (the posterior tibial) 



Fig. 3. 

A, the gastrocnemius and soleus 
muscles, forming the muscles of the 
calf ; a, the Tendo Achillis ; B, the 
posterior tibial muscle; b, its ten- 
don ; I), the inner ankle ; F, the 
anterior tibial muscle, attached 
above to the front of the tibia, 
below to the internal cuneiform 
bone; k, the flexor tendon of the 
great toe. 



t g e 
Fig. 4. 

E, lower end of fibula, forming the 
outer ankle; C, the short fibular 
muscle, attached above to the 
fibula, and below by its tendon, c, 
to the outer metatarsal bone; I, 
the long fibular muscle, its tendon, 
i, running behind the outer ankle 
and under the instep to the meta- 
tarsal bone of the great toe; G, 
the anterior or third fibular muscle, 
attached above to the fibula and 
below by its tendon, g, to the outer 
metatarsal bone; h, the extensor 
tendons of the toes. 


effects the two movements which are associated 
with tiie raising of the heei-bone — viz. the turning 
of tiie foot inwards and the increased flexure of the 
arch. 

The second series of movements — the raising of 
tiie toes, tiie turning of the foot outwards, and the 
straightening of the 
sole — are effected by I 
two muscles, the ' 
anterior tibial (fig. 

3, F) and the third 
fibular (fig. 4, G), 
whose tendons pass, 
one in front of tiie 
inner ankle, and the 
other in front of the 
outer ankle, to the 
corresponding edges 
of the instep, and 
are inserted into the 
internal cuneiform 
and the outer meta- 
tarsal bones. These 
muscles are direct 
flexors of the tarsus 
upon the leg ; the 
former raising the 
inner, and the latter 
the outer border of 
the foot. 

Another point in 
the anatomy of the 
foot that requires 
notice is the mode 
of union of the meta- 
tarsal with the tarsal bones. In these joints in the 
fourth and fifth toes a slight revolving motion can 
take place, which probably enables the outer meta- 
tarsals to adapt themselves to inequalities of the 
ground, and to equalise the distribution of the 
weight which is thrown upon the foot ; while, in 
the corresponding joints of the three inner toes, 
scarcely any motion can occur — a provision by 
which additional 
strength is given 
to the inner side 
of the foot, upon 
which the weight 
of the body most 
directly falls. 

The skin of the 
sole is very tough 
and strong ; and 
intervening be- 
tween it and the 
bones and the 
strong fascia of 
the sole of the 
foot is a thick 
pad of fat, which 
acts the part of 
an air or water 
cushion in de- 
fending the ad- 
jacent parts from 
injurious pressure, and in deadening the jars and 
shocks that would otherwise be felt in leaping, &c. 

A few remarks on the subject of shoes may here 
be added. The shape of the sole of the natural foot 
is shown in fig. 5, while the shape after the pro- 
longed use of a badly-made shoe is given in fig. 0. 
In the foot in its normal state the great too is 
seen to be free from the others, and the line of its 
axis prolonged backwards passes through the centre 
of the heel ; while in the foot distorted by the 
use of the shoe the line of the great toe is quite 
altered, and the toes generally — not being able 
to find room side by side — overlap each other 
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and lo-e their separate and individual actions; 
corns, bunions, and ingrow ing toe-nails being the 
natural consequence of this maltreatment. Meyer 
of Zurich drew attention to the bad 
treatment which the foot receives 
/ / \ from ordinary shoemakers, and 

// \ pointed out that the gieat too 

// \ | should be allowed to have its nor- 

: / \ I mal position, and this can be done 

// '•/ by making the inner edge of the 

\J sole incline inwards, instead of out- 

/ j wards, fiom the balls of the toes. 

I j The accompanying figure (7) gives 

l / the outline of a shoe designed under 

\ / Meyer’s superintendence, and shows 

\ / the" difference between it and the 

\ / usual shape ; the latter being in- 

j l dicated by the dotted outline. High 
J \ heel-pieces tend to make the step 

L \ less steady and secuie, to break 

■ I down the arch of the foot, to shorten 

\ J it, and to impair the action of the 

\ J calf-muscles. A high heel-piece, 

v ' moreover, places the forepart of the 

Fi". 7. foot at a lower level than the heel ; 
Shoe designed the weight is thus thrown too much 
by Dr Meyer, in the direction of the toes, and 
tlie dotted they are thrust forward and 
outline be- cramped against the upper leather 
ing the usual of the shoe. 

shape. If we compaie the human foot 

with the feet of other mammals 
we find that it piesents ceitain peculiarities, 
all of which have refeience to man’s erect pos- 
ture. The chief peculiarities are (1) the greater 
lelativc size of the tarsal bones as compared 
with the other bones of the foot, and the more 
pei feet formation of the plantar arch, which 
is higher and stionger than in any of the lower 
animals. Stiength and elasticity arc thus com- 
bined in the human foot in the highest degree. 
(2) The great toe is lemarkablo in man for its sue 
and strength, and for the firm manner in which its 
metatarsal bone is joined to the other bones so as 
to render it the main support to the foot. (3) If 
we compaie the human foot with 
f i that of the gorilla (fig. S) or any 

l other Anthropoid Ape (q.v.) we 

j ^ see that the toes are slioit and 

/ r V i small in man in relation to the 

other parts of the foot, while in 
(A tl the goi ilia the toes form the greater 

\ part of the foot. Indeed, a refer- 

IU\ 5 enec to fig. S shows that the organ 

ft ft ( in question is rather a hand than a 

)>r i foot, and licuce the tcim quadra- 

minions as applied to this class of 
animals. There is scarcely any 
]>lantar arch, and the weight of 
the body bears chiefly on the outer 
~ edge of the foot; the digits aie 

I’ig. S. long and strong, and the inner one 

Toot of Gorilla, diverges so as to form a thumb 
rather than a great toe. 

It remains to notice some of the most marked 
larietics.of fmm which the bones of the foot 
present in mammal-.. In the following group of 
figures the same letters are attached to the same 
bones. Thus, a mark-, the astragalus ; cl, the 
caleancum or hccl-honc (the posterior projection 
of which forms the liock of the horse) ; s, tlie 
scaphoid ; h, the cuboid ; cc, the ccto- or outer, 
an, the meso- or middle, r», the onto- or internal 
cuneiform. Now, as a general rule in all mam- 
malia, the ecto-cuneiform supports tlie tliiid or 
middle of the live toes when they are all present, 
the mc'-o-cuneifoi m the second, and the cuboid 
the fouith and fifth. Hearing in mind this law, 


m 


we see that the large bone in tlie horse, known 
as the cannon-hone, which i« articulated to the 
ecto-cuneiform, cc, is 

the metatarsal of tlie ) i 

third toe, to which .) I I Clj j 

are articulated the \Jj fl 

three phalanges of 

that toe, the last ‘’vEcacni Ci -U1-.5 
phalanx, 3, being ex- 

iianded to form the A £) fTb} 

lioof. The small hone j ,y~ \l / 

populavly known as W Vi .; 

the splint-bone (not (j | 

shown in the figure), 'i I 

and articulated to j i,\ I 

the meso-euneiform, is irrH 

the rudimentary or KPjP v'yt) 

stunted metatarsal of \\X sV /k(- 

the second toe, 2 ; and L)3 /-A' trA 

the outer splint-bone, ,vr7j? Y~\r~7 

articulated to the cn- rTcrO All / 

boid, is tlie rudiment- A ’’s 

ary metatarsal of tlie < 3 
fourth toe, 4 ; so that Fig. 9. — Horse. Fig. 10. — Ox. 
in tlie horse we have 

only one too, the third, sufficiently developed to 
reach the ground, with mere traces of a second 
and fom th toe on either side. In the foot of the 
ox the cuboid, h, is relatively larger than in the 
horse, and is equal in size to the ecto-cuneiform, 
cc. The cannon-bone articulates with both these 
tarsal hones, and hence answers to the metatarsal 
bones of both the third and fourth digits ; it is 
accordingly found to consist of two distinct bones 
in tlie feetus; and in the adult it is divided 
internally into two cavities, and its original separa- 
tion is marked out by an external elongated ridge. 




Fig. 11. Fig. 12. Fig. 13. 

Ebinoccros. Hippopotamus. Elephant. 

At the lower eml aie two distinct joints for the 
phalanges of tlie tliiid and fourth toes. "While 
in the horse we lmd tlie rudiments of the upper 
parts of two toes (tlie second and fourth), in 
the ox we have tlie rudiments of the lower 
parts or phalanges of two toes (the second and 
fifth), forming tlie ‘spurious hoofs,’ and marked 
2 and 5 in the figure. In tlie rhinoceros there 
is one principal toe (the tliiid), ns in the horse, 
with the second and fourth toes in a less de- 
veloped state; while in the hippopotamus tlicie 
aie two principal toes (the third and fouith), 
ns in tlie ox, with the second mid fifth toes 
not fully developed. In the elephant tlicie is a 
fifth digit added, answering to our great toe, and 
aiticulating with an ento-cuneiform bone, so that 
in the foot of this unimal we have all the hones 
occurring in tlie human foot. Owen concludes 
fiom these and similar observations that the 
course of the simplification of tlie five-toed foot 
! i-, first, a diminution and lemovnl of the inner* 

' most toe; next, of tlie outermost; then, of the 
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second ; and lastly, of the fourth ; the third or 
middle toe being the most constant and (in the 
lower animals) the most important of the five. 

Foot, the most common unit of lineal measure 
all over the world, was taken originally from the 
length of the human foot. The three foot-measures 
that occur most frequently are the Paris foot or 
pied do roi, the (German) Rhenish foot, and the 
English. Compared with the French mitre ( = 
3 ’28090 English feet) they stand thus : 

Mfetre. English Inches. 

English foot = 0*30479 Paris foot = 12*78912 

Paris ii = 0*324S4 Rhenish n = 12*35652 

Rhenish h = 0*313S5 - 

In round numbers, 46 Paris feet = 49 English feet, 
34 Rhen. or Ger. feet = 35 English, and 57 Paris 
feet = 59 Rhenish. The Russian foot is almost 
exactly equal to the English. Many local feet are 
only about 10 inches. The foot has almost uni- 
formly been divided into 12 inches, and the inch 
into 12 lines (often, however, into tenths). The 
French pied nsucl is the third part of the metre 
(see Yard, Metre). In Music a foot is the 
short figure with one accent, and in Metre (q.v.) 
a certain number of syllables (dactyl, iambus, 
&c. ). 

Foot-and-MoutU Msease. See Murrain. 

<r Football. Probably no game has ever -been 
able to count upon so much popularity and so 
many opponents at one and the same time as the 
now great English winter pastime of football. 
When it was first played it is impossible to say, 
but in one form or another the game has existed 
for very many centuries, in spite of an amount of 
opposition that would have completely extinguished 
a less attractive form of exercise. As in the case 
of cricket, and indeed many other ball games, 
opinions are divided as to whether football sprung 
up on English soil or was an importation. The 
Greeks had a game to a certain extent resembling 
football, which was played with the kind of ball 
known as harpaston, and one set of players had to 
force the ball into that portion of the ground 
guarded by a rival team in any way they chose. 
Amongst the Romans, too, there was a game 
played with a large inflated ball, the follis ; and, 
though it is evident this was only struck with the 
hand, yet the ball used was undoubtedly similar 
to the football of later years. No trace of the 
game as at present understood has, however, been 
discovered beyond the limits of Britain, where 
it has flourished for centuries. That football in 
its early days was played with a boisterous vigour 
that very closely approached brutality, and often 
led to breaches of the peace, ample proof is adduced 
by the nunierous attempts made to prohibit it. As 
early as 1314 a proclamation was issued by Edward 
II. forbidding the hustling over large balls ( vagaries 
dc groscs pclotcs), which it is to be presumed had 
reference to football. In 1349 the game, designated 
in the statute by its present name, was objected 
to by Edward III. ; and similar measures were 
adopted with a view to its suppression by Henry 
IV. ( 1401 ) and Henry VIII. ; while during 
the reign of Elizabeth the game was forbidden 
upon pain of imprisonment. Despite these pro- 
hibitive measures and much hostile criticism, foot- 
ball continued to be regularly pursued by the 
people at large until the middle of the 17th cen- 
tury, when it began to decline in popularity, the 
change being due possibly to the influence of 
Puritanism. It was not, however, allowed to die 
out altogether, and after being kept alive by the 
younger generation it ultimately became a regular 
item in the public school curriculum. This flame 
was fanned by the athletic revival of the 19th 
century, and it is now an open question whether 


the votaries of football do not outnumber those of 
cricket. 

The description of game played in the early ages 
was like that of the present day in that it con- 
sisted in forcing the ball through goals which were 
then defined by objects dependent upon the spot 
where the game was decidecf. The ball at the start 
was placed as now midway between the two goals, 
and each side, consisting of any number of players, 
endeavoured to gain the upper hand by any device 
or strategy. The game was played either in the 
street, on a field, or ‘ across country,’ when in some 
instances the goals were several miles apart. 
Shrove Tuesday was the great football day. Until 
1540 a game took place annually on this day on 
the Roodee, at Chester, and in some parts of Eng- 
land a game similar in character is still indulged in. 
The ball was kicked or thrown at the discretion 
of the player, and in the struggle to gain or 
retain possession of the ball there was some ex- 
ceedingly rough work. A description of such a 
contest played as recently as 1888 was given in The 
Field of March 3 of that year. Joseph Strutt, writ- 
ing in 1801, describes the game of that time, and by 
its close affinity it is evident that this was the proto- 
type of the old hacking and tripping game, an early 
development of Rugby Union football. 

Football at the public schools was and is still 
of very varied character, the rules of the game 
having, as an admirable authority has suggested, 
been probably drawn up to suit the capacity of the 

layground. Where the ground, as at Rugby 

cliool, took the form of a large meadow, there 
running with the ball, the consequent tackling or 
collaring, and the rough tactics adopted in the 
primitive game could be indulged in without fear 
of serious danger ; but not so in the circumscribed 
and more general kind of playground, with, in 
many cases, its flagged pavement. Here it was 
necessary that the rougher element should bo 
eliminated ; and hence arose the game in which 
kicking the ball was alone permissible, to be subse- 
quently known by the name of Association foot- 
ball. 

About the middle of the 19th century clubs 
began to be formed by old public school boys. 
The Sheffield and Hallam clubs, playing the 
1 dribbling ’ or non-handling game, were started 
in 1857 ; a year later the celebrated Blackheath 
Club was formed for the purpose of promoting the 
‘ carrying ’ game ; and in 1858 came the institution 
of the famous Richmond Club. Others of course 
followed, and in 1863 a praiseworthy' attempt was 
made to determine upon one code of rules to govern 
all players. This attempt failed, but a body, to be 
ever afterwards known as the Football Association, 
was in the same year formed by the ‘ dribbling ' 
clubs, who were numerically stronger than the 
followers of Rugby. The latter section was con- 
tent to remain without organisation until 1871, 
when the Rugby Football Union sprang into exist- 
ence. Under the management of the societies 
named, the game has improved and. grown, in mar- 
vellous manner, until it stands unrivalled in Great 
Britain as a winter pastime. International and 
all other kinds of matches are played, and so extra- 
ordinary is the popularity of football that nearly 
30,000 people have been known to attend a single 
match, while a company numbering 10,000 is by no 
means a rare occurrence; and since 18S8 there 
have been some clubs organised as limited liability 
companies, which have declared fair dividends. 

The diagram on the following page will give 
some idea of the field of play. 

In Rugby Union football the area for play Is 
usually 110 yards bv 75 yards; each goal is com- 
posed of two upright posts exceeding 11 feet in 
height from the ground, and placed IS feet 6 inches 
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apart, with a cross-bar 10 feet from the ground. 
For a match the opposing sides number fifteen 
each, and are generally disposed of as follows : 
one full back, three three-quarter backs, two half- 
backs, and nine forwards. The arrangement of the 

side is, however, 

, . entirely in the hands 

.P L of the captain, who 

b! is may deem it expe- 

j | dient to draw from 

. i A the forwards for 

' | T additional strength 

A-j- -f A behind the senm- 

I ! mage. The dimen- 

B i i B sions of the ball are : 

— — ■' length, 11 to 11£ 

I : inches; length cir- 

. . , , t.t. iv . cumference, 30 to 31 

A A, goal-posts ; BB, goal-lines; • - 

CC, touch-lines. lnch . es ; " ldt „ h . 1 c “- 

In tlic Rugby Union game the four cumference, 2oi to 
corners outside the line? marking ”6 inches. _ rrom 
the field of piny are known as these it will be 
toach in goal. gathered that the 

ball, weighing from 
12 to 13 oz., is oval in shape. It is the object 
of each side to obtain as many tries or goals as 
possible. At the present time matches in Eng- 
land are decided by a number of points ; a goal 
from a try or drop-kick scores three points; from 
a free kick (penalty for infringement of offside and 
other rules), two 'points ; for a try, one point is 
allowed. In other portions of Great' Britain a goal 
counts more than any number of tries, an arrange- 
ment which is not of the most equitable kind. A 
try is gained when a player touches the ball down 
in his opponents’ goal. This is accomplished by 
a player, when not offside, dodging his opponents 
and crossing the goal-line at any spot. A player 
is put offside if he enters a scrimmage from his 
opponents’ side, or, being in a scrimmage, gets in 
front of the hall, or when the hall has been kicked, 
touched, or is being run until by any of his own 
side behind him — i.e. between himself and his own 
goal-line. A side having so touched the hall down, 
one of the players of the same side must bring it 
up to the goal-line in a straight line from the spot 
where it was touched down, and thence walk out 
with it in a line parallel to the touch-lines such 
distance as he thinks proper and there place it 
for another of the side to kick. Should the hall 
he kicked directly over the cross-bar (not over 
cither post) it is a goal. A goal may, however, 
he obtained by a drop-kick (made by letting the 
ball fall from the hands and kicking it the very 
instant it rises) at anytime during the game; or 
from a place-kick (made by kicking the hall 
after it has been placed in a nick made in the 
ground for the purpose of keeping it at rest) or a 
di op taken as a free kick for a fair catch (a catch 
made direct from a kick, throw forward, or a 
knock on by one of the opposite side), or as an 
award for a penalty. 

For Association football the maximum size of 
ground i«J>00 yards by 100; the minimum, 100 
yards by 50. The most popular dimensions are 
120 yards by SO, and for cup tie matches, which 
are exceedingly numerous, the field of play must 
not he less than 110 yards by 70. The goal-posts 
are placed eight yards apart, with a bar across 
eight feet from the ground. In this game onlv 
goals count, and to obtain a goal the hall must lie 
passed lietwecn the goal-posts under the bar. No 
player is permitted to carry (take mote than two 
step.-, when holding the hall), knock on (strike or 
propel the hall with hand or arm), or handle (play 
the hall with hand or arm) the hall under anv 
1” etencc whatever, except in the case of the goal- 
keeper, who, within hi« own half of the ground, 


may use his hands in defence of his goal, either In- 
knocking on or throwing, hut not carrying the hall. 
A goal cannot be scored from a free kick — the 
penalty for handlin'- the hall, offside play, or when a 
player* sends the hall over his own goal-line. The 
ball in the Association game is of an average cir- 
cumference of not less than 27 inches and not move 
than 2S inches. Matches are played between sides 
numbering eleven each, the pi ay ere being generally 
disposed as follows : a goal-keeper, two hacks, three 
half-backs, and five forwards. As at Rugby Union, 
the greatest factor towards success is the working 
together of the whole team. 

At the present time, even, complaints are frequent 
that football is associated with a large number of 
accidents. It certainly cannot he argued that the 
game is one of gentle character ; but it is beyond 
doubt that tlie large majority of mishaps occur 
through the non-observance of those rules which 
the governing bodies have from time to time drawn 
up with a view to the elimination of the rough 
element. 

In many parts of the world besides Great Britain 
football has of recent years spread in a remark- 
able way, hut it has perhaps taken the strongest 
hold in Australia, New Zealand, and Canada 
The latter two countries each sent a team to 
England in IS83 ; and in the early part of the 
same year a body of English football players 
visited Australasia, and found there opponents 
quite worthy of them. Two games are played in 
Australasia, the one being strictly according to 
the English Rugby Union code, the other a com- 
bination of the two styles so well known in Great 
Britain. In the Victorian or Australasian game, 
which is played almost universally in Victoria, 
New South Wales, and South Australia, the hall 
has to he bounded by the player while running, 
and in this particular the game differs from both 
Rugby Union and Association. It is with the 
New Zealanders chielly that Rugby Union finds 
favour, but both games arc exceedingly popular 
with the public, who muster in their thousands at 
the more important matches. Comparatively little 
Rugby Union is played either in Canada or the 
United States, hut in both countries the Association 
game flourishes, the team from the former country 
which visited England, as mentioned above, proving 
how assiduous had been their practice. Until the 
last quarter of the present, century football was less 
known in the United States ; but then, under the 
guidance of the New York and Paterson clubs, the 
game grew vapidly, and in April 1884 there was 
formed the American Football Association. From 
some quarters much opposition was experienced by 
American admirers of the game, which was voted 
altogether too rough, but despite opposition it has 
continued to make headway. It is worth mention 
that a variety of football is very popular with some 
Indian tribes, as the Washoes of Nevada. 

Foote, Andhew Hull, American naval officer, 
was born in New Haven, Connecticut, in IS0G, 
entered the navy in 1S22, and after some service 
against the pirates of the West Indies was ap- 
pointed captain in 1849. In 185G he gallantly 
carried by storm four Chinese forts at Canton, from 
which he had been fired on while protecting 
American property. On the outbreak of the civil 
war he equipped and organised the western flotilla, 
and in February 18G2, with his gunboat", he 
stormed Fort Henry. At Fort Donelson, in the 
same month, lie received a wound which soon 
afterwards compelled him to resign his command ; 
hut his services obtained for him the rank of rear- 
admiral and a vote of thanks from congress. He 
died in New York citv, 2Gth June 1SG3, while on 
his wav to take over the command of the fleet off 
Charleston. 
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Foote , SAMUEL, English actor and writer of 
comedy, was horn at Truro, in Cornwall, in January 
1720. His father at one time sat in parliament for 
Tiverton, and was mayor of Truro ; his mother 
inherited a considerable fortune from her brother, 
Sir John Goodere, Bart., who was murdered by 
another brother. Foote left Worcester College, 
Oxford, without a degree, and about 1740 entered 
the Temple ; but after wasting his fortune in a 
career of pleasure he turned to the stage as a 
means of support, and in 1744 made an unsuccessful 
debut as ‘a gentleman’ in ‘Othello.’ In 1747 
he opened the Haymarket Theatre — where he was 
at once director, actor, and dramatic author — with 
Diversions of the Morning. In this and other 
pieces he introduced well-known living characters, 
and, by his admirable powers of mimicry, succeeded 
in drawing large audiences ; the theatre was closed 
by order of the magistrates, but Foote hit on the 
device of inviting his friends to ‘a cup of tea,’ for 
which tickets were to be obtained at the coffee- 
houses. He appeared in a great number of parts 
in London, Edinburgh, and Dublin, but would 
seem to have achieved success almost solely in 
his own plays. In 1760 he broke his leg by a 
fall from his horse, and amputation was found 
necessaiy. This, however, did not interrupt his 
career; he even turned the incident to account on 
the stage, by composing parts expressly adapted 
to his own state. He died at Dover on 21st 
October 1777. Many anecdotes of him, though 
not infrequently borrowed from earlier sources, are 
given in Cooked Memoirs of Samvel Foote ( 1805) ; 
see also Forster’s essay in the Quarterly Review , 
1854, and the article by Joseph Knight in the Diet, 
of Nat. Biog., vol. xix. (1889). Of his plays the 
best are An Auction of Pictures, The Minor, The 
Liar, and The Mayor of Garratt, which have been 
frequently published. 

Foot-guards, the flower of the British in- 
fantry, and the garrison ordinarily of the metro- 
polis, comprise three regiments, the Grenadier, 
Coldstream, and Scots Guards. See Guards. 

Foot-poiIIld is the unit used to express the 
work done by any form of force. Thus, taking 1 lb. 
and 1 foot as the units of weight and distance, if 
1 lb. be raised through 1 foot, the work done is 
equivalent to 1 foot-pound ; and generally, if W 
represent the work done, P the weight in pounds, 
and h the height in feet, then W (in foot-pounds) 
= P h. 

Footprints. See Fossil. 

Foot-rot amongst sheep is of two varieties, 
the commoner consisting of an inordinate growth 
of hoof, which, at the toe or round the margin, 
becomes turned down, cracked, or torn, and thus 
affords lodgment for sand and dirt. Insufficient 
wearing of the hoof is the obvious cause, and hence 
the prevalence of foot-rot in soft rich pastures, and 
especially amongst sheep previously accustomed to 
bare, rough, or upland walks, where the hoof is 
naturally worn down by the greater amount of 
walking necessaiy to procure sustenance. Taken 
in time, when lameness is first apparent, and before 
the hoof is cracked and the foot inflamed, a cure 
rapidly follows the careful paring of the superfluous 
and diseased hoof ; indeed, further treatment is 
scarcely necessary unless any of the vascular parts 
have been laid bare, when a little tar may be 
applied as a mild astringent and protection from 
flies. When from inattention or neglect the hoof 
is separated from the sensitive parts beneath, when 
ulcers appear on the sole, or proud-flesh springs up, 
active astringents or mild caustics are necessaiy. 
The shepherd's old favourite butter of antimony, 
diluted with an equal quantity of tincture of 
myrrh, is a good remedy when cautiously and 


temperately used. A convenient paste, which in 
inexperienced hands is safer than a fluid caustic, 
may be made with equal weights of flowers of 
sulphur and finely-powdered sulphate of copper, 
rubbed up to the needful consistency with lard or 
oil. Many have great faith in a mixture of the 
salt of copper with gunpowder and lard. 

The second and more troublesome variety is allied 
to what is termed fold in the foot : instead of com- 
nieneing at the ground surface, it begins in the 
interdigital space, appears to depend upon consti- 
tutional rather than local causes, and frequently 
occurs along with the other variety, and is supposed 
to be contagious. The foot is hot, tender and 
swollen around and immediately above the coronet. 
There are ulcerations in the interdigital space, and 
the swelling and subsequently the sprouting of 
proud-flesh cause a separation of the toes. "When 
the tenderness and heat are great, poultices are 
advisable ; but in the milder cases and earlier 
stages the parts should be well washed with a 
solution of chloride of zinc, and in all cases the 
loose and semi-detached bora carefully removed, 
the parts thoroughly cleansed before applying the 
dressing, and afterwards protected by a bandage or 
a leather shoe well padded with tow. When ulcers 
appear they must Ire touched with lunar caustic 
or dressed with the paste already recommended. 

Foraillinifera, a class of unicellular animals 
or Protozoa, almost always marine in distribution, 
most characteristically provided with limy shells, 
which have formed the chalk of the past and are 
now forming similar deposits in the deep sea. A 
living Foraminifer, often about the size of a pin’s 
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A living Foraminifer ( Pohjstomdla slrigillata ). 

head, consists of a central nucleated mass of proto- 
plasm, of a shell surrounding this, and of long, 
branched, and interlacing threads of living matter 
streaming outwards, with food-absorbing and loco- 
motor functions. 

Description . — The shell, which is much better 
known than its tenant, is characteristically cal- 
careous, chambered, and covered with minute 
holes. But it is occasionally chitinoid, and often 
sandy, while a few forms approach Badiolarians in 
being flinty. At first a simple enough insheathing 
test, and so remaining in many forms, the shell is 
very generally added to, so as to cover successive 
overflowings of growth. The ways in which fresh 
chambers are formed — in linear series, in spirals, 
and the like — produce types of architecture of 
great beauty and variety, as to the building of 
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which we can only conceal our ignorance.by calling 
them organic crystallisations. The spirals often 
look like miniature sketches of the shells of 
Nautili, snails, and other molluscs. When parti- 
tions are formed between successive chambers 
they leave apertures through which bridges of 
protoplasm preserve the vital continuity. On the 
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especially at depths between 1000 and 2000 
fathoms, great beds of Globigerina ooze or modern 
chalk. In other regions sandy-shelled forms pre- 
dominate at the bottom. 

In marine geological strata from the Silurian 
onwards Foraminifera abound. Chalk consists 
almost wholly of fossil Globigerinids, and the 
Nummulites have contributed largely to the great 
Eocene limestones. The animal nature of Eozoon 
(q.v.) from the pre-Cambrian strata is now gener- 
ally denied, and is at least very doubtful. 


ally denied, and is at least very doubtful. 

Position and Classification. — The Foraminifera 
were so named by D’Orbigny in 1S2C, and placed 
beside the Cephalopods, to the shells of some of 


Shells of various Foraminifera. 

outer surface the outflowing protoplasm may 
reserve for itself one relatively large aperture, or 
a couple, or a few, but most characteristically 
there are numerous minute holes left all over the 
.shell. 

The internal protoplasm, so far as observed, is 
homogeneous, except for granules, frequent pig- 
ment, and the essential nucleus or nuclei. On 
the outflowing processes, which are more irregular 
and interlaced than is usual in Radiolanans, 
granules stream outwards and inwards in active 
currents. The colouring matter often resembles 
that of the diatoms on which the organisms so 
largely feed. The general absence of vacuoles, 
contractile or otherwise, is another of the contrasts 
between Foraminifera and Radiolarians, and is 
probably associated with the non-pelagic life of 
the former. Partner plant-cells or symbiotic algm 
have been but rarely seen within Foraminifers, 
whereas they are almost constant in Radiolarians. 
Multiplication typically takes place by a sort of 
internal budding. The nucleus divides into several, 
round each product of nuclear division the proto- 
plasm gathers, and thus are formed young indi- 
viduals which are eventually enclosed in shells and 
liberated from the parent Division of the entire 
animal has also been observed in a few cases. 
Dimorphism, or the occurrence of two diverse 
forms (possibly male and female) in one species, 
has been noticed, but no conjugation or incipient 
sexual union. In a few cases — e.g. Microgromia 
socialis— a number of individuals are united to 
form a loose colony, a primitive kind of association 
exhibited by not a few Protozoa. Most modern 
forms are small, below half an inch in diameter, 
and, many very much less, down to microscopic 
dimensions. The largest living species [Cyclo- 
clgpcus carpcntcri) measures slightly over 2 inches 
acro-s the shell, and recalls the extinct giant 
Nummulites, many of which were as large as half- 
crowns. 

Distribution. — The Foraminifera are mostly 
marine, and occur at all depths; a few (Glo- 
bigerinids), like the Radiolarians, are pelngic; 
most live on submerged objects or at the bottom. 
A few from brackish and even fresh water are 
known, and one species [Gromit c tcrricolu ) has 
gone ashore. The pelngic forms ns they die sink 
i gently to the bottom, and are there" forming, 


beside the Cephalopods, to the shells of some of 
which the tests present a mimetic or prophetic 
resemblance. The title referred not, as might be 
supposed, to the superficial apertures on the shell, 
but to the communications between successive 
chambers. Hertwig would call them Thalamo- 
pliora, in allusion to the typical chambered shell ; 
while Carpenter emphasised the living network of 
processes in the title Reticularia. Accenting as 
they do the amoeboid phase of cell-life, the 
Foraminifera have their place beside Amoeba 1 , 
Radiolarians, and Sun-animalcules in the Rhizopod 
division of Protozoa (q.v.). They were formerly 
classified as Perforate and Imperforate according 
to the presence or absence of numerous apertures 
on the test, but as this distinction separates 
apparently adjacent forms it is no longer generally 
adopted. By Brady, who has described the 
Challenger collection in a monumental monograph, 
they are classified in ten families, of which Gromia, 
Mil'iolina, Astrorhiza, Lituolina, Textularia, Chilos- 
tomella, Lagena, Globigerina, Rotalia, and Num- 
mnlites are the name-giving types. In Gromia 
the shell is chitinoid, flexible, and with a single 
aperture ; in the related Shepheardella there is an 
aperture at each end of an elongated test. The 
test of Miliolina is normally of lime, but in brackish 
water tends to become chitinoid, and at gieat 
depths a siliceous film. Irregular sand particles 
form the primitive test of Astrorhiza, and the use 
of detached sponge spicules led to the related Mali- 
physema being mistaken for a very simple sponge. 
Among Lituolidre, Parkeria and Loftusia aic 
relatively large forms — about two inches in 
diameter and length respectively. A peculiarly 
interesting Challenger form among the pelngic 
Globigerinids — Ilastigcrina mnrrayi ■ — lias the shell 
surrounded by a zone of bubbly protoplasm, and in 
its vacuoles and internal shell suggests Radiolarian 
characteristics. The species of Foraminifera are 
legion, probably above two thousand. They are 
interesting, as illustrating complexity and beauty 
of architecture at the very threshold of life, and 
important both in the making of the earth and in 
the present-day economy of submarine life. 

Seo Eozoox, Nummulites, Ooze, Protozoa, Radio- 
laiuaxs ; Braily, Challenger lieiort, 188-1; Biitschli, 
Protozoa (Bronn’s Thierrcich ); Carpenter, l’nrker, and 
T. Rupert Jones, Tntrotl. to Study of Foraminifera (Ray 
Soc. Loud. 1862 ) : Schultze, Organ itmus dcr Potylhala- 
mien (be ip. 1831); and other works cited in Slicrborn’s 
Bibliography of Foraminifera (1S88). 

Forbacll, a manufacturing town of GS12 inhab- 
itants, in Lorraine, G miles S\Y. of Saarbruck. 
Here on Gth August 1S70 the French lmd to retreat. 

Forbes, Alexander Penrose, bishop, was bom 
in Edinburgh, the second son of Lord Medwyn, a 
judge of session, Gth June 1817, and spent the 
years 1837-10 in the East India Company's service, 
until ill-health compelled his retirement. Ilo 
graduated at Oxford in ISl-t, was ordained in the 
same year, and in 1817, at the early age of thirty, 
was consecrated Bishop of Brechin, in Scotland, 
receiving the honorary degree of D.C.L. in ISIS. 
A warm friend of I’usey, lie delivered a charge in 
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1857 which was practically a manifesto on the 
manner of the Eucharistic Presence ancl on the 
nature of the Eucharistic Sacrifice ; its publication 
raised a storm which culminated in its author’s trial 
before the other bishops of the Scottish Episcopal 
Church in I860, resulting in a ‘ declaration of cen- 
sure and’ admonition.’ Forbes died on Sth October 
1S75, more widely mourned than any Scottish bishop 
since the Reformation. He edited, with his brother, 
the Arbuthnot Missal (1864), published with 'an 
elaborate preface Kalcnclars of Scottish, Saints 
(1872), and was the author of valuable expositions 
of the Articles (2d ed. 1871) and Nicene Creed (2d 
ed. 1806), and of numerous other works, chiefly 
devotional. See Memoirs by Miss Skene (1876) 
and Canon Mackey (18S8). 

Forbes, Archibald, special correspondent of 
the Daily News, is a native of Morayshire, and a 
‘ son of tiie manse,’ bom in 1838. He was educated 
at Aberdeen University, and served for some years 
in the Royal Dragoons. But in 1870-71 he went 
through the Franco-German war as war-correspond- 
ent ; and thenceforward, whether in Spain with 
the Carlists, in Cyprus, in the Russo-Turkish cam- 
paign, or in the Zulu war of 1879, he accustomed 
the British public to expect feats of unexampled 
audacity, swiftness, tact, and pluck in securing and 
transmitting his vivid first-hand notes of events at 
-the front to his newspaper. A memorable exploit 
was his famous ride or 110 miles in 15 hours, in 
order to report at once the victory of Ulundi ( 1879 ). 
He has lectured in Great Britain, America, and 
Australia, and has written a novel, Drawn from 
Life (1870), Glimpses through the Cannon Smoke 
(1880), ancl a short life of Chinese Gordon (1884). 

Forbes, Duncan, of Culloden, a Scottish 
politician of the 18tli century,' and Lord President 
of the Court of Session, was born either at Culloden 
or at Buncluew — for the family possessed both 
estates — in the neighbourhood of Inverness, on the 
10th November 1685. In 1704 he commenced his 
legal studies in Edinburgh, and completed them 
at Leyden. On his return from Leyden he was 
called to the bar, and almost immediately after 
appointed Sheriff of Midlothian. He rose rapidly 
into practice and into political influence through 
his connection with the great Duke of Argyll. 
During both of the rebellions he acted a pro- 
minent part on the side of the Hanoverian govern- 
ment. In 1715 he was in the north actively 
engaged in opposing the rebels along with his 
elder brother John. After the suppression of the 
rebellion he was opposed to the project of carrying 
the prisoner's out of Scotland to be tried by English 
juries ; ancl he was opposed to the forfeitures also 
on grounds of policy as well as of humanity. The 
only effect of his moderation was to bring suspicion 
on his own loyalty. In 1725 he became Lord Advo- 
cate. He was not distinguished as a debater, but he 
was much employed at this period of his career in 
appeal cases. In 1734 his brother John died, and 
lie succeeded to the estates of the family. During 
many subsequent years he largely ruled the 
destinies of Scotland and contributed to her dawn- 
ing prosperity by fostering ancl developing her 
internal resources. His policy, even before 1745, 
was to extinguish the rebellious temper by gaining 
over the Jacobites to the government, and by forming 
Highland regiments under loyal colonels. Forbes 
was appointed President of the Court of Session in 
1737 ; but he still continued his interest in the 
general improvement of the country. Though he 
was aware of the character and, in general, of 
the designs of the Jacobites, the rebellion of 1745 
took him by surprise. But he was no sooner 
aware of the danger than he hastened to the north, 
as he had done on the occasion of the former out- 


break ; and by his presence and the influence which 
he possessed in his own district, he did much to 
counteract the proceedings of the rebels. Lovat 
made an attack on Culloden House, from which he 
was beaten off’ with great spirit by the president 
and his people. When the rebellion spread he was 
compelled to take refuge in Skye ; and on his 
return after Culloden, instead of reaping the fruits 
of his services, he was regarded with jealousy and 
aversion by the government. Even the large 
sums of money he had advanced were never repaid 
him. The ingratitude of the government and the 
disasters brought on the country by the rebellion 
shortened bis days ; but he discharged his judicial 
duties till within a month of his death, 10th 
December 1747. See Hill Burton’s Lives of Lord 
Lovat and Duncan Forbes of Culloden ( 1847 ). 

Forbes, Edward, naturalist, was the son 
of a banker, and was born at Douglas, Isle of 
Man, February 12, 1815. He received a des- 
ultory and imperfect education in early life in 
consequence of ill-health. In 1831 lie went to 
London with the intention of becoming a student 
at the Royal Academy, but later in the same 
year entered the university of Edinburgh as a 
student of medicine ; and in 1836 he finally relin- 
quished his medical studies to devote himself 
exclusively to the natural sciences. In 1836-37 
he studied at Paris under Geoffroy St-Hilaire, 
Jussieu, and De Blainville. From the first year of 
his college life Forbes had spent his summer vaca- 
tions in rambles over various parts of Great Britain 
or in excursions on the Continent, publishing the 
results of the observations which he made either as 
separate works or in the pages of scientific journals. 
In 1841 he joined the surveying ship Beacon as 
naturalist, and accompanied that vessel during the 
survey of a part of Asia Minor. On his return to 
England in 1843 he became professor of Botany in 
King’s College, London, ancl curator of the Geo- 
logical Society. In 1844 he was appointed palaeon- 
tologist to the Museum of Geology in connection 
with the Ordnance Geological Survey ; in 1851 
professor of Natural History in the School of Mines ; 
in 1852 president of the Geological Society- ; and in 
1S53, on the death of Professor Jameson, he was 
elected to the vacant chair of Natural History in 
the university of Edinburgh. In the summer of 
1854 he delivered a short course of lectures — the 
only one he was destined to give— for at the com- 
mencement of the winter session he was seized 
with a severe illness, which speedily proved fatal ; 
and he died on the 18th November 1S54, in the 
thirty-ninth year of his age, and in the very zenith 
of his fame. Forbes had been a voluminous writer 
and a diligent observer of nature from his earliest 
youth, and had collected an immense mass of 
materials, many of which were, however, left at his 
death in a state of disorder. He did much to 
advance and systematise special departments of 
natural history, both by his own labours and by the 
stimulus which he imparted to his associates and 
pupils. His classification of the British star-fishes 
opened a new era in that branch of zoology ; and 
his discovery- that air-breathing molluscs lived at 
the period of the Purbeck beds rectified many erro- 
neous hypotheses. From an early period he had 
directed his attention to the distribution of animal 
and vegetable life in different zones of the sea and 
land, and his observations in this path of inquiry- 
have opened many- new fields of research. Of his 
separate works, papers, and monographs upwards 
of two hundred were published, many of them 
copiously- illustrated by his own beautiful drawings. 
Among them may be instanced the following : On 
thcDistrib. of Pulmonif Mollusca in Europe [ 1838), 
Mcilacol. Moncnsis (183S), Star-fishes (1841), The 
Radiata and Mollusca of the TEgcan{ 1843), Travels 
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in Lycia (in conjunction with Spratt, 1846), Naked- 
eyed Medusas (1847), British Molhtsca (conjointly 
with Hanley, 4 vols. Svo, 1853), and Collection of 
Literary Papers by E. Forbes (1855). See the 
Memoir by 6. Wilson and A. Geikio (1861). — His 
brother David ( 1S28-7C) was distinguished as a 
geologist. 

Forbes. James David, physicist, was the son 
of Sir William Forbes of Pitsligo, and grandson 
of the Sir William given below. Born at Edin- 
burgh, April 20, 1S09, he studied in the university 
there from 1825 until 1830, when he was called 
to the Scottish bar. But the physical sciences 
were from an early age serious rivals to the law 
in his affections. From 1833 he held the chair 
of Natural Philosophy in Edinburgh University, 
exchanging it in 1859 for the principalship of the 
United College in the university of St Andrews. 
Among his contributions to science are his investi- 
gations on the polarisation of radiant heat by the 
tourmaline, and also by reflection, and its circular 
polarisation (1834) — discoveries forming some of 
the strongest proofs of the identity of calorific and 
luminous rays; the unequal polarisation of heat 
from different sources (1844); the conductivity of 
heat by iron ; the refrangibility of heat ; the 
depolarisation of heat ; underground temperatures, 
&c. He is, however, best known by his researches 
on the motion of glaciers, in connection with which 
subject he wrote Travels through the Alps ( 1S43), 
Norway and its Glaciers (1853), Tour of Mont 
Blanc and Monte Rosa (1855), and Occasional 
Papers on the Theory of Glaciers ( 1S59 ). He was 
the first to establish the great fact that glacier ice 
moves in its channel like a viscous fluid, the middle 
moving faster than the sides, and the upper portions 
faster than the lower. In meteorology Forbes, 
among other things, improved Wollaston’s applica- 
tion of the thermometer to the determination of 
heights, and verified Fourier’s theoretical results 
concerning the temperature of the ground at 
different depths and in different kinds of soil 
and rock. He also contributed numerous papers 
on astronomy and other subjects to the Transac- 
tions of the Royal Societies of London and Edin- 
burgh, to the Edinburgh Philosophical Journal, 
and similar periodicals. He died December 31, 
186S. See his Life and Letters, edited by Shairp, 
Tait, and Adams Reilly (1873). 

Forbes, Sin John, physician, was born about 
the close of 1787, at Cuttlebrae, Banffshire. After 
studying at Aberdeen and Edinburgh he entered 
the navy in 1807 as assistant-surgeon ; in 1SI7 he 
took the degree of M.D. at Edinburgh; and after 
practising as a physician at Penzance and at 
Chichester lie went in 1840 to London, where he 
speedily made a large practice. He was knighted 
in 1853 hv the Queen, to whose housoliold he held 
the appointment of physician in ordinary. Ho was 
F.R.S. and D.C.L. of Oxford, as well as member of 
numerous foreign societies. Conjointly with Dis 
Tweedie and Conolly he was the editor of the 
Cyclopaedia of Practical Medicine (4 vols. 1S32-35). 
In 1S3G lie founded the British and Foreign Medical 
Review, which lie carried on for twelve years. To 
him in a great measure belongs the merit of having 
introduced the use of the stethoscope in England, 
and of having successfully directed the attention of 
British practitioners to tire art and practice of 
physical diagnosis. Tie died 13tli November 1861. 

_ Forbffe. Sin William, of Pitsligo, an eminent 
Scotti-h bVnker, son of Sir William Forbes, Bart., 
advocate, Wis born in Edinburgh, April 5, 1739. 
In his fifteenth year he entered the bank at Edin- 
burgh of .\U's\rs John Contt.s & Co., and in 1701 
wiv, admitted partner: and in 1703 a new com- 
pany was formed of which Sir William Forbes 


ultimately became the head. In 1781 lie purchased 
the estate of Pitsligo, Aberdeenshire, which had 
been forfeited by Lord Forbes of Pitsligo for talcing 
part in the rebellion of 1745. He published a 
Life of his friend Beattie, the poet, in 1S05; also 
Memoirs of a Banking House, being the history of 
his own (1803; ed. by Robert Chambers; I860). 
He died November 12, 1S06. His hank became in 
1830 the Union Bank of Scotland. One of his sons 
was John Hay Forbes, Lord Medwyn. 

Forbcs-Mack cuzie, William • ( 1 801-62 ), 
M.P. for Peeblesshire, whose name is known in 
connection with aii Act introduced by him and 
passed in 1S53 ‘ for the better regulation of public- 
houses in Scotland,’ prohibiting provision-merchants 
from selling excisable liquors ‘ to be drunk on tlie 
premises,’ permitting public-houses to be open on 
week-days only between 8 A.M. and 11 P.M., and 
forbidding the sale of liquor in hotels throughout 
the Sundays save to lodgers and bona-fide travellers. 
See Licensing Laws. 

Forbidden Fruit, or Adam’s Apple, a name 
fancifully given to the fruit of different species of 
Citrus, especially to C. Mcdica, var. paradisi, which 
has indentations in its rind suggesting tooth-marks. 
In Ceylon the same name is applied to the fruit of 
Tabcrncvmoniana dichotoma ( Apocynaceie). The 
shape of the fruit suggests the ielea of a piece 
having been bitten off, and the legend i-uns that it 
was good before Eve ate of it, although it has been 
poisonous ever since. 

Force. As employed in physical science, the 
term force means any cause which changes the 
direction or speed of the motion of a portion of 
matter. It is therefore correctly applied to a 
push or pull, to the weight of a body, the attrac- 
tion exerted by a magnet on a piece of iron or 
by an electrified body on a pith-ball, &c. This is 
expressly laid down in the first of Newton’s Laws 
of Motion— to wit : 

Every body perseveres in its stale of rest, or of 
uniform motion in a straight line, except in so far 
as it is compelled by forces to change that state. 

Now, we find that we can, by conscious muscular 
exertion, set a piece of matter in motion, and also 
change its motion both in speed ami in direction. 
Hence we figure to ourselves that we are exerting 
force upon it. But here great caution is requisite, 
as the direct impressions of sense are, in many 
cases, notoriously misleading. Until we know 
what Matter (q.v.) is, it is practically useless to 
speculate as to the precise nature of force, if 
indeed there be such a thing at all. Even Newton’s 
language has an anthropomorphic character which 
it would be didicult to avoid without coining words 
for the purpose. Of course in Newton’s system 
the force is assigned in direction and magnitude by 
the change of motion (i.e. of Momentum, q.v.) 
said to be produced by it iu a given time. This is 
the essence of the second law of motion. 

And the third law greatly extends our view of 
the subject, for it points out that force is always 
dual : 

To every action there is always an cgual and 
contrary reaction, or the mutual actions between two 
bodies arc always equal and oppositely directed. 

But, as the results of the action and reaction 
alike are mere changes of momentum, and as neither 
can present itself without the other, all that we 
are logically entitled to say is that no change of 
motion takes place unaccompanied by an equal nml 
opposite change. The introduction of the action 
and reaction may thus he meiely an attempt to 
explain this observed interchange of momentum 
by the help of the sense-suggested notion of force. 

There is no doubt that the introduction of the 
idea of force hits been very useful, if only in 
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enabling us to express the fundamental laws of 
dynamics in a particularly concise and easily in- 
telligible form. But there is equally little doubt 
that everything yet known on the subject can be 
perfectly well expressed without the use of the 
term force, or of the idea which it embodies. 

The dynamical expression for which the term 
force has been introduced as a substitute pre- 
sents itself in two forms, different in name and 
conception, but intrinsically the same — viz. the 
time-rate at which momentum (see Motion, 
Laws of) changes, or the space-rate at which 
Energy (q.v.) is transformed or transferred. 
Thus, when a stone is let fall,, the momentum 
which it acquires is proportional to the time of 
falling, so that after t seconds its amount is, say-, 
At; and in falling through a space of h feet it 
loses in potential energy, while it gains in kinetic 
energy, an amount proportional to tire height fallen 
through, say, B/i. Experimental measurement shows 
us that A and B are one and the same quantity, 
and we say it represents the weight of the stone — 
i.e. the force under which we figure to ourselves that 
the fall takes place. It is very convenient to do so. 
But, except the indications of our muscular sense, 
we have no proof whatever that there is any reason 
for the fall of the stone other than the observed 
fact that energy has the property of preferring the 
kinetic to the potential form. And the statement 
that a stone of given mass has potential energy to 
a given amount, depending directly on its elevation 
above tbe earth, is sufficient (without even mention 
of weight, or of force in any form ) to enable us to 
calculate all tbe circumstances of its fall. Though 
we have confined ourselves to an exceedingly 
simple example, a similar but of course more 
general statement as to energy enables us to make 
the calculation requisite for determining the motion 
in all cases, however complex. 

Newton’s definition of force has sometimes been 
amended (?) into ‘Any cause which changes, or 
tends to change, the motion of a body.’ But this is 
entirely foreign to his system. For his seebnd law 
expressly says, ‘ Change of momentum is proportional 
to force, and takes place in the direction of the 
force.' Hence, from Newton’s point of view, there 
is no balancing of forces, though there may be 
balancing of tire effects of forces. 

The Resultant of two forces which act on the 
same particle of matter is defined as the single 
force which could produce in that particle the same 
change of momentum as would the two given forces 
if they acted jointly on it for the same period of time. 
As it follows at once from Newton’s second law that 
different forces, acting for equal times on the same 
particle, produce velocities in their own directions 
and proportional to their magnitudes, the question 
of compounding these forces is the same as that of 
compounding the corresponding velocities. Hence 
we have at once the only correct basis for the 
proof of that Parallelogram of Forces, or Triangle 
of Forces, on which (from the so-called statical 
point of view) as much absolutely useless thought 
has been expended as upon Euclid’s celebrated 
twelfth axiom and its consequences. 

The tine measure of a force is, of course, the 
amount of momentum which it produces in a given 
time. Hence, if our fundamental units of mass, 
length, and time be the pound, foot, and second, 
unit force is that which gives in one second a speed 
of one foot per second to a mass of one pound. 
This is the British absolute unit of force. As 
gravity produces a speed of about- 32 feet per 
second during each second of the motion of a 
falling body, the unit force is (speaking very 
rougldy) about -jkd part of the weight of a pound — 
i.e. about the weight of half an ounce. If we 
adopt the so-called C.G.S. system, in which the 


units are the centimetre, gramme, -and second, the 
unit force (called a dyne) is that which in one 
second produces a speed of one centimetre per 
second in a mass of one gramme. Compared with 
the British absolute unit, the dyne is very' small, 
being little more than -p-J-^th part of it. 

But the most startling of all the reflections on 
force and its ultimate nature which have perhaps 
ever been made are those of Faraday. Without 
calling in question in ordinary cases the truth of 
the conservation of energy', he has endeavoured, by- 
experiment (the only genuine test in a question so 
novel and so profound), to prove what may- be 
called the Conservation of Force. Here we under- 
stand force itself, and not energy. He argues thus : 
Two masses, according to the undisputed law of 
gravitation, attract with four times their mutual 
force if their distance be diminished to half, and 
with only' one-fourth of the same if their distance 
be doubled. He asks whence comes the additional 
force in the former, and what becomes of the lost 
force in the latter case ? 

Now, it is evident that this is a new question, 
totally distinct from any' we have yet considered. 
To answer it, we must know what force is. Would 
gravitation have any' existence if there were but 
one particle of matter in the universe, or does it 
suddenly come into existence when a second particle 
appears ? Is it an attribute of matter, or is it due 
to something between the particles of matter? 
Faraday has tried several experiments of an ex- 
ceedingly delicate kind, in order to get at some 
answer to his question. A slight sketch of one of 
them must suffice. A pound-weight is not so heavy' 
at the ceiling of a room as it is when on the floor ; 
for, in the former case, it is more distant from the 
mass of the earth than in the latter. The difference 
for a height of 30 feet is (roughly) about j-sAuvth 
of its weight. Now, if a mass of metal be dropped 
through such a space, an additional force, a grow th 
of its weight, is called into play' ; and the object of 
the experiment was to detect whether electrical 
effects accompanied this apparent creation of force. 
The mass, therefore, was a long copper wire, whose 
coils were insulated (see Electricity) from each 
other, and whose extremities were connected with 
those of the coil of a delicate Galvanometer (q.v.). 
Had any trace of an electric current been produced, 
the needle of the galvanometer would have been 
deflected ; but, when all disturbing causes were 
avoided, no such deflection was detected. Other 
experiments with a view to the detection of other 
physical energies were also tried, but, like the 
first, with negative results only. 

From what has been said above it is clear that 
we must not hastily conclude that there is such 
a thing as force, though we are in the constant 
habit of speaking about it. Our sensations are all 
more or less misleading until we can interpret 
them. The pain produced by a blow is quite a 
different thing from the energy' of motion of a 
cudgel ; and, when our muscular sense impresses on 
us the idea that we are exerting force, we must be 
cautious in our conclusions. For it is certain that 
force is merely the rate per unit of length at which., 
energy- is transferred or transformed. ur 

Force and Fear are used as technical te" evl " 
in the law of Scotland to denote that amou- ni! }y' 
constraint or compulsion which is enough to ent in 
an engagement or obligation entered into u English 
influence. As consent is the essence of gee of ex- 
contracts entered into under compulsir 111 * 011 °f a 
law, void from the first, as if they- had re ;‘ to make 
entered into. But it is not every- dertainment of 
straint which will have this effer-m a judgment 
Bell states it ( Principles , 12), th opcrly- obtained, 
must be ‘ not vain or foolish le tW which is not m 
overpower a mind of ordinary 
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applied to a person of weaker age, sex, or condition, 
will produce the effect of overpowering violence on 
a firmer mind. Among tlie instruments of force 
and fear which have been held to annul engage- 
ment are threats and terror of death ; pain to 
one’s self, or one’s parent or child ; infamy and 
di. -grace ; imprisonment, when employed to obtain 
an advantage beyond the lawful object of it ; and 
even loss of property.’ On proof of force and fear 
the law restores the parties to the contract to the 
position in which they were before it was entered 
into, and will find the party employing it liable in 
damages as reparation for any injury done to the 
party constrained. The corresponding term in 
English law is Duress (q.v.). This is by imprison- 
ment or by threats. The kind of threats held to 
constitute duress are threats of imprisonment, or 
of loss of life or limb, or threats of mayhem — i.e. 
of the deprivation of a member proper for defence 
in light, as an arm, a finger, an eye, or a fore-tootli 
(but not a jaw-tooth, or an ear, or a nose, because 
these are supposed to be of no use in lighting). 
The maxim of the common law with regard to 
duress is that 1 what otherwise is good and just, if 
sought by force or fraud, becomes bad and unjust.’ 

Forcelliiii, Egidio, Italian lexicographer. 
See Facciolati. 

Forceps (Lat., ‘a pair of tongs or pincers’), the 
name given by surgeons to an instrument of great 
antiquity, used as a substitute for the lingers, and 
consisting of two levers of metal jointed together 
crosswise, nearer to one end than the other. The 
hand grasping the longer ends of the levers or 
handles closes the shorter ends, which are shaped 
so as to seize (irmly the intended object. There is 
scarcely a surgical operation in which some form of 
forceps is not applied ; and very numerous different 
shapes and sizes are made for different purposes. 
In addition to the forms used for the extraction of 
teeth (see Dentistry) there are, e.g., the dissecting 
forceps, which have roughened points, to lay hold of 
small portions of tissue which are to be divided by 
the knife ; the lithotomy forceps, which have blades 
concave like spoons ; and fenestrated forceps, which 
have apertures in the blades, and, as the soft tissues 
project into these, obtain a linn hold with less risk 
of tearing the parts. By means of Liston’s cutting 
forceps a powerful hand can divide a great thick- 
ness of bone. But tiie most important of all are 
the midwifery forceps, an invaluable invention in 
ca c es of dillicult delivery, which daily rescues from 
suffering and danger numerous 'mothers and 
infants. It was invented in the 17tli century, prob- 
ably by Paul Chamberlen, who, however, with his 
son and grandson, kept their method of facilitating 
delivery as a profitable family secret; and it did 
not become generally known to the medical pro- 
fession till the first half of the 18th century. 
Numerous modifications of the instrument have 
since been introduced, but its main principle 
lemains unchanged. It consists of two concave 
fenestrated blades, forming a cavity into which 
the head of the child (its. The blades are applied 
‘separately, one to each side of the head, and then 
together. Holding by the handles, tire ac- 

"--cheur aids the natural efforts of labour. The 
docs not necessarily or generally injure 
mother or child. 

British 

phvMcar*”*^ Entry. According to English law 

Forties 1 01 ! property, in order to take 

oi. l *, with violence or intimidation is 

advocate J “““demeanour. It is immaterial 

In ids fifloonth’“ Vow" 6 1,aS a *7^ *° 
burgh of Messrs not II , a ,P ur ».<>“ wrongfully in 
wn-T admitted -i n ! im l ,crt '. v by violence or threats 
pan/ w^'fornff.!!'^ «»*««> as forcible 


Forcings in Gardening, is a term used to 
designate a process in which artificial Iieat is 
applied so that (lowers, fruits, or other products 
of plants are obtained at a date or season other 
than that at which they may be had in the ordinary 
course of culture. Thus, for example, kinds of 
grapes which by the simple influence of the heat of 
the sun in a vinery do not ripen till September or 
October are induced by forcing to ripen in March 
or later, according to* the period the process is 
commenced ; and strawberries, which ripen in the 
open air in Britain variously from June to 
September, in the forcing-house yield their fruit 
from February onwards. Conducted, as the 
system is, during the short days of the year, the 
chief obstacle the gardener has to contend with is 
diminished light. This in the case of forcing fruits 
taxes his skill to the utmost, because abundant 
light is essential both to the proper fertilising of 
the flowers and to the perfecting of the fruit. 
Some vegetables and salacls and many flowers are, 
however, more successfully forced in the dark than 
in light. Rhubarb, sea-kale, mushrooms, lily of 
the valley, lilac, are all forced in greater or less 
darkness' in order the better to develop their 
individual perfections. The remarkable purity of 
the colour of the flowers of the last two, as seen 
in the shops in December and January, is due to 
this circumstance ; and the result will appear the 
more striking to the uninitiated when it is stated 
that a purple variety of lilac is preferred to a 
white one for forcing, because it not only comes 
out of the process a purer white, but with greater 
substance than the latter. Forcing in its applica- 
tion to various plants— especially flowering plants 
— has greatly extended during the last twenty 
years, and is still extending. It may be regarded 
as the greatest triumph of horticultural art, be- 
cause it renders possible the enjoyment of nature’s 
summer bounties in all their freshness, lusciousness, 
and beauty in winter. See Gardening. 

Ford, John, dramatist, was the second son of 
Thomas Ford of Ilsington, Devonshire. Ho was 
baptised at Ilsington, 17th April 15SG. After 
studying for a short time at Exeter College, Oxford, 
he became in November 1602 a member of the 
Middle Temple. His first work was an elegy on 
the death of the Earl of Devonshire, entitled Fame's 
Memorial (1G06), with a dedicatory sonnet to 
Penelope, Countess of Devonshire (the ‘Stella’ of 
Sidney's sonnets ) ; and in the same year he pub- 
lished Honour Triumphant ; or the Peers' Challenge 
... Also the Monarchs' Meeting ; or the King of 
Denmark's Welcome into England. He was writing 
for the stage as early as 1G13, when his unpublished 
comedy, Ah III Beginning has a Good End, was acted 
at the Cockpit; but the first of his published plays 
is The Lover s Melancholy, produced 2-ltli November 
1G28 and printed in 1G29, a comedy of no particular 
merit. His most powerful tragedy, ’Tis pity She 's 
a Whore, acted at the Phoenix in Drury Lane, 
was published in 1C33, with a dedicatory epistle 
to John, first Earl of Peterborough. To the snme 
year belongs The Broken Heart, dedicated to Lord 
Craven. The closing scenes, deeply impressive but 
strangely fantastic, were passionately admired by 
Charles Lamb. Love's Sacrifice ( 1633 ), dedicated to 
the author's cousin, John Ford of Gray’s Inn, is in 
parts excellent, but disappointing as a whole. Far 
more satisfactory is The Chronicle History of Perkin 
Warbcck (1G31), dedicated to the Earl (afterwards 
Duke) of Newcastle. The Fancies Chaste and Noble 
(1638), dedicated to the Earl of Antrim, has an 
interesting but badly handled plot. The Lady's 
Trial (163S), had it been equal at all points, would 
have been a good play ; it fails in the last act. The 
Siai's Darling, licensed for the stage in March 
1023-24 and posthumously published in 1G5G, was 
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written in company with Dekker, wiio probably 
supplied the pleasing lyrical passages. Two other 
])lays by Dekker and Ford, The Fairy Knight and 
The Bristoivc (Bristol) Merchant, were produced in 
1 G'24, but were not published. The Witch of 
Edmonton, produced circa 1621 and published in 
105S, was written with Dekker and William 
Rowley. Ford’s share was probably confined to 
the scenes which relate to Frank Thorney. On 
one occasion Ford collaborated with Webster ; but 
the tragedy, A late Murder of the Son upon the 
Mother, licensed for the stage in September 1624, 
was not given to the press. To Webster’s Duchess 
of Malfi (1623) Ford prefixed a copy of commend- 
atory verses. Among the plays unfortunately 
destroyed by Bishop Warburton’s cook were four 
pieces by Ford, a _ tragedy, and three comedies. 
The tragedy, Beauty in a Trance, was entered in 
the Stationers’ Register in 1653, and the three 
comedies, The London Merchant, The Royal Combat, 
and A?i Ill Beginning has a Good End, were entered 
in 1660 ; but all four remained unpublished. 

After the publication ( 1639 ) of The Lady's Trial 
Ford passes from notice. There is a tradition that 
he secured a competence by his professional labours, 
and ended his days in Devonshire. It is certain 
that he was not dependent on the stage for his 
livelihood. In procuring practice he was doubtless 
aided by the influence of his maternal uncle, Lord 
Chief-justice Popham. Ford had little comic 
talent, but his place among the tragic poets is 
unassailable. There is often a want of spontaneity 
in his writings ; he is too elaborate and too subtle ; 
but his two great tragedies, 'Tis Pity and The 
Broken Heart, are not far inferior to Webster’s 
masterpieces. William Gifford edited Ford’s works 
in 1827 ; another edition by Hartley Coleridge 
appeared in 1840; and in 1869 Alexander Dyce 
issued a revised edition of Gifford’s Ford. 

Ford, Richard, F.S.A., was born in 1796, 
raduated at Oxford in 1S17, and was called to the 
ar, though he never practised. The years 1S30-34 
were spent in a series of long riding tours in Spain; 
and in 1845 appeared the first edition of his de- 
lightful Handbook for Travellers in Spam. His 
Gatherings from Spam (1846) is mainly made up 
of charming matter which want of space caused to 
be cut out of the second edition of the Handbook. 
For twenty years Ford was a contributor to the 
Quarterly and other reviews, and his papers on 
Spanish art especially are of great value. He died 
1st September 1858. 

Fordun, John of. This early Scottish chron- 
icler was a secular priest, and a canon of the 
cathedral church of Aberdeen. It has been inferred 
from his name that he was bom at Fordun, in 
Kincardineshire. Having proposed to himself the 
compilation of a chronicle of Scotland, he is said to 
have travelled on foot through Britain and Ireland 
in search of materials. He lived to write only live 
books of his Scotichronicon, bringing the history 
down to the death of King David I. in 1153. He 
left collections extending to the year 13S5, about 
which time he is supposed to have died. The work 
which John of Fordun had left unfinished was 
resumed in 1441 by Walter Bower, abbot of the 
monastery of Austin Canons Regular, at Inch* 
colm, in the Firth of Forth. Making use of his 
collections so far as they went, Rower enlarged the 
five books Which Fordun had completed, and wrote 
eleven new books, bringing the Scotichronicon 
down to the year 1437 ; but many of his alterations 
corrupted Fordun’s narrative. The work is the 
chief authority for the history of Scotland piior to 
the 15th century ; its value being greatest during 
the 14th, when it is contemporary. Of the 
Scotichronicon there exist upwards of twenty MSS., 


the purest as regards Fordun’s text being that 
preserved in the Wolfenbiittel .library- Four 
printed editions have been published. The latest 
edition of Fordun’s own work is that chiefly from 
the Wolfenbiittel MS. edited by W. F. 'Skene 
(2 vols. Edin. 1871-72); one of the volumes being 
an English translation of the Latin text. 
Forecasts. See Meteorology. 

Foreclosure, in English law, the process by 
which a mortgagor failing to repay the money lent 
on the security of an estate is compelled to forfeit 
his right to redeem the estate. Every person 
having mortgaged his estate is entitled to an 
equity of redemption, which can only he cut off 
by a formal process. For this purpose the 
mortgagee files a bill of foreclosure, praying that 
an account may be taken of the principal and 
interest due under the mortgage, and that the 
mortgagor, on failing to pay, may forfeit his 
equity of redemption. If on the day fixed for 
payment the money he not forthcoming, the 
niortgagor will be declared to have forfeited his 
equity of redemption, and the mortgagee will be 
allowed to retain the estate. See Mortgage. 

Foreign Enlistment Act. In the law of 

England there was a statutory prohibition of 
enlistment in the service of a foreign prince 
from the times of James I. ; hut the statute 
commonly known as the Foreign Enlistment Act 
is that of 1870. It provides that if any British 
subject shall agree to enter the service of any 
foreign state at war with any friendly state, either 
as a soldier or a sailor, without the license of 
Her Majesty, or an order in council or royal pro- 
clamation, or if any person within the British 
dominions induces any other person to enlist in 
the service of a foreign state, such person shall 
he guilty of a misdemeanour. The officers of 
the customs, on information on oath, may detain 
any vessel having persons on board destined for 
unlicensed foreign service. Masters of vessels 
knowingly having such persons on hoard are 
punishable by fine or imprisonment or both. 
Persons building any vessel for foreign service 
without license are guilty of a high misdemeanour; 
and the ship and stores are forfeited. Even to 
assist a foreign state at war with a friendly state 
by supplying warlike stores without license is a 
misdemeanour punishable with fine and imprison- 
ment. These penalties are irrespective of any 
consequences that may follow to the individual 
for having committed a breach of international 
law. See Mercenaries. 

Foreigner. See Alien. 

Foreign Law. The term foreign is applied 
by lawyers to places and matters outside the limits 
within which certain laws apply and courts have 
jurisdiction. Thus, to an English lawyer Scotland 
is a foreign country. Foreign law as such lias, 
of course, no application to England ; hut the 
comity of nations requires that it should be 
recognised and acted upon in certain cases, as, 
for example, by the Extradition (q.v.) of offenders. 
The judgment of a foreign court, if in favour of 
the defendant, is an answer to an action brought 
on the same complaint in England ; if in favour 
of the plaintiff, it is accepted as primA facie evi- 
dence that his claim is well founded, and he may 
obtain satisfaction by suing on the judgment in 
England. Foreign law is proved in an English 
court as a matter of fact by the evidence of ex- 
perts, or, if necessary, by taking the opinion of a 
foreign court. Government is empowered to make 
treaties for facilitating mutual ascertainment of 
laws. The courts will not act on a judgment 
which seems to have been improperly obtained, 
nor will they enforce a foreign law which is not in 
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accordance with natural justice as we understand 
it. The foregoing rules are not peculiar to England ; 
they are followed by the courts of other countries. 
The French courts, for example, give effect to 
English judgments. A creditor in Britain suing 
a debtor who is abroad may usually obtain leave 
to cite or serve him with process in his absence; 
in England leave is also given to serve process 
out of the jurisdiction ; as to Scotland, see 
Edictal Citation. The judgment obtained. in 
the debtor’s absence may be enforced by a foreign 
court. Foreigners resident but not domiciled in a 
country may usually sue one another in the ordi- 
nary courts ; but the French courts have refused to 
entertain such suits, except in commercial matters. 

The Foreign Jurisdiction Acts regulate the pro- 
ceedings of criminal courts in places (such as 
Turkey, for example) where the local government 
is bound by treaty or capitulation to permit British 
magistrates to act. The Foreign Enlistment Act 
is a separate article (q.v.). In London and some 
other cities there is a custom called Foreign Attach- 
ment. When a defendant fails to appear to an 
action his property within the local jurisdiction 
(e.g. debts due to him) may be attached in order 
to compel his appearance or to obtain satisfaction 
of claims against him ; see Attachment. 

Foreign Money. See Tender. 

Foreign Office. See Secretary of State. 

Foreland, North and South, two promon- 
tories of England, on the east coast of Kent, 
between which are the Downs and Goodwin Sands. 
North Foreland, the Cantium of Ptolemy, which 
forms the north-east angle of the county in 51° 
22' N. lat. and 1° 26' E. long., consists of chalky 
cliffs, nearly 200 feet high. It has a lighthouse 
85 feet high, with a fixed light, 18S feet above the 
sea, and seen 20 miles off. Soutli Foreland, also 
composed of chalk-cliffs, is 16 miles S. of North 
Foreland, in 51° 8' N. lat. and 1° 22' E. long. 
It has two fixed lights, respectively 3S0 and 275 
feet above the sea, and seen from a distance of 
25 and 22 miles. It was off this part of the coast 
that the four days’ sea-fight between Monk anil 
De ltuytcr took place in 1066. 

Forensic Mcdiciuc, another term for Medical 
Jurisprudence (q.v.). 

Forcsliorc. See Seashore. 

Foreshortening, a term in Painting or 
Drawing, applied to signify that a figure, or a 
portion of a figure, which is intended to be viewed 
by the spectator directly or nearly in front, is so 
represented as to convey the notion of its being 
projected forward ; and, 'though by mere compara- 
tive measurement occupying a much smaller space 
on the surface, yet to give the same idea of length 
or size as if it had been projected laterally. 
Forestalling. See Engrossing. 

Fores 1 ers, Ancient Order of. See Friendly 
Societies. 

Forcst-fly, or Horse-fly (Iltppobosca equina), 
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frequent in forests, particularly in the New Forest, 
Hampshire. It is a small insect, about four lines 
long, of a shining brown colour, with some yellow. 
Living on the blood of its host, it especially infests 
the tail, belly, and flanks. The insect passes the 
larval stage anil becomes a pupa within the mother. 
One only is produced at a time, enclosed in a rela- 
tively large, black, bead-like, tough cocoon, from 
which the insect finally emerges by bursting open a 
kind of lid. 

Forest Laws. Forest is defined by Coke to 
be a safe preserve for wild animals (/era-) of tlie 
cliase. A forest, in the sense of the law of Eng- 
land, is a large tract of open ground, not neces- 
sarily covered with wood; but usually containing 
woodland interspersed with pasture, and forming 
part of the property of the monarch, and governed 
by a special code, called the forest law. This 
particular law not only had reference to matters 
connected with hunting and the like, but gener- 
ally governed the persons living ■within the forest 
in all their relations. Though the privilege of 
forest belongs of right to the sovereign alone, it 
may be granted by him in favour of a subject, who 
becomes entitled to exercise the privileges of forest 
in the district assigned. This light was exercised 
by the Saxon kings, who reserved large tracts of 
country for bunting. William the Conqueror 
greatly extended the royal forests, by laying desert 
vast districts in Hampshire and Yorkshire ; ho 
also introduced penalties of the severest kind for 
offences against the game. But the laws of the 
forest were first reduced to a regular code by 
tlie Forest Charter of 1217. The right of the 
sovereign to create a forest is by the common law 
confined to lands of his own * demesne. Henry 
II. had arbitrarily exercised bis power by afforest- 
ing the lands of bis subjects ; but by this charter 
of Henry III. it was provided that all forests 
so made' should be disafforested. By the same 
charter the penalties for destroying game were 
greatly modified, it being provided that no man 
should lose life or limb for slaying deer, but that 
the punishment should be restricted to fine or im- 
prisonment for a year and a day. Chap. 11 contains 
the following curious privilege : ‘ Whatsoever arch- 
bishop, bishop, earl, or baron, coming to us at our 
commandment, passing by our forest, it shall bo 
lawful for. him to take and kill one or two of our 
deer by view of our forester if be be present; or 
else lie shall cause one to blow an bom for him, 
that be seem not to steal our deer; and likewise 
they shall do returning from us.’ Charles I. ’a 
attempts to impose penalties and exact fines for 
alleged encroachments on the ancient boundaries of 
the forests, though the right to tlie lands thus 
taken was fortified by possession for several cen- 
turies, were among the first grievances with which 
the Long Parliament dealt. Since tlie passing of 
the Act for the ‘certainty of forests’ (16 Car. I. 
chap. 16), the laws of the forest have practically 


Forest-fly (Hippob^ca equina), magnified : 
a, natural »!.-<•; b, the papi, ns deposltii] by the mother. 

a Dipterous insect, parasitic on horses, oxen, & c., 


moor, Wychwood in Oxfordshire ; Salcey, Whittle- 
bury, and Rockingham in Northamptonshire ; 
Waltham in Lincolnshire; and Richmond in York- 
shire. Some of these, however, including Whittle- 
bury and Wychwood, have been disafforested since 
1850. Tlie royal forests of Scotland in ancient 
times seem to have been nearly ns numerous as 
those of England. In Perthshire there were tho 
forests of Athole, Glenartney, Glcnfinlas, Glen- 
almond, Bimam, Cluny, Aly’tli, &e. ; in Forfar- 
shire, Platan, Montretlimont, Kilgerrv ; in Kincar- 
dineshire, Cowie and Durris; in Aberdeenshire, 
the Stoeket, Dyce, Kintore, Benacliic, Drum, 
Birse, Brneinar ; in Banffshire, the Boyne and the 
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Enzie ; in Elgin, Darnaway, &c. South of the 
Forth were those of Tonvood, Cadzow, Ettrick, 
Selkirk, Jedburgh, Traquair, the New Forest in 
Dumfriesshire, &c. The forest code of Scotland 
(Leges Forestar nm ), though neither so complete 
nor administered with the same rigour as that of 
England, was still generally complained of for its 
severe penalties and vexatious restraints. The 
grant of a right of forestry conferred the same 
privilege as if the ground over which it extended 
had been originally, and had continued to be, a 
king’s forest. See Deer-forests, Game Laws, 
Woods and Forests ; and for other information 
about forests, Arboriculture, Meteorology, 
Fossils ; also the articles on Dean, Epping, 
Sherwood, New Forest, &c. 

Forest Courts were established for the purpose of 
enforcing the laws relating to the royal forests. Of 
these there were in England four — viz. the Court 
of Attachments, of Regard, of Swainmote, and of 
the Lord Justice in Eyre in the Forest, or Justice 
Seat. The last Court of Justice Seat at which 
business was transacted was held in the reign of 
Charles I. before Lord Holland ; the office of 
itinerant forest justices was not abolished until 
1817, the criminal law of the forest having been 
almost wholly repealed half a century before. 

Forest Marllle, a, member of the middle 
division of the Jurassic System (q.v.), so called 
because of the occurrence of the typical beds in 
Wychwood Forest, Oxfordshire. The principal 
bed is a fissile limestone, containing large numbers 
of dark-coloured shells (chiefly Ostrea and Pecten), 
and capable of sustaining a fine polish. On this 
account it is used to some extent as ‘marble.’ It 
is interstratified with beds of clay and shale, occa- 
sional marls, and sandstones. The thickness of the 
group in North Dorsetshire is 450 feet, but it thins 
away northwards, being about 100 feet near Bath 
and Cirencester. 

Forest Oak, a name sometimes given in com- 
merce to the prettily marked timber of Casuarina 
torulosci of Queensland. 

Forfar, the county town of Forfarshire, 14 
miles NNE. of Dundee, stands at the east end of 
Forfar Loch, on a rising ground in the fertile 
valley of Strathmore. It was a royal residence 
as early as the reign of Malcolm Camnore, whose 
son, David I. (1124-53), made it a royal burgh; 
but in 1308 Bruce captured and razed the castle 
— its site is marked now by the town cross of 
16S4. Forfar, says Boece, was ‘ brought in 1526 
to little more than a country village ; ’ but since 
the middle of the 18th century it has risen again 
to a comfortable town, with several good public 
buildings, among them a striking Episcopal church 
(1881). The making of brogues by the ‘Forfar 
souters ’ is a thing of the long past ; and linen is 
now the leading manufacture. With Montrose 
and three other burghs it returns one member 
to parliament. Pop. (1841) 8362; (1S81) 12,817. 
Glamis Castle, a stately chateau-like pile, the seat 
of the Earl of Strathmore, lies 5 miles WSW. 

Forfarshire, or Angus, a maritime Scottish 
county, washed on the east by the German Ocean, 
on the south by the Firth of Tay. It has an utmost 
length and breadth of 36 and 364 miles, and an 
area of S90 sq. m. The surface is finely diversified, 
the rich plain of Strathmore — the H owe of Angus — 
dividing the Sidlaw Hills (1399 feet) from the 
Grampian Braes of Angus in the north-west, which 
culminate in Cairn na Glasha (34S4 feet) on the 
Aberdeenshire boundary, and exceed 2000 feet in 
twenty-two other summits. The chief streams are 
the North and South Esks and the Isla ; and Loch 
Lee ( 9 by 2 furlongs ) is the largest of several small 
lakes. The rocks are Silurian in the north-west, 


and elsewhere Old Red' Sandstone ; the soils are 
very various. Somewhat less than half of the 
entire area is in cultivation, and more than one- 
nineteenth under wood. Agriculture is practised 
on the best methods, and much attention is paid to 
live-stock, though the celebrated ‘polled Angus ’ be- 
longs now specially to Aberdeenshire (see Cattle). 
Linen and jute are the staple manufactures of 
the towns. These include Dundee, Montrose, Ar- 
broath, Brechin, Forfar, Broughty-Ferry, Kirriemuir, 
and Carnoustie. The county returns one member 
to parliament. Pop. ( 1801 ) 99,053 ; ( 1841 ) 170,453 ; 
(1881) 266,360. Part of Southern Pictavia, then 
till 1242 the momaer-ship or old Celtic earldom of 
Angus, Forfarshire is rich in antiquities — vitrified 
and other hill-forts, cairns and standing-stones, 
Roman camps, the sculptured stones of Meigle, 
Aberlemno, St Vigeans, Glamis, &c., the ruins of 
Restennoth priory and Arbroath abbey, the round 
tower and cathedral of Brechin, and the old castles 
of Glamis, Edzell, Finhaven, Airlie, &c. See A. 
Jervise’s Memorials of Angus and Mearns (1861), 
and Land of the Lindsays (2d ed. 1882); and 
Warden’s Angus or Forfarshire (4 vols. 1880-83). 

Forfeiture is a legal term which includes the 
various cases in which a person is penally deprived 
of property. An offender who is fined forfeits a 
sum of money, which is recovered out of his general 
estate. The feudal law of England made forfeiture 
of land and goods part of the punishment of an 
offence involving disloyalty or breach of feudal 
duty ; thus, the lord might claim lands in case of 
what was called ‘escheat with attainder,’ and there 
was forfeiture to the king in case of treason. An 
act of 1870 abolishes forfeiture in case of con- 
viction for treason and felony ; but the crown may 
appoint a person to administer the property of a 
convict ; compensation to parties injured, and the 
costs of the prosecution, may be paid out of his 
estate. Civil forfeiture of land may still be in- 
curred by unlawful alienation in Mortmain (q.v.), 
or by breach of the conditions on which the pro- 
perty has been acquired. A tenant, for example, may 
incur forfeiture by breach of his covenants, or by 
wrongful disclaimer — i.e. setting up a claim adverse 
to that of his landlord. Forfeiture for tortious 
alienation (i.e. for attempting to convey an estate 
greater than the grantor is entitled to) is now 
obsolete. The courts will always lean against a 
forfeiture, and the Conveyancing Act, 1881, pro- 
tects a tenant against this extreme penalty where 
compensation in money meets the justice of the 
case. 

In Scotland civil forfeiture may arise either from 
statutoiy enactment, at common law, or by agree- 
ment. By 1597, chap. 246, it is enacted that vassals 
failing to pay their feu-duties for two years shall 
forfeit their right. This forfeiture must be estab- 
lished by an action to recover the feu-duties in 
arrear, and may be avoided by payment at the bar. 
At common law a vassal forfeited his land by dis- 
clamation or purpresture. The former is analogous 
to the English disclaimer, and consists in the denial 
by a vassal of his lawful superior. Purpresture was 
incurred by the vassal’s encroachment on the streets, 
highways, or commonties belonging to the crown 
or other superior. These forms of forfeiture are 
fallen into disuse. Forfeiture on special agreement 
depends wholly upon the terms of the condition 
inserted in the titles to the land. The condition 
must be fortified by irritant and resolutive clauses, 
and must enter the sasine, in order that it may be 
effectual against purchasers of the lauds. Of this 
kind of forfeiture are breaches of Entails (q.v.). 
See Attainder, Treason. 

Forgery (Fr . forger, ‘to form metal into shape, f 
‘to fabricate’) — the crimen falsi of Roman lawace I 
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■which it was punished with banishment or death, 
according to the enormity of the particular offence 
and the°rank of the offender— may he roughly 
defined as ‘ the fraudulent making or altering of a 
writing or seal to the prejudice of another man’s 
right, or of a stamp, to the prejudice of the revenue ’ 
(East, Picas of the Crown). 

The essential elements in the crime of forgery are 
(1) that there should he in the offender an in- 
tention to deceive, and (2) that the fabrication or 
alteration should he sufficiently skilful to render 
possible the deception of a person using ordinary 
observation. It is not necessary that the fraudulent 
imitation should be exact. The fraudulent applica- 
tion of a real signature to a false document, and of 
a false signature to a real one, are both forgeries. 
In Scotland it has been held to be forgery fraudu- 
lently to sign the name, or add the cross or mark, 
of a person unable to write (Alison’s Criminal Law, 
i. 374), or the name of another on a false pre- 
tence that he gave authority so to do, or for a 
person to sign his own name with intention to pass 
off the signature as that of another person bearing 
the same name. 

By the common law of England forgery was a 
mere misdemeanour, and punishable as such by 
fine, imprisonment, and the pillory ; though capital 
punishment was the usual penalty for the more 
serious class of offences under this head. In 1801, 
however, a statute was passed which made it felony 
(«) to counterfeit the great seal, the privy seal, 
the sign manual, the seals of Scotland or of Ire- 
land, any stamp, exchequer bill, bank-note, bill of 
exchange, deecl, receipt, order for the payment of 
money or the transfer of stock, will, register of 
births, marriages, and deaths, marriage license, 
or any one of various other enumerated docu- 
ments, or (6) to have in possession without lawful 
excuse— such excuse to be proved by the party 
accused— any forged bank-note, Ac. , knowing it 
to be forged, or any frames, mould, plates, paper, 
Ac., used in making such bank-notes. The act 
also made felonious certain practices connected 
with, or aiding in, the perpetration of the crime 
of forgery. By the Forgery Act, 1S70, the forgery 
of stock certificates or of coupons issued by the 
Bank of England in payment of the interest of the 
national debt is a felony. Capital punishment 
in cases of forgery was restricted by acts passed 
between 1S30 and 1832, and abolished in 1837. 
Under the consolidating Act of 1SG1 the punish- 
ment varies from penal servitude for life to not 
more than two years’ imprisonment, with or with- 
out hard labour. See TRADE-MARKS. 

Long before the amendment of the laws of evi- 
dence, by which parties were admitted as witnesses 
in their own causes, it was provided in 1S29 that 
the party whose name had been forged might be 
a witness to the effect that the writing was not his. 

Comparison of handwriting is competent, but is 
not by itself conclusive evidence of forgery. Identi- 
fication of handwriting is if possible, more difficult 
than identification of the person, which so often 
fonns the chief difficulty in criminal trials. ‘As 
illness, strange dress, unusual attitude, and the like, 
cause mistakes in identifying the individual, so a 
bad pen, or rough paper, a shaky hand, and many 
other things change the appearance of a poison's 
handwriting. This kind of evidence ought never, 
therefore, to _ be regarded as full proof by the 
crown in criminal trials ; and even in civil cases cor- 
roborative evidence should bo required, unless the 
proof of handwriting is so clear as to shift the 
onus probanrli.' The best witness is one who has 
often seen the party write, through whose hands his 
writing has been continually passing, and whose 
, opinion is not the result of an inspection made on 

particular occasion for a special purpose. 


The writing of letters in another man’s name (as 
in the forged letters of the Parnell Commission) is 
not forgery in the statutory sense. See also Fraud, 
Coining/Records (Falsifying of). 

In the United States, also, falsification of writing 
is not necessarily forgery in a legal sense; the 
writing of letters and signing them with the name 
of another, however injurious to the feelings and 
interests of that other, is not forgery in law unless 
pecuniary rights, obligations, or engagements are 
intended to be directly affected by the false writing. 
■The definition in Bishop’s Criminal Lena (Boston, 
1S58) is : ‘ Forgery is the false marking or materi- 
ally altering, with intent to defraud, of any writ- 
ing which, if genuine, might apparently be of legal 
efficacy in the foundation of a legal liability.’ At 
common law the publication or uttering of the 
forged instrument is not necessary to constitute 
forgery. But the statutes of the United States 
generally make the uttering or using of the forged 
instrument essential to the offence. 

Literary Forgeries.— Some of these deserve to 
be commemorated for their audacity or ability. 
They are to be distinguished from all use of more 
or less ingenious pseudonyms, devised to conceal 
the identity of a writer ; and from all writings in 
imitation of some author’s style, and temporarily 
fathered upon him for mere literary purpose ; as 
well as from so-called pious frauds, by which writ- 
ings honestly intended for edification are connected 
with some more or less ancient name that com- 
mands respect. Such compositions as are deliberate 
attempts to pass for what they are not are literary 
forgeries, and are as unpardonable as forgeries of 
the signature of a London banker. The fictitious 
account of Formosa, with an alphabet and speci- 
mens of a language, published by George Psalman- 
azar in 1704, was such an imposture as could not 
long escape discovery. The most famous of such 
literary forgeries in English literature are con- 
nected with the name of Shakespeare— himself 
but a stalking-horse for another, according to 
thousands of half-educated people whom no 
evidence could satisfy. The famous Ireland 
forgeries began with an autograph of Shake- 
speare, fabricated by Samuel Vi . II. Ireland, to 
gratify his father, but soon grew into a heap of 
papers, and an entire play, entitled Vortiycrn, winch 
was quickly damned at Drury Lane. ’ The criti- 
cisms of Malone, and the alarm of young lreland's 
father, necessitated a confession, published in 179G. 
Twenty years before, Chattel-ton’s Rowley poems 
had opened up a bitter controversy about their 
authenticity, from which the boy-poet escaped 
by untimely suicide ; and the Ossianic poems pro- 
duced by MacPlierson (17C2-C3) have been rank 
forgeries to a chain of scholars from Dr Johnson 
to J. F. Campbell, although as vigorously defended 
by many enthusiastic writers. The famous Perkins 
Folio of Shakespeare, said by J. P. Collier in 1832 
to have been discovered, with an extensive series of 
contemporary marginal annotations, created a great 
commotion among Shakespeare scholars, but was at 
length unanimously condemned, and its annotations 
proved to he recent fabrications. In 1852 was pub- 
lished by Mr Moxon, a series of letters by Shelley, 
which were discovered a few weeks later to be 
impudent forgeries, and were at once suppressed by 
the publisher. It was discovered that there was a 
brisk trade in the manufacture of letters, auto- 
graphs, and marginal annotations upon books by 
Shelley, Byron, and others, and that many <>f these 
showed not only great technical skill in imitation, 
but no mean literary ability in their composition. 
It would be well for purchasers of letters and auto- 
graphs of famous poisons to make sure of their 
history, ns there is still too good reason to believe 
that the supply of these is adapted to correspond 
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with the demand. The most remarkable of all 
the dupes of literary forgers was Michel Cliasles 
(q.v. ), upon whom had been passed as many as 
27,000 autographs, including those of Pascal, 
Shakespeare, Dante, and even Julius Cresar. The 
fragment of a Moabite Deuteronomy, inscribed on 
fifteen pieces of sheepskin, brought to London in 
1883 by Shapira, was a really skilful imitation, but 
failed to deceive the practised eyes of Dr Ginsburg 
and Clermont-Ganneau, and the forger or forger’s 
dupe cut short his humiliation by suicide. 

Forget-mc-liot (the name is accounted for by 
various legends) is Myosotis paluslris ; but the term 
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colour in its 

flowers, which not only show the change from Ted 
to blue in opening so common in the order, but 
begin with a distinct yellow. 

Forisfainiliation (lit., ‘ the putting fortli from 
or beyond the family ’ ) is the separation of a child 
from the family of his father. A child is said to 
be forisfamiliated either when he marries or when 
he receives from his father a separate stock, the 
profits of which are enjoyed by himself, though 
tie may still reside with liis father, or when lie 
goes to live in another family with the consent 
of his father. The same result is also brought 
about when a child renounces his legitim — i.e. his 
legal share of the succession to liis father’s free 
movable property. 

Fork. See Cutlery. 

Forli, capital of the province of the same name 
in Italy, situated at the foot of the Apennines, in a 
pleasant and fertile plain, 40 miles SE. of Bologna 
by rail, is a well-built and handsome city. Of the 
churches the cathedral, S. Girolamo, and S. Mer- 
curiale are the most notable. In these and in the 
city gallery are some of the best pictures of Cignani, 
Guido, Melozzo, Guercino, and others. The citadel, 
founded in 1361, is now used as a prison. There 
are manufactures of silk, shoes, hats, and cloth. 
Forli (the ancient Forum Livii) is said to have 
been founded by Livius Salinator, after his vic- 
tory over Hasdrubal, on the Metaurns, 207 B.C. 
In the middle ages it formed a republic, and during 
the subsequent struggles of the Guelphs and 
Ghibellines frequently changed its rulers. In 
1SC0 Forli, which had been incorporated in the 
203 
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States of the Church since the time of Pope Julius 
II., became Italian. Pop. 19,442. 

Fori orn-li ope, the body of men selected to 
effect a lodgment on a breach, or to lead in scaling 
the wall of a fortress. Professor Skeat derives the 
expression from the corresponding Dutch deverlorcn 
hoop, the word hoop (pron. as English hope) mean- 
ing a band or troop. The French equivalent term 
is enfemts perdus. ■ The name is given on account 
of the extreme danger to which the leaders of a 
storming-party are necessarily exposed. As, how- 
ever, the honour of success is proportionate to 
the peril of the undertaking, there is ordinarily 
no lack of volunteers for this arduous sendee. 
Forma Pauperis. See In Forma Pauperis. 

Formation has by English geologists been 
generally applied to a group of strata united by 
some character which they have in common, whether 
of age, origin, or composition, as the Carboniferous 
Limestone formation, which, together with the for- 
mations of the Millstone Grit and the Coal-measures, 
constitutes the Carboniferous System. The term is 
therefore of subordinate importance to system. 
Foreign geologists seldom use formation in this 
sense, with them the word is descriptive of the 
materials composing strata, as chalk formation, 
meaning thereby not the Cretaceous System, but 
beds composed of chalk; so carboniferous formation 
is a group of beds containing coal. To bring our 
nomenclature into uniformity with that of foreign 
geologists some purists propose dropping the term 
formation out of our systems of rock classification. 
But to do that would require despotic authority, 
and the term will probably survive in spite of its 
supposed inconvenience. 

Formes, Karl, bass singer, was born in 1810 
at Mulheim, on the Rhine, and was for some years 
a verger before he made his debut on the stage at 
Cologne, in 1842, as Sarastro in the Zauberflofe. 
He was engaged for a time in Vienna, and sang in 
Italian opera at Covent Garden until 1857, when he 
visited America, and entered on a comparatively 
wandering life, in spite of the possession of a voice 
that for volume, compass, and quality was one of the 
most magnificent ever heard. — His brother, Theo- 
dor, born in 1826, appeared first at Ofen in 1846, as 
Edgardo in Lucia, and for some years after was one 
of the most noted tenor singers in Germany. He 
died in 1874. 

Formia, formerly Mola di Gaeta, a seaport of 
Italy, on the Gulf of Gaeta, with 8551 inhabit- 
ants. The ancient Formia:, it became a Roman 
town in 338 B.C., and was celebrated for its wine. 
Here are the ruins of Cicero’s villa, Formianum. 

Formic Acid, CH 2 0 2 or HCOOH, derives its 
name from the circumstance of its having been first 
obtained from the red ant ( Formica rtf a ). It occurs 
in ants, in the stings of bees, wasps, and nettles, in 
fir needles, and in various animal secretions. It 
may be obtained from any of these by distillation 
with water. Anhydrous formic acid is a mobile 
liquid of extremely penetrating odour, crystallising 
at 35° F., and boiling at 214° F., miscible in all pro- 
portions with water and alcohol. It produces a 
painful blister if dropped on the skin. The aque- 
ous acid is prepared in the following manner : Half 
a pound of oxalic acid is mixed until one pound of 
glycerine, and the mixture heated in a retort to 
275° F. ; a little dilute formic acid distils ; another 
quantity of oxalic acid is added, and the mixture 
again heated, and so on indefinitely, the glycerine 
remaining unchanged at the end of the operation. 
The decomposition is as follows : 

Oxalic Acid. Formic Acid. Carbonic Acid. 

C„HA = C0.,H 2 + CO.. 

Acid containing 56 per cent, of the pure substance 
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i« obtained in this wav. The anhydrous acid is 
procured by preparing tne lead salt, and deconipos- 
ing this with sulphuretted hydrogen. It may be 
formed synthetically in various ways: (1) By direct 
combination of carbonic oxide, CO, and caustic 
potash, ICO II, forming K CO JI, potassium formate ; 
(2) l»y boiling aqueous prussic acid ; (3) by heating 
chloroform with caustic potash. Formic acid and 
all its salts (called formates orformiates) arcstrong 
reducing agents, and precipitate metal from solu- 
tions of gold, silver, or mercury salts. Formic acid 
is obtained in small quantities by the oxidation of 
a great number of organic substances. Formates 
of silver and lead are sparingly soluble; all the 
others are freely so. By heat they are converted 
into oxalates yielding pure hydrogen. 

Potassium Formate, rotassium Oxalate. Hydrogen. 

2KCOJI = K 2 C.0 4 + Re- 

Formosa, called by the Chinese Taiwan, an 
island lying off the coast of China, over against the 
province of Fft-chien, from which it is separated by 
the Fft-chien Strait, varying from 90 to 220 miles 
in width. Stretching between the limits of 120° 15' 
and 122° 5' E. long., and 25° 19' and 21° 54' N. lat., 
Formosa has a maximum length of 233 miles, whilst 
its breadth varies from 70 to 90 miles. Area, 14,978 
sq. m. Forming one link in the volcanic chain that 
extends from the Aleutian Islands southwards to 
New Guinea, it constitutes the eastern escarpment 
of what was once the great Malayo-Chinese con- 
tinent, and is connected by a submarine plateau 
with the Chinese mainland. The backbone of the 
island, extending north and south, is formed of a 
range of densely-wooded mountains, called by the 
Chinese Chu-Shan, which rise to upwards of 12,000 
feet, the highest known peak, Mount Morrison, 
being given as 12,S47 feet. Eastward of this range 
lies a narrow strip of mountainous country, present- 
ing to the Pacific a precipitous cliff-wall with in 
many [daces a sheer descent of from 5000 to 7000 
feet, whilst a very short distance farther east the 
iloor of the ocean sinks to a great depth at 
an extremely steep gradient. The western side of 
the range consists of a single broad alluvial plain, 
stretching from north to south of the island, seamed 
by innumerable water channels, and terminating at 
the coast-line in mud flats and sand-banks. Yet on 
this side of the island the land is rapidly encroach- 
ing upon the sea, as the consequence of the gradual 
elevation of the western seaboard and the deposi- 
tion in and around the embouchures of the rivers of 
the large amount of sediment brought down by 
them from the mountains. This latter process is 
primarily due to the heavy rainfall of the northern, 
central, and eastern portions of the island, where the 
rain-clouds of the north-cast monsoon, after crossing 
the warm Ivioriwo or Japanese Gulf Stream, on 
coming in contact with the mountain harrier of 
the island become chilled and discharge their con- 
tents in mins of excessive violence. Apart from 
this heavy rainfall, the climate is not exceptional, 
the insular position ensuring a modification of the 
heat hv sea-breezes. The mean of summer is S0° 
to 90’ F. ; of winter, 50° to 00°. Malarial fever is, 
however, prevalent in the north, and violent 
typhoons are very common at certain seasons. 

The island is famous for the rich luxuriance of its 
vegetation, many of our hothouse ldants growing 
wild on the mountain slopes and in the valleys, such 
as orchids, azaleas, lilies, rhododendrons, and con- 
volvulus ; besides which there is a wealthy pro- 
fusion of ferns, tree-ferns, camphor and teak trees, 
Junes firs, wild fig-trees, liquidambars, bananas, 
bamboos, and palms. * Itice paper’ is prepared from 
the pith of a tree peculiar to Formosa, Of animal 
life it is noticeable that there arc at least fortv- 
three species of birds peculiar to the island, that 


insects are scarce, and that noxious wild animals 
are few, but that fish are plentiful in the waters 
round the coast. The principal products of -commer- 
cial importance are tea, sugar, coal, turmeric, rice, 
sweet potatoes, ground-nuts, bamboos and rattan, 
grasses, tobacco, timber, the fruit ]un«j-ngan, and 
sesamum-seed. In the south the staple crops are 
sugar and turmeric, which were exported from the 
port of Taiwan in 18S7 to the value of £209,030 and 
£10,483 respectively ; and in the north tea, of which 
16,S58,933 lb. were shipped at Tamsui in 18S7, 
principally to America, Australia, and China, and 
coal, the export of which fell fiom 31,000 tons in 
1884 to 5707 during the French occupation of 
ICelting, the port of shipment ; but by 1SS6 it had 
again risen to 16,659 t-ons. The imports consist 
principally of opium, cotton and woollen piece 
goods, and lead. Sulphur, iron, and petroleum also 
exist, but are not worked to any extent. Camphor 
and indigo used formerly to be exported to a large 
value, but tlie trade in both is now almost extinct. 
A very large proportion of the shipping trade is 
carried on by means of native junks, which ply to 
and from the mainland ; the rest is in the hands of 
Europeans trading with the open ports of Taiwan 
and Takow on the south-west, and Tamsui and 
Kelnng on the north. None of these, however, have 
good harbours, the entrance to each of them being 
greatly impeded by bars or sand-banks. Besides 
this great drawback, the island suffers from defi- 
cient means of communication,- although since 18S7 
telegraph lines have connected Tamsui with Fft- 
cliow, with Kehing, and with Taiwan and its port 
Anping, and with the Pescadores Islands, a group, 
with 8000 inhabitants and two excellent harbours, 
lving some 20 to 23 miles west of Formosa. A 
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railway was in 18S8 being made to connect Kehing 
with Twatntia, the centre of the tea district. 

The inhabitants, estimated to number between 
one and a half and two millions, consist of Chinese 
settlers and aborigines. Respecting the ethno- 
logical origin of these latter there exists some 
dubiety ; they seem to consist of several different 
tribe®, mainly of Malayan and Negrito descent. 
The Chinese distribute them into three classes, 
Pepohwan, a race of civilised and sinicised agricul- 
turists ; Sekliwan, settled tribes who acknowledge 
Chinese rale ; and Chinhwan, the untamed savages 
of the mountains, who wage fierce and unceasing 
warfare against the Chinese immigrants. The 
administrative headquarters were formerly at 
Taiwan, but on the constitution of the island into 
an independent province of the Chinese empire in 
1887 — it had formerly been incorporated with Fft- 
chien on the mainland — they were transferred to 
Tai-pei or Bangka. The island was known to the 
Chinese before the Christian era, but docs not seem 
to have seriously attracted their attention until the 
year 693 or 606 A. d. In the 14th century they estab- 
lished several colonies in Formosa, which, however, 
weie withdrawn in the middle of the 17th century. 
Although Portuguese and Spanish navigators began 
to visit the island a century earlier, the first Euro- 
pean people to establish themselves on it were the 
Dutch, who in 1624 built Fort Zealandia, near the 
modern Taiwan. They were, however, expelled 
in 1661 by a Chinese adventurer, Koscinga, who 
retained possession of the island for twenty-two 
years. Some years later a regular Chinese coloni- 
sation of the western half of the island was carried 
through, the colonists coming principally from 
Fft-chien and Kwang-tung. Sulisequcntly tho 
island became notorious for the piracy of its 
inhabitants and tho ill-treatment they ’inflicted 
upon navigators who chanced to lie wrecked on 
their coasts. Accordingly in 1874 the Japanese 
invaded Formosa; but on" the Chinese undertaking 
to check the evils complained of they withdrew. 
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Ten years later the French, (luring their ambiguous 
contest with China in Tongking, seized upon 
Kelung, on account of its command of the coal- 
mines, but vacated it again on the conclusion of 
peace. 

See; besides the older authorities, Guillemard, Cruise 
of the Marehesa (1886) ; A. R. Colqulioun, article in Scot. 
Gcog. Mag. (1887) ; Consular Reports (18S6 and 1887) ; 
Terrien de Lacouperie, in Jour. Roy. Asiatic Soc., voll 
xix. part iii. 1S87 ; Girard de Rialle, in Revue <V Anthro- 
pologic (1885); and G. Taylor, in Proc. Roy. Geog. Soc., 
April 1S89. The Historical and Geographical Description 
of Formosa (1704), by George Psahnanazar (q.v.), is a 
tissue of inventions. 

Formosa, a territory in the extreme north of 
Argentine Republic, formed in 1SS4, and bounded 
on three sides by the rivers Pilcomayo, Paraguay, 
and Bermejo. Estimated area, 44,490 sq. miles. 
Little is known, even by Argentinians, of the 
newly-formed territory, which is, however, described 
generally as a vast plain, gently sinking- to the 
south-east, covered with forests, and in large 
sections liable to frequent inundations. The 
summer rains last from October to May. The 
capital is Formosa (1000 inhabitants), on the Para- 
guay, about 100 miles NNE. of Corrientes. 

Forms of Address. See Address (Forms 
of). 

Formulas. See Chemistry. 

Forres, a royal burgh of Elginshire, 5 miles S. 
of Findliorn village, on the Moray Firth, and 25 
ENE. of Inverness, with which and Nairn and 
Fortrose it returns a member to parliament. On 
its Castle Hill, a royal residence from 1189 to 
- 1371, stands an obelisk ( 1857 ), 65 feet high, to the 
Crimean hero, Dr Thomson of Cromarty; whilst 
on the wooded Cluny Hill are a hydropathic estab- 
lishment, and the Nelson tower (1806), 70 feet high. 
Sueno’s Stone is a remarkable sculptured monolith, 
ascribed by Skene to the year 900 ; the Witch’s 
Stone recalls Macbeth’s meeting with the weird 
sisters near Forres. Public buildings are the town- 
liouse, Falconer museum, mechanics’ institute, and 
Anderson’s Institution. Pop. ( 1851 ) 3468 ; ( 1881 ) 
4030. 

Fori'est, Edwin, actor, was born in Phila- 
delphia, 9th March 1800, his father being of Scotch 
descent, liis mother a German, and made his first 
regular appearance on the stage there in 1820, as 
Douglas in Home’s tragedy. At the age of twenty 
lie appeared as Othello at the old Bowery Theatre in 
New York, where his immediate success was the 
foundation of a popularity that survived for many 
years. He played in London with great success in 
1836-37, but at his appearance in , 1845 his Mac- 
beth was hissed by the audience ; and an unworthy 
and spiteful resentment that prompted him, a few 
weeks later, to stand up in a private box in the 
Edinburgh Theatre and hiss Macready, utterly 
destroyed his reputation in England and Scotland. 
A more serious result of bis jealous action was the 
Astor Place riot in New York in 1849, which ensued 
on the hissing of Macready ’s Macbeth by Forrest's 
sympathisers, and which ended in the death of 
twenty-two men. These events, and the public 
scandal attendant on a suit for divorce brought by 
his wife, lessened his fame and embittered his 
temper. He retired from the stage between 1S53 
and 1S60, when he returned to fill at Niblo’s 
Garden, New York, the most successful engage- 
ment of his life. Later tours proved failures, and, 
after a long struggle against weakness and disease, 
he made lus last appearance as an actor in the part 
of Richelieu, at the Boston Globe Theatre in 1871. 
Even then a craving for the old-time applause led 
him to give readings from Shakespeare in several 
large towns ; but these, too, proved unsuccessful, 1 


and he retired to his home in his native city, where 
he died of paralysis, 12th December 1872. Forrest’s 
powers as a tragedian were of a very high order ; 
his Lear, Othello, Coriolanus, and several other 
parts stand out in the memory of those who 
witnessed them, and were justly ranked in then- 
own day as memorable performances. With him 
the line of great American actors begins. 

Forrest, JOHN, Australian explorer, was born 
at Bunbury in Western Australia, 22d August 1847, 
and from 1864 onwards was connected with the 
survey department of the colony. In 1869 he pene- 
trated inland from Perth, in a north-easterly direc- 
tion, as far as 123° E. long., between 2S° and 29° S. 
lat., through a barren country of salt marshes and 
scraggy bushes. In the following year he showed 
that it was possible to reach South Australia from 
the west by travelling along the south coast of the 
continent. Along with his brother Alexander, lie 
again made an eastward journey in 1S74, setting out 
from Champion Bay and following generally the 
line of 26° S. lat. till he came to Peake Station, on 
the telegraph line connecting Port Darwin and 
Adelaide. Besides making these exploring journeys 
John Forrest surveyed that part of north-western 
Australia lying between the rivers Ashburton and 
De Grey in 1878, and four years later the Fitzroy 
district in the same region of Western Australia. 
He published Explorations in Australia (Loud. 
1875 ). — His brother Alexander, also an Austra- 
lian explorer, was born at Bunbury, September 
22, 1849. After taking part with his brother 
John in his journeys, Tie in 1879 started, along 
with Hill, to explore the north-western parts of the 
Australian continent, an expedition which resulted 
in the discovery of the fertile pastoral region now 
called Kimberley District. Besides being well 
watered, it was also seen to be suitable for the 
cultivation of such tropical harvests as sugar, 
coffee, and rice. At the same time the liver 
Fitzroy -was ascended for a distance of about 250 
miles. This journey was described in Journal of 
an Expedition from the De Grey to Port Darwin 
(18S0). 

Forst, an industrial town of Prussia, 80 miles 
SE. of Berlin by rail, had in 1885 a population of 
IS, 563, mostly engaged in manufacturing tmekskins, 
in cloth manufactories, and in tanneries. Forst has 
also a trade in cattle. 

Forster, Friedrich Christoph, poet and 
historian, born near Hamburg, in Saxe-Meinin- 
gen, on 24tli September 1791, devoted himself 
at first to the study of archreology and the 
history of art, but on the outbreak of the war 
of liberation joined the Liitzo-w sharpshooters 
along with young Theodor Korner, and, like 
him, wrote fiery war-songs, stirring up his country- 
men against the French. After his return to Berlin 
he taught for a while in the school of artillery 
and engineering, but was dismissed for writing 
a work criticising the Prussian constitution. In 
1S29, however, he was appointed a custodian of 
the Royal Art Museum at Berlin, where he died on 
8th November 1868. He wrote several popular 
historical works, dealing chiefly- with the war of 
liberation and the history of Prussia, including a 
collection of biographical sketches entitled Prcus- 
sens Helden im Kricg vnd Fricden; and, besides 
these, three works on Wallenstein ; a History of 
Frederick William I. (3vols. 1835); Urlcundcnbuch 
(new ed. 2 vols. 1S39); and Die Hiifc vnd Kabinctte 
Europnxs im IS. Jahrliundcrt (3 vols. 1836-39). HLs 
Gcdichte appeared in 2 vols. 1838. 

His brother Ernst, painter and writer, was 
horn Sth April 1S00. HLs passion for art was 
first awakened by Cornelius, under whose direction 
lie executed various fresco pieces in Bonn and 
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Munich, from 1823 to 1825. An expedition to' Italy 
for the purpose of making drawings from the old 
masters bore fruit in Contributions to the History 
of Modern Art (1S36). From this time lie aban- 
doned painting and devoted himself almost ex- 
clusively to investigations hearing upon the history 
of art, his principal books bei ng Letters on Painting 
(1S38); History of German Art (5 vols. 1S31-G0); 
Monuments of German Architecture, Sculpture, and 
Painting (12 vols. 1S33-69); Introduction to the 
History of Art (18G2) ; biographies of Fra Angelico 
(1839), J. G. Muller (1831), Raphael (1867-68), and 
Cornelius (1874), and a translation, in conjunction 
with Schora, of Vasari’s Lives of the Painters. 
At the time of his death, on 29th April 18S5 at 
Munich, Forster left two large works unfinished, 
a History of Italian Art (5 vols. 1869-78), and 
Monuments of Italian Painting (4 vols. 1870-82). 
He also edited the posthumous works of his father- 
in-law, Jean Paul (1836-38), and wrote several 
biographical works relating to the great humorist, 
the chief being the last five volumes of Wahrheit 
aus Jean Pauls Lcbcn (1827-33). 

Forster, Johann Reinhold, a German tra- 
veller and naturalist, was bora in Dirscliau, in 
Prussia, on 22d October 1729. He was educated at 
Halle and Danzig for the clerical profession, but 
his favourite studies were languages, botany, and 
zoology. Repairing to England in 1766, lie' acted 
for a few years as a teacher at Warrington in Lan- 
cashire, until he was appointed to accompany Cook 
ns naturalist during his second voyage in 1772. On 
Forster’s return his son published an account of 
the journey from Forster’s own note-hooks, whilst 
Forster himself wrote Observations made during a 
Voyage round the World (1778), chiefly on physical 


December 179S. He wrote also a work on Minera- 
logy ( 17GS ), one on the Byssus of the A ncients ( 1770), 
Flora America: Scjilcntrionalis (1771), Zoologiw 
Jlarioris Spccilcgium (17S1), an Account of the 
South Sea Plants (1776), and Gcschichtc dcr Ent- 
drekungen nnd Sehiffahrtcn im Nordcn (1784). — 
His eldest son, Johann Georg Adam, was born 
near Danzig, on 26th November 1754. When only 
seventeen years of age, lie accompanied his father 
in Captain Cook's second voyage, and published, 
with the assistance of his father, an account of the 
expedition. After living as professor of Natural 
Hi-tory at Ca=sel and at Wilna, he became librarian 
lo the Elector of Mainz in 17SS. Whilst he was on 
a vbit at Paris in 1792, whither he had been sent to 
request the incorporation of Mainz with the French 
republic, the Prussians retook Mainz, and Forster 
lost nil his property, including his hooks and manu- 
scripts. He died at Paris, 12th January 1794. His 
writings, especially his Ansichtcn vom' Niedcrrhcin 
( I79I-94J and his IJcschrcibung cincr llcisc inn die 
Belt (1784), take a high rank amongst German 
works descriptive of nature. His Letters were pub- 
lished by his widow in 1S29 ; and a complete edition 
oi la? works appealed in 9 vols in 1S43. 

Forster. John, an English political and his- 
torical writer, was horn at Newcastle, 2d April 
1812. He was educated for the liar, but earlv 
devoted bim=elf to periodical writing. His politi- 
cal articles in the London Examiner, for which he 
commenced writing in 1831, attracted more atten- 
tion than is usually bestowed on newspaper lenders, 
owing to their vigour and point, coupled with the 
love of truth, consistency, nnd outspoken honesty 
they displayed. Foister edited the Foreign Quaf- 
ftrhf for f*omc time ; thou for nearly a year, 

11 ' " ickenss Micce-snr, the Daily lines, and from 
184, to 18.i6 the Examiner. He was the author 


of many admirable biographical and historical 
essays, "as the two volumes of Edinburgh and 
Quarterly articles reprinted in 1S58, and an 
admirable series dealing with the times and states- 
men of the English Commonwealth, under the 
titles History of the Grand Hcmonstrancc (1860); 
Arrest of the Five Members (1860); Sir John 
Eliot, a Biography (1864) ; and Lives of the States- 
men of the Commonwealth (1840). II is literary 
memoirs are The Life and Times of Oliver Gold- 
smith (184S; 2d and improved ed. IS 54), accounted 
one of the best biograpliies in English literature ; 
Walter Savage Landor (2 vols. 1868) ; The Life of 
Charles Dickens (3 vols. 1S71-74) ; and tlie first 
volume of a Life of Swift (1S75). His life of 
Dickens was assailed as having exposed with too 
great frankness tlie failings of his hero ; a more 
valid objection is that in the method of treatment 
adopted tlie biographer is almost as prominent as 
his subject. , Forster’s style is clear and forcible. 
He himself was an indefatigable student and a 
constant and devoted friend. He was appointed 
secretary to tlie Commissioners in Lunacy in 1S53, 
and a Commissioner in Lunacy, in 1801. He died 
1st February 1S76. 

Forster, William Edward, statesman, was 
born at Bradpole, Dorsetshire, July 11, 1819, the 
son of an esteemed minister of the Society of 
Friends, who died while on an anti-slavery mission 
in Tennessee, in 1854. Educated at the Friends’ 
School at Tottenham, he first contemplated going 
to the bar, but abandoned this intention for com- 
merce, and, accepted an appointment in a woollen 
manufactory at Bradford. He early took an 
interest in philanthropic and political questions, 
and during tlie terrible Irish famine of 1845 visited 
the distressed districts as almoner of a relief fund 
raised by his co-religionists. In 1850 lie married 
Jane, eldest daughter of Dr Arnold of Rugby, and 
sister of Matthew Arnold. Forster unsuccessfully 
contested Leeds in the Liberal interest in 1859, hut 
two years later was returned for Bradford. After 
serving for thirteen months as Under-secretary for 
the Colonies (1865-66), he became in 1868 Vice- 
president of the Council on Education, and a privy- 
councillor. He accepted from Mr Gladstone a seat in 
the cabinet in 1870, and the same year introduced 
tlie greatest legislative measure associated with 
his name, the Elementary Education Bill (see 
Education). His conduct of the hill was 
marked by great ability, hut it led him into 
strong conflict with the’ Nonconformist members 
nnd tlie Birmingham League, who objected to 
the 25th clause, which enabled school hoards to 
pay the fees of indigent children at denomina- 
tional schools out of the rates. In 1872 Foister 
introduced tlie Ballot Bill, which' lie piloted 
through the House of Commons with much skill. 
After the resignation of the Liberal ministry in 
1S74, he visited the United States/ His father's 
memory was warmly cherished by the abolitionists, 
nnd Forster himself, who lmd always been a staunch 
supporter of the Union, and an* uncompromising 
enemy to slavery, received nn enthusiastic welcome. 
He had counted among his personal friends Emer- 
son, Adams, and Sumner. On the retiiemqnt of 
Mr Gladstone from the leadership of the Liberal 
party in January 1875, Forster and Lord Harring- 
ton were named for tlie post, hut the former wrote 
withdrawing from candidature, on the ground that 
he could not hope to unite tlie various sections of 
the party. In the ensuing November he was 
elected Lord Rector of Aberdeen University. 

In the Gladstone administration of 1SS0 Forster 
accepted tlie office of Chief-seeretaiT for Ireland, 
at that time the most oneions post in the govern- 
ment. He had not coveted the appointment, but 
assumed it patriotically, in the hope of being able 
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to grapple with the Irish problem. An agrarian 
and political agitation was then disturbing a large 
portion of Ireland. Forster was attacked unceas- 
ingly in parliament by the Irish members, and his 
life was threatened by the ‘ Invincibles,’ who after- 
wards assassinated his successor, Lord Frederick 
Cavendish, together with Mr Burke. More than 
one thousand evictions having taken place in Ire- 
land during the first six months of 1880, Forster 
carried through the House of Commons the Com- 
pensation for Disturbance Bill,’ intended for the 
relief of deserving tenants evicted for non-payment 
of rents which they were unable to discharge. The 
measure was rejected by the Lords ; and this proved 
a great blow to Forster, who believed that by its 
• aid the government would have been able to cope 
with the rising influence of Mr Parnell, and with 
the growing agitation among the Irish peasantry. 
A land act was passed in 1881, but a coercion act 
was also necessary for the suppression of agrarian 
crime ; and, when the Land League issued its * No 
Rent’ manifesto, Forster replied by a proclamation 
declaring the League illegal. Sir Parnell and 
several members of his party were arrested. In- 
duced to adopt a change of policy by the con- 
tinued disturbed condition of Ireland, in April 18S2 
a majority of the cabinet determined to release the 
‘ suspects,’ whereupon Forster and Lord Cowper ( the 
Loru-lieutenant) resigned. Considerable excite- 
ment arose over what was known as ‘ the Kilmain- 
ham Treaty,’ and Forster was much applauded by 
the Conservatives for his policy in this matter, and 
for his attitude on the Irish question generally. 
Forster subsequently condemned the government 
for their action in Bechuanaland and also in the 
Soudan ; and he supported the unsuccessful vote of 
censure upon them, proposed after the death of 
General Gordon. Forster took a profound interest 
in the Imperial Federation Scheme, being anxious 
to strengthen the bonds between Great Britain 
and her colonies. With regard to Home Rule, he 
believed that ‘a parliament in Dublin would be 
fraught with danger to both England and Ireland.’ 
At the general election of November 1S85 he was 
again returned for Bradford, in his absence through 
illness, by a majority of 1543 votes. He died in 
London, April 5, 18S6. In character Forster was 
loyal, honest, unselfish, and courageous. He was 
an effective parliamentary speaker, from his 
straightforwardness and earnestness of conviction, 
but lie had none of the shining gifts of oratory. 
His undoubted patriotism, his great abilities, and 
his sturdy independence will give him an honour- 
able place amongst British statesmen. See Life 
by Wemyss Reid (1888). 

Forsytll, Sir Thomas Douglas, an Indian 
civilian, was born in Liverpool in 1827, entered the 
Company’s service in ISIS, and was employed in 
the administration of the Punjab until 1S70, being 
created C.B. for his services during the mutiny. 
In 1870 he conducted a mission to Yarkand in 
eastern Turkestan, and in 1874, having crossed the 
great ranges that separate Kashgar from India, he 
concluded a commercial treaty with the emir. The 
reports of these missions contain much valuable 
geographical information. On his return Forsyth 
was made K.C.S.I. and a member of the Legislative 
Council of India; and in 1S75 he succeeded, acting 
as envoy, in averting a possible war with Burmah. 
He died 17th December 1886. 

Fort Augustus, a village on the Caledonian 
Canal, at the head of Loch Ness, 33 miles SW. of 
Inverness. A barrack built here in 1716 to awe the 
disaffected clans was enlarged in 1730 by General 
Wade, who named it Fort Augustus, out of com- 

f iliment to William Augustus, Duke of Cumber- 
and. The rebels captured and dismantled it in 


1746, but it was soon restored, and garrisoned down 
to the Crimean war. In 1857 it was sold to Lord 
Lovat, whose son nineteen years afterwards pre- 
sented it to the Benedictines (q.v.); and by them 
during 1876-S2 it was converted into a stately 
abbey, college, and hospice. 

Fort de France (formerly Fort Royal), capital 
of Martinique, in the French West Indies, lies on 
the west coast, has an excellent harbour, and is 
defended by several forts. Its pop. of 8000 is prin- 
cipally made up of the military and officials. 

Fortescue, Sir John, judge and writer on 
English law, was bom in Somersetshire towards 
the close of the 14th century, and educated at 
Exeter College, Oxford. Called to the bar at Lin- 
coln’s Inn, he was in 1441 made serjeant-at-law, 
and in the following year Lord Chief- justice of the 
Court of King’s Bench. In the straggle between 
the Houses of York and Lancaster he steadily 
adhered to the latter, and was attainted by the 
parliament under Edward IV. He accompanied 
Margaret of Anjou and her young son, Prince 
Edward, on their flight into Scotland, and is there 
supposed to have been appointed Lord Chancellor 
by Henry VI. In 1463 he embarked with the queen 
and her son for Holland. During his exile he wrote 
his celebrated work, Da Laudibus Lcgum Anglice, for 
the instruction of Prince Edward, who was his pupil. 
But on the final defeat of the Lancastrian party at 
the battle of Tewkesbury, 1471, where he is said to 
have been taken prisoner, Fortescue submitted to 
Edward IV. He died in about the ninetieth year 
of his age. The De Lavdibas Leg urn was not 
printed until the reign of Henry VIII. ; another 
valuable work by Fortescue is The Governance of 
England; otherwise called the Difference between 
an Absolute and Limited Monarchy, written in 
English (1714; new ed. by Plummer: Clarendon 
Press, 1886). His collected works were printed 
for private circulation by Lord Clermont in 1S69. 

Forteviot, the ancient capital of the Piets 
(q.v.). Its site is about 7 miles SW. of Perth. 

Fort Garry. See Winnipeg. 

Fort George, a fortress 12 miles NE. of 
Inverness, on a low sandy projection into the 
Moray Firth, here only 1 mile broad. Built in 
1748 at a cost of £160,000, it covers 12 acres, and 
can accommodate 2180 men. It is the depot of the 
Seaforth Highlanders. 

Forth, a river and firth of Scotland. The river 
is formed by two head-streams, Duehray Water and 
the Avondhu, which, rising on and not far from 
Ben Lomond, at altitudes of 3000 and 1900 feet, 
ran 14 and 9 miles to a confluence near Aberfoyle, 
the Avondhu traversing Lochs Chon and Ard. 
From their confluence, 80 feet above sea-level, the 
Forth itself winds 39 miles to Stirling, then 124 
(the ‘Links of Forth’) to Alloa, the distances in 
a straight line being only 184 and 5f miles. It 
receives the Teith, Allan Water, and Devon, and 
traverses or divides Stirling, Perth, and Clack- 
mannan shires. 

The Firth of Forth extends 51 miles eastward 
from Alloa to the German Ocean, between Clack- 
mannanshire, Perthshire, and Fife on the north, 
and Stirlingshire and the Lotliians on the south. 
It has a width of 4 mile at Kincardine, 3 miles 
above Bo’ness, 1$ at Queensferry, 5 between Gran- 
ton and Burntisland, 17 at Prestonpans, and Sf at 
Elie. Its waters, 3 to 37 fathoms deep, encircle 
the islands of Inchkeith (fortified 1S7S-S1), Inch- 
colm (with a rained abbey), Cramond, &c., whilst 
at the entrance are the Bass Rock (q.v.) and the 
Isle of May, on which last and on Inchkeith are 
lighthouses. Rivers falling into it are the Carron, 
Avon, Almond, Water of Leith, Esk, and Leven. 
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White fish are plentiful. In 18S2-S9 a great rail- 
way bridge was erected across the firth at Qncens- 
ferry (see Bridge), above which is St Margaret’s 
Hope, one of the safest roadsteads in the kingdom. 

Fortification is the art of strengthening a 
locality by various means against the attack of 
hostile troops. It has two distinct branches, 
called Field and Permanent fortification. The 
former comprises such slight entrenchments or 
field defences as can be executed by the troops 
themselves during the few hours which precede an 
engagement in the open field, as well as the more 
deliberate field-works requiring days or weeks to 
construct, which are found to be tactically neces- 
sary as the campaign progresses. The latter deals ■ 
with engineering works of a widely different char- 
acter, though based on the same principles, con- 
structed in time of peace to secure points of which 
the importance in time of war can be foreseen. 
Years may be spent in perfecting them, and durable 
materials^ such as iron and masonry, are_ largely 
used in their construction. Fortification includes 
also the operations connected with Sieges and 
military Mixes, which are described under those 
articles. 

Field Fortification, while aiming at giving 
to the defenders of a chosen position all the advan- 
tages of cover from the enemy’s fire, and obliging 
him to advance over open ground completely swept 
by their fire, must also allow of free movement in 
counter attack of considerable bodies of troops. It 
follows that such defences are made of slight pro- 
file throughout the greater part of the front, so as 


and woven together with wire inn through it, or 
of several lines of barbed wire attached to stakes 
about 4 feet high and 6 feet apart ; military pits or 
trous-dc-loup, 2 feet 6 inches deep and staked at 
the bottom, sometimes also covered with wire 
entanglement ; and, if possible, inundations. 

The more important points only of such a position 
would be really fortified by the erection of field 
redoubts, generally of the type shown in fig. 1, 
forming strong points in the main line, advanced 
posts in its front or a second line of works in 
rear, 500 to 2500 yards apart, and probably each 
garrisoned by half a battalion with two or four 
guns. A redoubt of the shape shown in fig. 1 is 
called a blunted redan; a redan or Jlichc 1ms two 
faces only, meeting at an angle of something over 
60°, while a lunette has five, two faces, two Hanks, 
and a gorge or rear face. The faces and llanks of all 
such works are formed by parapets ( Ital. parapetto ; 
pararc petto, ‘ guard the breast ’) 12 to 16 feet thick, 
to resist artillery, while their gorges would simply 
be closed by a light parapet 3 feet thick, or a 
stockade (wall of bullet-proof timber), unless likely 
also to be exposed to artillery fire, when they are 
the same as the other faces. Like the fosse and 
vallum in Roman Camps (q.v.), the ditch of a field 
redoubt forms an obstacle to the assault, and is 
necessaiy to provide earth for the parapet, its 
dimensions depending upon the amount required. 
Its sides ( escarp and counterscarp) are made as 
steep as the earth will stand. Sometimes strong 
palings called palisades are planted in the bottom, 
and similar ones called frair.es made to project 
over the ditch from the counter- 
scarp and from the berm, or space 


= often necessarily left to prevent 
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Fig- 1- Plan of Field Redoubt : firing over it to see the ground in 

. traTe « e4 5 'P' Parados. .Tlie diagonal shading front of the ditch without unduly 
indicate* the position or calcinates. Note. — I n this and in lies. 2 . 5 . and G the „„„ 1 • ^ i 

reliefs are given in feet relatively to the plane of site ( + above, - below ) " 0a kcnillg the CTCst or highest 

point ot the parapet. Tlie interior 
. . ( rear )slopc is revetted with gabions, 

to uo no impediment to the advance, and the sandbags, sods, hurdles, or other materials, and 
introduction of the far-ranging breech-loading rifle stands at a slope of •’ or j. The men stand on a 
has given such power to the defence that this can banquette 4 feet 6 inches below the crest, approached 
safely he done if a wide front, of lire is maintained, by steps or a slope. The height above the ground 
Ilio preparation of a position consists in arranging of the crest of tlie parapet, called its command, 
lor defence any buildings which exist on it and are would never exceed 12 feet in a field redoubt. Field 


Us* ^_r ^ 




to ho no impediment to the advance, and the 
introduction of the far-ranging breech-loading rifle 
has given such power to the defence that this can 
safely he done if a wide front- of fire is maintained. 
The preparation of a position consists in arranging 
for defence any buildings which exist on it and are 
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ta\ ounibly Mtuatea, loopnolmg them and the walls Casemates (q.v.) of timber are made under the ban 
enclosing them, improving the cover given by hedges queries and under the traverses or parados ( Italinn 
ami ditches along tho front, and, where these do not ‘ protect flic hack ’) which defend the men oil th( 


exist, digging shelter trenches IS inches deep and 
6 feet wide for tlie accommodation of the shooting 
line, deeper trenches in rear for supports, and gun 
pits or cpatilemcnts for the artillery. Parts of this 
line would be traced so as to Hank the general 
front, and no cover would he left for the enemy 
during his advance. Hollows which cannot lie 
seen into from the shooting line would be filled up 
with brushwood, obtained by clearing away the 
hedges in the front, and obstacles would be placed ho 
ns to confine the enemy to tlie least favourable lines 
n * advance, or to detain him under fire. Besides 
A baths (q.v.), the chief obstacles thus used are: 
entanglements, either of brushwood cut half through 


queries and under the traverses or parados (Italian, 
‘protect the hack ’) which defend tlie men on the 
rear face against fire coming from the front. The 
guns in the flanks lire through embrasures, and are 
protected from enfilade fire by traverses alongside 
them. Those on the faces are mounted on gun 
hanks, called barbettes, firing over the crest and in 
several directions. The work is made shallow, so 
that (he Hanks may be short and not easily 
enfiladed. The gorge parapet, is lowered in two 
places in order to lessen tlie necessary height of the 
traverses, and it may be flanked by' a small redan 
of earth, or a tambour (stockade work) projecting 
fiom its centre; tlio entrance is covered by a few 
riflemen mounted on one of the traverses. The 
front faces are flanked bv fire from collateral 
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■works, and the ditches sometimes defended by only be used in mountain warfare, where artillery 
caponiers ( stockade work roofed with earth ) placed could not be brought to the attack, and where 
in them at the shoulders or angles between the faces timber was plentiful. 

and flanks. The parapets at the shoulders are raised Permanent Fortification, for the protection 
for a short distance, to give better cover, by an of cities, harbours, tracts of country, bridges (see 
arrangement called a bonnctte. Such a redoubt Bridge-head), roads, &e., dates from the earliest 
would not .take more than 18 to 24 hours to com- ages. Its aim formerly was to keep out the eneniy 
plete, and yet would he capable of withstanding by passive resistance" unaccompanied by counter 
the fire of field-guns. The redoubts for which sites attacks, except in the form of sorties to destroy his 
were selected in 1889 round London would be of this siege-works and batteries. Since 1859, however, the 
type, but probably of larger size. They would not same principle of detached works and free manoeuv- 
be commenced until war was declared or imminent, ring ground between them for counter attack which 
could then be rapidly completed, and are well has been applied to field fortification has been 
adapted to form strong points or pivots in the line adopted for permanent works. This is due to the 
of defence taken up by the field army, especially as vast improvements in artillery and small-arms, the 
the enemy would not’be likely to have.landed any former easily destroying the strongest works at 
but field-guns. Field redoubts having an all-round long distances, and the latter, on the other hand, 
defence may be of any shape best suited to the increasing the power of armies in the open field, 
ground, but have never less than three sides. If The change has been gradual but progressive. In 

Greek history we read of cities sur- 
rounded with walls of brick, stone, 
and rubble. Babylon had a wall of 
prodigious circuit — 100 feet high, 
32 feet thick, and surmounted by 
towers. Jerusalem, at the time of 
Vespasian’s siege, had similar walls, 
with masonry of enormous solidity. 
But the square and round towers, 
which had formed sufficient flanking 
defence against arrows, and the 
walls which had resisted battering- 
rams, were soon found to be useless 
against artillery, and other devices 
had to be resorted to. 

Bastion System .-— Early in the 
15th century the Italians com- 
Fig- 2. menced to bank their walls with 

A, section through face, AA, fig. 1 ; B, section through gorge, BB, fig. 1. small bastions. Those at Verona, 

built by Micheli in 1523, are usually 
, square or circular, their fire is much dispersed, looked upon as the oldest extant. Tartaglia and 
The Plevna redoubt, so celebrated in the Russo- Albert Diner, painter and engineer, Marchi, an 
Turkish campaign of 1878, was square ; but some Italian, who died 1599, Errard Bois-le-Duc and 
sort of polygon ife more usual. The Bastion (q.v. ) De Ville, under Henry IV. and Louis XIII. of 
and star traces have been abandoned as too com- France, and the Count de Pagan, whose treatise 
plicated for field fortification. Continuous lines of appeared in 1645, did much towards laying the 
parapet would sometimes still be used to connect foundation of that science which Vauban subse- 
two redoubts, and might be indented so as to quently brought almost to perfection. Born in 
increase the flank defence, but these require no 1633, this great engineer was equally distinguished 
detailed description. Blockhouses (q.v.) would in peace and in war. After having taught how 



Fig. 3. — Vauban’s First System (ground-plan) : 

A, bastion ; B, curtain ; C, tenaille ; D, caponier ; E, ditch ; F, ravelin ; G, covered way ; II, salient place of arms ; 

I, re-entering place of arms ; K, glacis. 


fortresses could be rendered almost impregnable, he any work was a mere question of time and powder, 
was led by the restless ambition of his master, so that even he himself could not construct a 
Louis XIV., to demonstrate that the reduction of rampart that should withstand the fire brought 
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against it by his system of attack. He constructed 
t flirty-three new ‘fortresses, improved above one 
hundred, and conducted personally more than fifty 
sieves. Coehoorn, director-general of the fortresses 
of *tlie United Provinces, was the contemporary, 
rival, and opponent of Vauban ; his masterpiece was 
Bergen-op-Zoom. Cormontaigne, Belidor, Bous- 
mard, and Carnot may also be mentioned as con- 
spicuous followers of Vauban’s principal theories. 
Their works all begin by surrounding the place 
with a continuous polygon, on each side of which a 
bastion front, covered by outworks, is constructed. 

Fig. 3 shows Vauban' s first system in plan ; fig. 4 
in profile. All the others, and the so-called 


modem French system, are merely elaborations 
of it. 

The cnccintc , or main body of the place, is traced 
as follows, if the polygon taken is an octagon. The 
exterior side, about 380 yards long, ab (fig. 3), is 
bisected in c by the perpendicular cO, which is made 
one-sixth of ab ; aC, 1C are joined and produced, 
and the faces of the bastions ad, by, each equal to 
two-sevenths ab, are measured along them. Next, 
from a and b as centres, with radius ay, arcs are 
described cutting«C, bC, produced in/aud c; dc,fy 
form the flanks of bastions, and cf the curtain. The 
rampart is formed from the earth excavated from the 
ditch, and the parapet built on it. Fire from the 
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Fig. 4. — Vauban’s First System (profile) : 
n, rampart; V, banquettes; c, parapet; <i, revetment; c, escarp; /, counterscarp. 


faces of the bastions and curtain covers the entire 
front, while that from the flanks sweeps along the 
faces of adjoining bastions and the curtain. The 
fire upon tiie salient angle of each bastion is, how- 
ever, very’ oblique, and, as this is the most favourable 
line of advance for the besieger, it is further flanked 
by a ravelin (F), sometimes called a redan or demi- 
lune, which forms an outwork on the far side of the 
main ditch. This ditch, if dry, is 30 yards wide, 
and, if wet, 3G yards at the angles of the bastion, 
and its counterscarp is thence directed upon the 
opposite shoulders, a and y. 

The capital, hi, of the ravelin is set off 100 
yards along the perpendicular, and its faces traced 
from f to points situated in the faces of the bastions, 
10 yards from the shoulders, so as to protect them 
from guns firing along the ditch of the ravelin, 
which Is 20 yards wide, with counterscarp parallel 
to the escarp. The covered way, 6, 10 yards 
wide, is covered by the glacis, K, 8 or 10 feet "high, 
and sloping gradually towards the country. Tra- 
verses in it prevent its being enfiladed. The 
tcnaillc, C, is a low parapet sweeping the interior 
of the ravelin and the ditch; it also protects the 
scarp revetments of the bastions and curtain. 

The caponier, D, forming a communication be- 
tween the tenaille and the ravelin, consists of a 
passage between two low parapets, each with a 
glacis sloping towards the ditch, which is swept 
by their lire. At the re-entering angles of the 
covered way places of arms, I, are formed by 
setting off 30 yards along each counterscarp for 
the gorge, and making the faces enclose a salient 
angle of 100’. These, and the nrf ten? place of arms, 
II, are convenient for preparing sorties. 

Vatiban’s second and third systems adapted old 
walls to his improvements, lie placed counter- 
guards in fiont of the existing corner-towers, 
thereby making hollow bastions, and avoiding the 
nece-sity of entirely rebuilding, and added a 
redoubt to the ravelin. 

Coehoorn' s system had connterguards in front 
of the bastions and parallel to them. The 
angle of his ravelin was always 70’, and his 
flanks were protected by curved shoulders called 
onllons. 

Cormontaigne widened the gorge of his ravelin, 
thereby reducing the length of the bastion face 
expo-ed to breaching, lie also revived the step- 
j jiKC formation of the covered way, originally seen 
I rT'o tom the kiwi l Herman engineer. Speckle 
fuicu IoSO), which gives defenders a continued line 


of lire fiom each traverse along the covered way ; 
and lie placed redoubts in the re-enteiing places of 
arms. 

The modern French system differs but little from 
that of Cormontaigne. The. re-entering places 
of arms have circular fronts instead of angular ; 
the angle of the ravelin is 60°, has traverses in its 
ditch, and ditches called coupurcs are cut through its 
faces so that it need not he entirely surrendered 
when the salient is captured. Many additions were 
made as new fortresses were built, such as Horn- 
ivories and Crown -works (q.v.) in advance of the 
ravelins, fausscs brayes or lower parapets outside 
the bastions, and cavaliers or elevated retrench- 
ments inside them. As the increased power of 
artillery made itself felt, various methods of cover- 
ing the masonry of the scarp were devised ; these 
were called connterguards, couvrc faces, or en- 
velopes, and did for the faces of the bastions what 
the tenaille does for the curtain. 

The tenaille or star trace consists of alternate 
salient and re-entering angles, the latter being not 
less than 90°. Ravelins and other outworks are 
added as in the bastion trace. It was chiefly used 
by Montalcmbert (1714-1800), but lias many 
defects — e.g. the salients are easily enfiladed; the 
interior space is confined ; the defence of the main 
ditch from the ramparts is very imperfect; and if 
casemates are used at the re-entering angles to 
remedy this defect, they can be destroyed by the 
enemy’s fire passing along the ditch. 

The Polygonal System . — Early in the 19tli cen- 
tury the German engineers had recognised that the 
‘polygonal system’ of fortification invented by 
Montalcmbert was better adapted to the increased 
range and accuracy of artillery fire. This system 
placed the parapets of the enceinte along the sides 
of the polygon, sometimes broken slightly outwards 
or inwards, and always flanked by strong casenmted 
caponiers projecting from their centres. These 
caponiers mount thirty to forty guns in two or 
three tiers, firing through masks or tunnels in 
many cases and are themselves protected by 
counterguards and ravelins, besides being flanked 
from batteries in rear. Fig. 5, a lmlf-front of the 
Antwerp enceinte (1859), as fortified by General 
Brialmont of the Belgian Engineers, is perhaps the 
best example of this system. Besides simplicity, 
each front lias greater length (1200 yards ns against 
400), better bombproof cover, communications, 
retrenchments, and (lank defence. It is more easily 
adapted to the site. Its ravelins are wider, but 
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support one another less, and it is more vulnerable 
to attack by mining. 

But the fortifications of Antwerp also illustrate 



Fig. 6. — Half-front of the Enceinte of Antwerp. 


another change in this science, by which advanced 
•works close to the enceinte were replaced by a 
chain of detached forts 3 to 5 miles from it. 
The value of a chain of redoubts was proved at 
Pultowa, Fontenoy, Torres Vedras, and Dresden. 
D’Arcon first, and Rogniat after him in 1816, both 
of the French Engineers, strongly advocated the 
‘camp-fortress,’ as it is called by the Austrians, 
and it soon became the only recognised system of 
fortification. It has been applied to Portsmouth, 
Plymouth, Paris, the Rhine fortresses, throughout 
the Franco-German frontier, and wherever modern 
defences have become necessary. 

At Antwerp the forts are about II mile apart, 
and 2 to 3 miles in front of the enceinte. Each 
has 700 yards of front, 120 guns, 15 mortars, and a . 
garrison of 1000 men. They are blunted redans 
like fig. 1, flanked in front by strong caponiers 
mounting 14 guns, and in rear by a casemated 
keep and earthen redan. If attacked, supporting 
batteries would be thrown up between them, and 
before the enceinte could be reached at least two 
must be captured, an operation which would be 
extremely difficult in face of the army that would 
be collected within the area (some 200 sq. m.) en- 
closed by the chain of forts. Connection between 
them is maintained by a circular railway. 

Since the war of 1870-71 the whole of France has 
been converted into a ‘camp-fortress.’ Paris has - 
a triple line of works extending over a perimeter 
of some 90 miles. Outside this are the entrenched 
camps of Epin'al, Belfort, • Langres, Besancon, La 
Fere, Rheims, Verdun, Toni, 'the plateau of Haye, 
Nancy, Dijon, and Lyons, while farther to the 
front the chain of forts d’ arret along the eastern 
frontier bars every road or railway. 

Fig. 0 shows a detached fort, with the interior 
battery adopted in the British type. The heavy 
guns are placed in this battery, and are protected 
by the outer parapet, which is made a little higher 


and intended for rifles and field-guns repelling an 
assault only ; but a few heavy guns in Moncrieff 
Pits ( q. v. ) may be placed at its angles. This device 
is another tribute to the power of 
: the attacking artillery. Masonry 

can no longer be exposed to its fire, 
r&X and even iron shields and cupolas 
A v'.-iSL are not satisfactory. Iron turrets 
isvff are too expensive for general use, 
Bifl|gjg but are applied to confined spaces 
Jfmmjm and in coast defences — e.g. on the 
HBBI? Admiralty Pier at Dover. 

■''f^A . The conditions to be considered 
Z jBk iHBBP/'V-i * n ^ ie fortification of a dockyard 
-'//S'- or seaport differ from those appli- 
jggBU^^^yrj cable to the case of an inland town, 

a inasmuch as the very heaviest guns 
can be brought against it by the 
hostile ships, and it can be now 
bombarded with effect at immense 
distances (8000 to 10,000 yards). 
The first line of fixed defence 
would consist of submarine mines 
laid chequerwise in the channels of 
approach. To prevent the enemy’s 
boats removing these or destroy- 
ing them by countermines, shore 
batteries must be thrown up able 
to resist the attacks of a landing 
party, and armed with quick-firing 
(see Cannon) and Machine Guns 
J WTSP (q.v.), while guard-boats simi- 

IzSSS larly armed constantly patrol the 

10 MHr neighbourhood. Position-finding 

in! r, ~ stations must be selected, ana 

electric lights provided, as well as 

swift steamers to scout in front, 
1 ’ and torpedo boats to make counter- 

attacks supported by any available war-ships. For 


the inner defence the heaviest available guns should 


■K 
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Fig. G. — Half Plan of Detached Fort: 

The diagonal shading indicates casemates. 

be mounted on hydro-pneumatic disappearing car- 
riages, or in wrought-iron turrets supported by 
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howitzers and mortars. The fortifications would 
consist on the sea front of these batteries, and on 
the land front of detached forts similar to those 
already described. 

An estimate prepared in 1S8C by Colonel Seliaw, 
R.E., for an ‘ideal defence of the entrance to Ply- 
mouth liarhour,’ amounts to £833,000, and includes 
four GS-ton guns, two in a turret; eighteen 10-inch 
and eighteen G-inch guns; twenty heavy howitzers ; 
four Brennan torpedoes ; three Nordenfeldt sub- 
marine boats; submarine mines; electric lights; 
and a flotilla for laying and guarding the mines. 
The new fortifications of Antwerp are believed to 
have cost £3,000,000 ; the German alterations on 
Strasburg and Metz cost £4,000,000; several of 
the new eastern French fortresses cost each about 
£3,000,000. In peace Metz has a garrison of 10,000 
men ; Strasburg about 9000. 

Sec works by General Brialmont (Brussels, 1SG9); 
Captain Wagner (Berlin, 1872) ; Captain Brunner (3d ed. 
Vienna, 18S0); Captain Phillips, R.E. (Lond. ); and the 
Textbook nf Military Engineering used by the cadets of 
the ltoyal Military Academy, Woolwich. 

FortigUCVrn, Niccolo, an Italian poet, was 
born at Pistoia in 1674. He proceeded to Rome 
at an early period, and was speedily raised to 
the dignity of bishop and papal chamberlain by 
Clement Al. The greater part of his attention 
was given to letters ; but he is now remembered 
only as the author of a satirical epic entitled II 
IUcciordctto ( 1738), which is praised by his country- 
men for its natural humour, grace of style, and 
elegance of versification. The best edition is one 

S ublished at Milan in 3 vols. in 1S13. Fortiguerra 
icd at Rome, 17th February 1735. 

Fori Madison, capital of Lee county, Iowa, 
on the Mississippi River, 19 miles SW. of Burlington 
by rail, with a state prison, and manufactures of 
chairs, farming implements, and boots. Pop. 4925. 

Fortrosc, a watering-place of Ross-sliire, on 
the inner Moray Firth, 10 miles NNE. of Inverness. 
It is one of the Inverness burghs ; and its two por- 
tions, Chanonry and RosemarTrie, were constituted 
a royal burgh in 1590. The seat of a Columban 
monastery in the Gth century, of the bishopric of 
Ross from 1 124, it retains the' south aisle and chap- 
ter-house of a line cathedral, demolished by Crom- 
well to furnish materials for his fort at Inverness. 
There are capital links, good bathing, and a new 
steamboat pier. Pop. ( 1851 ) 114S ; ( 1SS1 ) 874. 
Fori Royal. See Fort dr France. 

Fori Scot!, capital of Bourbon county, Kansas, 
on the Manniton River, 9S miles S. of Kansas city. 
A railway junction, it 1ms foundries, machine-shops, 
flouring and woollen mills, and an extensive trade 
in bituminous coal. Pop. 7SG7. 

Fort SI It avid, a ruined fortress on the coast 
of Madras presidency, 100 miles S. of Madras, 
on the outskirts of Cuddalore. It became British 
in 1090, along with all the land round about to the 
distance of a ‘ randome sliott,’ and was an important 
place during the struggle with the French, forming 
the chief of the English settlements on the Coro- 
mandel coast from 1740 to 1752. It is of interest 
aNo from im-ociations with Clive (q.v.), who became 
governor in 1750. 

Fort St George. See Madras. 

Fort Sumter. See Sumter. 
lor tuna, called by the Greeks T If chi, was in 
classical mythology the goddes- of Chance. Accord- 
ing to IIe.-iod. she was a daughter of Oceanus; 
according to Pindar, a sister of the Parcre. She 
differed front Destiny or Fate in so far that she 
worked without law, giving or taking away at iicr 
"'■•'t} goml pleasure, and dispensing joy of sorrow 
J-dillercntly. She had temple-, at Smyrna, Corinth, 


and Elis. In Italy she was extensively worshipped 
from a very early period, and had many titles, 
such as Patricia, Plcbcia, Equcstris, Virilis, Primi- 
qcnia, Publica, Pnvata, Mnticbris, Virgincnsis, &c., 
indicating the extent and also the minuteness of 
her superintendence. Particular honours' were 
paid to her at Antium and Prreneste ; in the temple 
of the former city two statues of her were even 
consulted as oracles. Greek poets and sculptors 
generally represented her with a rudder, as a 
symbol of her guiding power ; or with a ball, or 
wheel, or wings, as a symbol of lier mutability. 
The Romans proudly affirmed that when ' she 
entered their city she threw away her globe, and 
put off her wings and shoes, to indicate that she 
meant to dwell with them for ever. See Dreschler’s 
exhaustive article in part ix. (1S8G) of Eoscher’s 
Lexicon der Mythologic. 

Fortunate Islands. See Canaries. 

Fortunatus is the title of one of the best 
people’s books ( VoUesbiichcr ) ever written. It 
originated about the end of the 15tli century, 
though many of the tales and legends included m 
it are of much older date. The opinion that it was 
worked up into German from a Spanish or English 
original may safely be set aside. The substance of 
the hook is that Fortunatus and his sons after 
him are the possessors of an inexhaustible purse of 
gold and a wisliing-cap, which however, in the end, 
prove the cause of their ruin. The moral is that 
worldly prosperity alone is insufficient to produce 
lasting happiness. The oldest printed edition of 
the hook now extant hears the date 1509. Later 
German editions mostly hear the title, Fortunatus, 
von scivcm Scckcl vnd Wunsch-hiUlcin. It has 
been reprinted in the third volume (184G) of Sim- 
roclc’s Deutsche Vollsbitchcr. Versions of the story 
have appeared in French, Italian, Dutch, Danish, 
Swedish, and even Icelandic. The first to drama- 
tise the subject was Hans Sachs, in Der For- 
tunatus mit dem IVunschscchcl (1553), after whom 
conies the English Thomas Dekker, with his Pleas- 
ant Comcdic of Old Fortunatus (1G00), a work 
which had the honour to make its reappearance in 
German about the year 1620. The most poetical 
edition of the story is that given l>y Ticck in bis 
Phautasus. See Schmidt, in Erscli and Gruber’s 
Eneyldopddic (sect. 1, vol. xlvi.). 

Fortune, Robert, a botanist and traveller in 
China, was bom in the county of Berwick in 1S13. 
After serving an apprenticeship as a gardener, lie 
obtained employment in the Royal Botanic Garden 
at Edinburgh, and afterwards in the gardens at- 
Chiswick. His real life-work began, however, in 
1843, with the first of bis journeys to China, on 
behalf of the Botanical Society of London. The 
results of this journey, the fruits of his observa- 
tion of the flora of the country, its tea and cotton 
culture, appeared in 1847 in Three Years' Wander- 
ings in Northern China. He subsequently visited 
China on three separate occasions, to study the 
methods of tea-cultivation, to carry plants from 
that country to India, ami to collect seeds and 
plants for the government of the United States. 
Ycdo and Pclcing (1SG3) was written after his fifth 
and last journey to the East. His other two books 
arc A Journcyto the Tea Countries of China (1852), 
and A Itcsidcncc among the Chinese (1857). For- 
tune was for a few years director of the Botanical 
Gardens at Chelsea. He died 1 Gth April 1880. 

Fortune-telling. See Palmistry, Vagrant 
Act. 

Fortuny y Carl>o. Mariano, an eminent 
Spanish painter, was bom at Reus in Tarragona, 
in 1839, and studied in the Academy of Barcelona 
and in Italy. When Spain declared war against 
the sultan of Morocco, Fortuny followed the army 
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to Africa, and filled bis portfolios with studies of 
Eastern life. He received a commission for his 
‘ Battle of Tetuan,’ which now hangs in the Cham- 
ber of Deputies, Barcelona; but the subject was 
little to his taste ; and, disputes having arisen, this 
large' work was never quite completed. It was the 
domestic and ceremonial aspects of Eastern life 
that Fortuny chose to portray, and these mainly 
for their purely artistic possibilities ; the painter 
treating his subjects simply as colour-schemes 
made up of dusky countenances, and gorgeous 
draperies, and vivid sunlight. His touch was par- 
ticularly incisive and dexterous, and the effects he 
aimed at were those depending on the sparkle and 
brilliancy of points of potent, infinitely varied 
colour. He afterwards stayed much in Paris, 
Granada, and in Madrid, where he studied the 
great Spanish masters, and married the daughter of 
Madrazo, the director of the Academy. The pre- 
liminaries of his own wedding suggested to the 
painter his celebrated picture of ‘ The Spanish 
Marriage,’ and among other of his later works 
are his ‘ Book-lover in the Library of Richelieu ’ 
and ‘Academicians choosing a Model.’ He also 
loft some etchings of Eastern subjects. He died at 
Rome, 21st November 1874. See monographs by 
Davillier (illus. Paris, 1875) and Yriarte (Paris, 
1885). 

Fort Wayne, capital of Allen county, Indiana, 
at the confluence of the St Joseph and St Mary’s 
rivers, which form the Maumee, and on the Wahasli 
and Erie Canal, 148 miles ESE. of Chicago. It is 
an important railway centre, and has several rail- 
way workshops, foundries, and manufactures of 
organs, woollens, and engines. It is the seat of a 
Catholic bishop, and contains a Catholic hospital, 
convent, and academies, besides Methodist (1846) 
and Lutheran (1850) colleges. Pop. (1S70) 17,718; 
(1880) 26,880. 

Fort William, a police-burgh of Inverness- 
shire, near the head of salt-water Loch Linnhe, the 
west base of Ben Nevis, and the south end of the 
Caledonian Canal, 66 miles SSW. of Inverness. A 
fort, built here by Monk in 1655, and rebuilt in 
1690, was vainly besieged by the Jacobites in 1746, 
and about 1800 was dismantled. Fort William, 
long one of the keys of the Highlands, is now a 
great centre for tourists. Its four churches are all 
modem, built between 1808 and 1889. Here was 
erected in 1889 a meteorological observatory' near 
sea-level, in connection with the high-level station 
on the summit of Ben Nevis. A railway from 
Glasgow to Fort William was sanctioned in 1889. 
Pop. (1841) 1020; (1881) 1594. 

Fort William (India). See Calcutta. 

Fort Worth, capital of Tarrant county, Texas, 
on the west fork of the Trinity' River, 33 miles W. 
of Dallas by rail, with several mills, and a trade in 
cotton. Pop. 0603. 

Fort}'. This number seems to have been, time 
out of mind, regarded with superstitious veneration 
alike by Jews and Moslems, since it prominently 
figures in the Bible and in Mohammedan writings. 
To cite some interesting examples from the notes to 
Mr W. A. Clouston’s Group of Eastern Romances 
and Stories ( privately printed, 18S9): The Flood con- 
tinued 40 days ( Gen. vii. 17 ) ; Isaac was 40 years old 
when he took Rebekah to wife (Gen. xxv. 20), and 
Esau was of the same age when he wedded the two 
Hittite damsels (Gen. xxvi. 34); Joseph and his 
kinsmen fasted 40 days for their father Jacob (Gen. 
1. 3) ; thrice Moses fasted 40 days (Exod. xxiv. 18, 
xxxiv. 28 ; and Deut. ix. 9-25 ) ; during 40 days 
the Hebrew spies searched Canaan (Numb. xiii. 25); 
the Israelites were condemned to wander in the 
wilderness 40 years (Numb. xiv. 33) ; Eli judged 
Israel 40 years (1 Sam. iv. IS); Goliath defied the 


Hebrew army 40 days ( 1 Sam. xvii. 16 ) ; David and 
Solomon each reigned 40 years (2 Sam. v. 4 ; 1 
Kings, ii. 11, xi. 42); Elijah fasted 40 days (1 
Kings, xix. 8); Nineveh was to be destroyed after 
40 days (Jonah, iii. 4); Ezekiel bore the iniquities 
of the house of Jndah 40 days, a day for a year 
( Ezek. iv.' 6 ) ; Christ was tempted by Satan in 
the wilderness after having fasted 40 days (Matt, 
iv. 2, and Mark, i. 13), and continued 40 days on 
earth after his resurrection ( Acts, i. 3 ). For further 
biblical instances, see Exod. xxvi. 19 ; Josh. xiv. 7 ; 
Judges, iii. 11, viii. 2S, xiii. 1; 2 Sam. xv. 7; 1 
Kings, vi. 17, vii. 3S ; 2 Kings, viii. 9 ; Ezek. xxix. 
11, 12 ; Acts, xxiii. 21 ; 2 Cor. xi. 24. 

Moslems mourn 40 days for their dead, and they 
deem a woman ceremoniously unclean during 40 
days after childbirth ; among the Israelites the 
period was 40 days when she had given birth to a 
male child, and twice 40 in the case of a female 
child. In Moslem fictions the number 40 very 
frequently occurs ; for instance, in the well-known 
Arabian ‘ Tale of the Third Calender,’ his voyage is 
prosperous for 40 days ; he is entertained by 40 
fairy damsels who absented themselves for 40 
days. In the ever-fresh tale of ‘Aladdin and his 
Lamp,’ when the magic palace has disappeared the 
sultan allows him 40 days to find it and the fair 

f trincess. In the Persian romance of Ndsir, the 
lero is directed by the ‘ last will ’ of a pious hermit, 
whom he found dead in his cell, to spend 40 days 
in prayer for the restoration of the fairies’ fountain ; 
he shoots an arrow through a suspended finger-ring 
40 times in succession ; but his too expert archery 
caused an accident to the king, from which his 
majesty did not recover until he had been 40 days 
under medical treatment. In a subordinate story 
in the sariie romance poor Shah Mansur was in 
the power of a cruel sorceress for nearly 40 days : 
and in another interwoven story a young prince 
was tossed about in the sea in a boat for 40 days. 
The general number of a gang of robbers in Eastern 
tales is 40 : we have a very familiar instance of 
this in the Arabian tale of ‘ Ali Baba and the Forty 
Thieves,’ and another example is afforded us in the 
story of ‘Ahmed the Cobbler’ (Malcolm’s Sketches 
of Persia), where the king’s treasury is plundered 
by 40 robbers. 

In Wales 40 loaves of bread and 40 dishes of 
butter are a common quantity in the records of rent 
paid to the Bishop of Llandaff. The fee of a bard 
for his song was 40 pence when he was a disciple, 
and twice forty for a master. The unthrifty ‘ Heir 
of Linne,’ according to the fine old ballad, tried to 
borrow 40 pence of John o’ the Scales, who had 
become the owner of his lands. A ship suspected 
of being infected with cholera, yellow fever, &c., 
is placed under quarantine — prohibited from land- 
ing passengers and discharging cargo for 40 days. 

Forty-shilling Freeholder. See Parlia- 
ment, Freehold. 

Foriun, the name applied by the Romans to 
a public space, especially the market-place in 
a city, as the principal place of meeting where 
public affairs were discussed, courts of justice 
Held, and money transactions earned on. In 
Rome the name applied particularly to the 
famous forum or forum magnum, the low level 
space extending from the foot of the Capitoline 
Hill to the north-east part of the Palatine. Unlike 
the fora of the emperors this was a slow growth, 
and was only possible after the valley had been 
drained by the great cloaca:. The central space 
wasthemeeting-placeof theplebs, Comilia Trihuta; 
while the patricians, Comitia Ccnturiata, met on 
the Comitium, adjoining the Forum. See Rome. 

Forum Coilipctens. ill Law, is the court to 
the jurisdiction of which the party is amenable. 
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Fos'cari, Fkaxcesco, Doge of Venice during 
the most nourishing period of the Venetian power. 
Bom about 1370, and elected doge in 1423, his 
ambition speedily involved the state in a conllict 
with Milan, which, however, in consequence of the 
doge’s great military ability resulted in the aggran- 
disement of Venice by the Treaty of Ferrara (1433). 
The last years of the doge were embittered by the 
misfortunes that overtook his son, Giacopo, who was, 
by authority of the Council, three times tortured 
in his father’s presence and banished, on the first two 
occasions on false charges, on the third occasion 
. for having besought foreign intercession against the 
injustice to which he was being subjected. Giacopo 
died in Candia shortly after his last cruel torturing 
and banishment. The old doge was allowed to 
resign office in 1457, and died seven days later, on 
1st November. Byron made the tragic history of 
father and son the subject of The Two Foscctri. 

Fos'COlo, Ugo, originally Niccolo, an Italian 
author, was born in Zante, one of the Ionian isles, 
on 26tli January 177S. His education was begun 
at Spalato, and completed at Padua, where Cesar- 
otti inspired him with his first love for literature. 
A man of passionate temperament, and withal 
an ardent patriot, Foscolo was bitterly dis- 
appointed when by the Treaty of Camno Formio 
Venice was given to Austria, and his disappoint- 
ment found vent in the Lcttcrc di Jacopo Ortis 
(1802), a sort of political Werther. Still, believ- 
ing that France was destined to liberate Italy, 
he served in the French armies, and was present 
at the battle of the Trebbia and the siege of 
Genoa. But, becoming finally undeceived as to 
Napoleon’s intentions with regard to his native 
land, he returned to Milan, where he published in 
1807 his best poem, I Sepokri, a work composed in 
the spirit of the ancient classic writers, and remark- 
able for its smooth and polished versification. 
About this time he wrote a translation of Sterne’s 
Sentimental Journey , and two tragedies, Ajacc and 
Jticciarda, both showing political tendencies. In 
1S09 he was appointed to the chair of Eloquence in 
Pavia, and occupied the post until the professor- 
ship was suppressed in all the colleges of Italy. 
His inaugural address, Dell’ Originc c dell' Ufficio 
della Ldtcratura, although full of the same love of 


classic beauty which marks the Scnolcri, is turgid 
and affected in style, like the man himself. When 
in 1S14 the Austrians entered Milan, Foscolo with- 
drew to Switzerland, and in 1816 he went on to 
London. There some of his best writings were 
published — viz. Essays on Pctrarca, Discorso sul 
tcslo del Dccamcrouc, Discorso sul testo di Dante, 
nml various papers in the Quarterly and Edinburgh 
Ilcricws. lhs last years were embittered by poverty 
and neglect. He died October 10, 1827, of dropsy, 
near London. His remains were finally deposited 
in the church of Santa Croce, Florence, in 1871. 
His works and letters were published at Florence 
in 12 vols. by Le Monnicr (1850-62). See Lives 
l>y Pccchio (1S36), Carrer (1812), Artusi (187S), 
Antona Traverai (18S4), and De Winckels (2 vols. 
1SS5-S6). 

Foss, or Fosse (Lat. fossa, from fodio, ‘I dig’), 
in fortification, is a ditch or moat, cither with or 
without water, the excavation of which has con- 
tributed materinl for the walls of the fort it is 
designed to protect. The foss is immediately 
without the wall, and oilers a serious obstacle to 
oealading the defences. See Foktificatiox. 

Fossa cl Furcn. See Pit and Gallows. 

Fossano. a town of Piedmont, North Italy, 
pmtiireMinoly situated on a hill over the Stura, 15 
L ' of Cu,lco rail, with a cathedral, 
a 1 -It h -century castle, nml remains of the old town 
TialK Its streets have an antique and gloomy 


appearance, the houses being built over low arcades, 
under which run the footways. It has an academy 
of sciences, a seminary, technical and veterinary 
schools, and manufactures of silk, leather, and 
hemp. Pop. 7959. See Borgogxone. 

Fossil (Lat. fossilis, ' dug out of the earth’), a 
term formerly applied, in accordance with its 
derivation, to whatever was dug out of the earth, 
whether mineral or organic. The term is now 
restricted to remains and relics of plants and 
animals which have become embedded by natural 
causes. These fossils may consist of the harder and 
more durable parts of animals and plants, or they 
may he merely the casts or impressions of such 
remains, or the footmarks or tracks which animals 
may have left behind them on some soft surface 
which has been subsequently covered up and con- 
solidated. They occur in nearly all the stratified 
aqueous rocks, which have on this account been 
called Fossiliferous strata. It is difficult or impos- 
sible to detect them in metamorphic aqueous rocks, 
for the changes that altered the matrix have also 
affected the organisms, so as either almost or alto- 
gether to obliterate them. In the arclucan schists 
they have escaped notice, if ever they existed ; hut 
recently they have been detected in schistose rocks 
of Silurian age in southern Norway. 

The conditions in which fossils occur are very 
various. In some Pleistocene beds the organic 
remains are but slightly altered, and are spoken of 
as sub-fossil. In this state are the shells in some 
raised sea-beaches, and the remains of the huge 
struthious birds of New Zealand, which still retain 
a large portion of the animal basis. In the progress 
of fossilisation every trace of animal substance 
disappears ; and if we find the body at this stage, 
without being affected by any other change, it is 
fragile and friable, like some of the shells in the 
London clay. Most frequently, however, a petrify- 
ing infiltration occupies the ' cavities left in the 
fossil by the disappearance of the animal matter, 
and it then becomes hardened and solidified ; hence 
fossils were formerly, and still often are, called 
petrifactions. Sometimes the whole organism is 
dissolved and carried off by water percolating the 
rock, thus leaving a cavity which may he filled up 
with calcite, pynte, gypsum, flint, chalcedony, or 
some other mineral ; and we thus obtain the form 
of the organism, with the markings of the outer 
surface, but not exhibiting the internal structure. 
Not infrequently, ns in the case of shells of molluscs, 
Ac., after the soft parts of the organism have been 
removed and replaced by inorganic matter ( either 
before or after burial), the shell itself may ho dis- 
solved out so as to leave a cavity which shows the 
mould of the outer surface of the shell, and a cast 
of the interior. If the shell-space is not subse- 
quently filled up by introduced mineral matter, 
the internal cast lies loose in the cavity like t lie 
kernel of a nut. Most commonly, however, the 
shell itself is replaced by hydrated' mineral matter. 
The most advanced and perfect condition of fossili- 
sation is that in which not only the external form, 
but also the most minute and complicated internal 
organisation, is retained ; in which the organism 
loses the whole of its constituents, particle by par- 
ticle, and as each molecule is removed its place is 
taken by a molecule of another substance, as silica 
or pyrites. In this way we find calcareous corals 
perfectly preserved in Hint, and trees exhibiting in 
their silicificd or calcified stems all the details of 
their microscopic structure — the cells, spiral vessels, 
or disc-hearing tissue, as well ns the medullary 
rays and rings of growth. • 

Fossil Fkuxs. As far as has been yet determined 
from the rocky tablets of the earth’s crust, ferns first 
appeared in the Devoninn period, and these com- 
prised both herbaceous ami arborescent species. 
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In the immediately succeeding Coal-period they 
appear to have reached their maximum develop- 
ment. The dense forests and the moist atmo- 
sphere of this period were so suited to their growth 
that they formed a large bulk of the vegetation. 
Several hundred species- have been described, some 
of them tree-ferns of a size fitting them to be the 
companions of the immense Sigillarias and Lepido- 
dendrons whose remains are found associated with 
theirs in the Carboniferous rocks. In the Permian 
rocks comparatively few ferns have been met with, 
but these rocks are as a whole not rich in organic 
remains. Numerous new forms appear in the 
Trias, and their number is increased in the 
Jurassic. The Cretaceous strata being chiefly of 
marine origin, land-plants are not abundantly met 
with. But the evidence supplied by the Wealden 
beds of England and strata on the same geological 
horizon in Germany shows that ferns were at that 
time prominent forms in the vegetable life of the 
globe. In the Tertiary strata ferns are rather 
rare. 

Fossil Forests have been frequently observed in 
the Coal-measures. The seams of coal having in 
general been formed from the vegetation of the 
locality where they occur, it is to be expected that 
when the coal is removed the stools and roots of 
the trees will be observed in the immediately 
subjacent bed of clay or 
shale — the ancient soil. 
Such a forest was laid 
bare in an open work at 
Parkfield Colliery, near 
Wolverhampton, m 1844. 
In the space of about one- 
fourth of an acre the 
stumps of 73 trees, with 
their roots attached, 
appeared as shown in the 
annexed ground-plan. 
The trunks, broken off 
close to the root, were 
lying prostrate in every 
direction, often crossing 
each other. One of them measured 15, another 30 
feet in length, but they were generally shorter. 
They were invariably converted into coal, and 
flattened to the thickness of 1 or 2 inches. Tire 
upright stems show that some of them had a cir- 
cumference of more than 8 feet. A fossil forest was 
uncovered near Glasgow in 1887. Similar fossil 
forests have been observed in the coalfields of Nova 
Scotia, and have been carefully described by Lyell, 
Logan, and Dawson. The usual height of the 
trees observed by Lyell was from 6 to 8 feet ; but 
one tree was about 25 feet high, and 4 feet in 
diameter-. Brongniart describes the remains of a 
fossil forest preserved in an upright position, in 
strata of micaceous sandstone, belonging to the 
Coal-measures at St Etienne, near Lyons. Though 
most abundant in strata of the Carboniferous period, 
fossil forests have been observed in other forma- 
tions. The Dirt-bed (q.v.) of the Lower Purbeck 
series is the remains of an ancient forest. Instances 
are also abundant in strata of later age. 

The remains of ancient forests belonging to a 
geologically recent period are to be found in and 
underneath beds of peat. There is good evidence 
that some kinds of peat had their origin in the 
destruction of forests. Trunks and branches of 
oak, hazel, fir, &c. are found in them, and the 
roots of the trees may be traced in the underclay. 
Round the coasts of the British Islands and the 
opposite shores of the Continent remains of ancient 
forests are frequently to be seen at low-water, the 
stools of the trees evidently occupying the place of 
growth. The occurrence of these so-called ‘ sub- 
merged forests’ shows that within recent times 


there has been a loss of land in north-western 
Europe. See Geology, Palaeontology, Pleisto- 
cene System, Ac. The discussion of fossil foot- 
prints, the tracks of animals or other moving 
things, or mud or sand now indurated with rocky 
is sometimes called Ichnology. 

Fossonibrone, a town in the Italian province 
of Urbino-Pesaro, on the Metauro, which is here 
spanned by a fine modem bridge, 10 miles E. of 
Drbino, with a cathedral, mineral spring, and 
manufactures of silk. Here stood the ancient 
Forum Scmpronii, of which interesting remains 
have been found. Pop. 4266. 

Foster, Birket, artist, was bom at North 
Shields, of Quaker parentage, 4th February 1825, 
but from his sixth year was brought up in London. 
He could draw before he could speak, and, as pupil 
to Landells, the wood-engraver, from 1841 to 1846, 
he produced a large number of subjects for wood- 
engravings, the earliest for Mr and Mrs S. C. Hall’s 
Ireland ( 1843 ), and many for the Illustrated London 
News. Afterwards, in conjunction with John 
Gilbert, he illustrated Evangeline and many of the 
poets, his share being dainty poetic landscapes and 
rustic scenes, nowhere better exemplified than in 
his Pictures of English Landscape ( 1862). Between 
them the two did more than any others to educate 
popular taste. In 1859 Foster exhibited the first of 
many water-colours, and in 1860 was elected an 
associate, in 1861 a member of the Water-colour 
Society. See E. Walford’s Representative Men in 
Literature and Art (1867). 

Foster, John, ‘the essayist,’ was born in the 
parish of Halifax, Yorkshire, 17th September 1770. 
Elder son of a yeoman-weaver, he was trained for 
the ministry at Brierly Hall and the Baptist College 
in Bristol, but, after preaching for twenty-five years 
with very indifferent success to small congregations 
at Newcastle, Dublin, Chichester, Frome, Ac., in 
1817 he finally relinquished the pastoral office, to 
devote himself wholly to literature. His Essays, in 
a scries of Letters (1805), were only four in number 
— the best known that ‘ On Decision of Character ’ 
— yet they showed him, said Mackintosh, ‘ to be 
one of the most profound and eloquent writers that 
.England has produced.’ In 1S08 Foster married 
the Miss Maria Snooke to whom they were origin- 
ally addressed. In 1819 appeared his celebrated 
Essay on the Evils of Popular Ignorance, in which 
he urged the necessity of a national system of 
education. Between 1806 and 1839 he contributed 
1S4 articles to the Eclectic Review, 59 of which 
were edited by Dr Price in 1844. . He died 15th 
October 1843, at Stapleton, Bristol, his home for 
twenty-two years. Foster was a man of deep but 
sombre piety. The shadows that clouded his 
spirit were due, however, to an inborn melancholy; 
they had nothing of bigotry or fanaticism." His 
thinking is massive and original ; and at times, 
when his great imagination rouses itself from sleep, 
a splendour of illustration breaks over his pages 
that startles the reader by its beauty and suggest- 
iveness. See his Life and Correspondence, by J. E. 
Ryland ( 2 vols. 1S46 ; reprinted in Bohn’s Standard 
Library, 1852). 

Foster, Stephen Collins, an American song- 
writer, was born in 1826 in Pittsburg, Pennsylvania, 
and was a merchant’s clerk in Cincinnati when, 
in 1S42, the success of his first song determined 
his profession. His compositions, many of them 
enormously popular, number about 125 ; nearly a 
fourth are” negro melodies, the remainder chiefly 
sentimental ballads. The best known are ‘ The Old 
Folks at Home,’ ‘Nelly Blv,’ ‘Uncle Ned,’ ‘Old 
Dog Tray,’ ‘ Gentle Annie,’ ‘ Old Kentucky Home,’ 

‘ "Willie, we have missed you,’ and ‘Come where- 
my Love lies dreaming,’ the airs and words of 
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which alike were his own composition. He died in 
New York, 13th January I SGI. 

Fosterage, the relation which arises when 
children are'hursed and brought up by others than 
their own parents, may anywhere establish a 
very close bond between foster-parents and foster- 
children. But in ancient Ireland,' under the 
Brehon Laws (q.v.), the systematic fosterage of 
the children of the wealthy in poor families, and 
their education there from infancy till the age of 
thirteen in the case of daughters and seventeen in 
the case of sons, was recognised and organised in 
the most elaborate manner, the respective duties 
and privileges being carefully specified and guarded. 
Thus, the foster-parents were entitled not merely 
to the fosterage fee, hut to support in their old 
age from the foster-child ; the foster-father was 
liable to mulcts incurred by the foster-child ; and, 
if the foster-child was found to have been im- 
properly or imperfectly educated in any of the 
specified branches, the foster-father had to refund 
the fees in due proportion. 

Fotlicrillgliay, a village of England, in North- 
amptonshire, on the river Non, 9 miles SW. of 
Peterborough. Pop. 225. In the ancient castle 
of Fotheringhav, founded shortly after the Con- 
quest, Mary, Queen of Scots, was beheaded in 
1587. It was allowed to fall into decay after the 
accession of Janies I. to the throne of England. 

Foucault, Jean Bernard Leon, French phy- 
sicist, was born in Paris, 18th September 1819. His 
first work in the physical sciences was the improve- 
ment of Daguerre’s photographic processes, and his 
next a scries of investigations, conducted in co- 
operation with Fizean, on the properties of light. 
Continuing his optical inquiries, he was enabled to 
demonstrate in 1830 that the velocity of light is 
greater in air than in water, and that in different 
media the velocity varies inversely as the refractive 
indices of the respective media. * For his remark- 
able proof in 1851 of the rotation of the earth by 
means of a freely -suspended pendulum, see Pend- 
ulum. Two years after his appointment (1855) 
as physical assistant in the observatory at Paris 
Foucault invented his polariser; and two years 
later (1859) his reflector for the great telescope 
at Paris was completed. Foucault also invented 
apparatus for the better application of the electric 
light, and showed that the sun may be viewed 
without injury to the eyesight if the object glass 
of a large telescope be covered with a thin film of 
silver. He died at Paris on 11th February 1SG8. 
Foucault edited the scientific part of the journal 
tics Dcbats from 1815, and was elected a foreign 
member of the Royal Society of London in 1SG4. 
His papers were printed in Complex Hcntltis ( 1S47- 
09). Compare also llccitcil tics Tramux Sctcniijiqvcs 
tic Foucault (ed. by Uaricl and Bertrand, 187S). 

Fouclu*. Joseph, Duke of Otranto, minister 
of Police under Napoleon, was bom at Nantes, 
29th May 1703. Although educated for the church, 
he hailed the Revolution with extravagant de- 
light; and, on being elected to the National Con- 
vention in 1792, attached himself to the extreme 
party of the Mountain, and voted for the execu- 
tion of Louis. He was commissioned by the Com- 
mittee of Public Safety to castigate the obdurate 
city of Lyons (1791), and in that- business rivalled 
his .associates, Colint d’Herbois and Couthon, 
m cruelty and bloodthirstiness. In 1791 he was 
expelled from the National Convention as a 
dangerous Terrorist. Yet in September 1799 he 
had mi far recovered ground that he was appointed 
minister of Police, a post which he held, though 
witli several interruptions, down to 1 815. Having 
made himself indispensable to Napoleon, whom lie 
materially assisted during the revolution of 18th 


Bmmaire (5th November 1799), he proceeded to 
organise a system of police espionage ; hut this soon 
grew intolerable to the First Consul, who in 1S02 
abolished the ministry". In compensation Fouclie 
was nominated senator of Aix, and rewarded with 
a large sum of money. Yet two years later 
Napoleon found it necessary to reinstate him in 
the office. Once more dismissed .by the emperor 
in 1S10, Fonclie, after a period of flight in Tuscany, 
received the appointment of governor-general of 
Laibach and Rome (1813), and then of ambassador 
at Naples. Once more he was restored to his 
former post by Napoleon after his return from 
Elba, hut seeing the downfall of the latter to 
he inevitable, he made terms with the Bourbons. 
Under Louis XVIII. he retained his position until 
the king was constrained by the popular voice 
to dismiss him in September 1S15. Appointed 
ambassador to Dresden, lie was there struck in 181G 
by the decree of banishment pronounced against 
the executioners of Louis XVI.; and henceforward 
he led an exile’s life, at Prague, Linz, and Trieste, 
where lie died, 25th December 1820. Fonclie was a 
man with one aim only, his own political success. 
Unscrupulous, yet politic and sagacious, crafty, 
and fond of intrigue, he made an admirable head 
of police in the troublous days of Napoleon’s reign, 
and by the firmness and slcill which he displayed 
in the internal government of Franco, which was 
left almost entirely in his hands during the em- 
peror’s absence on his many campaigns, he was 
largely instrumental in preserving his country from 
anarchy. The Mtmoircs tic J. Foucht, published 
in 4 vols. at Paris in 1828-29, have been declared 
not genuine by his sons. Nevertheless Fonch6 is 
known to have composed mcmoircs during his hast 
years of banishment. 

Fougasse, in military science, an explosive 
mine so arranged as to hurl a volume of stones in 
the faces of an attacking force. 

Fougfcres, a town in the French department 
of Ille-et-Vilaine, 23 miles by rail N. of Vitrei (on 
the main line from Paris to Brest). It has a pictur- 
esque old castle, a college, and considerable manu- 
factures of bootmakers’ materials, sailcloth, and 
leather, besides granite-quarries. Here the Veil- 
dean royalists defeated the republicans in November 
1793. Hop. (1S72) 10,599 ; (1S8G) 15,133. 

Foula. a lonely island of Shetland, 16 miles 
WSW. of the nearest point of the mainland. 
Measuring 3| by 2J miles, it is 5 sq. m, in area, 
and attains in the Sneug a maximum altitude of 
1372 feet. Foula is chielly remarkable for the Old 
Red Sandstone cliffs on its nortli-west side, which, 
rising nlmost sheer from the sea to a height of 1220 
feet, are unmatched for grandeur in the British 
Isles. They arc denizened in the breeding season 
by myriads of seafowl — puffins, kittiwakes, and 
the rare great skua or ‘bonxie’ ( Lcsin's cat articles), 
which formerly was preserved by the islanders to 
keep down the eagles. The only landing ; placo is 
at the fishing hamlet of Ham, on the south-east 
Foula was the lost island where the old Norse 
tongue lingered on into the 19th century. It has 
Congregational and Established chapels. Pop. 
(1SG1 ) 233 ; (18S1 ) 207. See Tudor’s Orkneys and 
S/tclltmds (1SS3). 

Fotilalis. See Fulahs. 

Fould, Achili.e, French financier and politician, 
was bom in Paris, 31st October 1S00, of Jewish 
parents. Early in life he was initiated into 
financial business in bis father’s bank. His politi- 
cal career began in 1842 by his election to the 
Clmmber of Deputies for the Bas-es-Alpos. After 
the revolution of 1848 Fould accepted the new 
regime of the republic, and rendered considerable 
service to the provisional government in its financial 
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affairs. During the presidency of Louis Napoleon 
lie was four times minister of Finance between 1S49 
and 1S52. Whilst in office Fould gave the first 
impulse to the foundation of the Credit Mobilicr. 
Early in 1852 he finally resigned, in consequence 
of the confiscation of the property of the Orleans 
family. The same day, however, he was created a 
senator, and shortly afterwards returned to power 
as minister of state and of the imperial household, 
which position he held until I860. In 1861 he was 
reappointed finance minister, and retained that 
post until 1867. On the 5th October following he 
died at Tarbes. 

Foillis, Robert and Andrew, Glasgow printers, 
were born the one' in 1707, the other m 1712. 
Robert for some yearn, practised as a barber, but 
meanwhile attended Professor Hutcheson’s lectures 
on moral philosophy. Andrew had been bred for 
the ministry. In 1741, after two tours with his 
brother in England and France, Robert set up as 
a Glasgow bookseller, in 1743 was appointed printer 
to the university, and between 1742 and his death 
published 554 works — classics, translations, poetry, 
plays, &c. The most celebrated are the ‘ immaculate ’ 
Horace (1744), which contains, however, six mis- 
prints, and the splendid folio Homer (4 vols. 1756- 
58). With the view of promoting the fine arts in 
Scotland, Robert, after a fourth visit to the Con- 
tinent, established in 1753 — fifteen years before the 
foundation of the Royal Academy — an academy at 
Glasgow for engraving, moulding, modelling, and 
drawing. During the first ten years of its exist- 
ence this institution produced 1112 prints, besides 
statues, busts, oil-paintings, and crayons ; David 
Allan owed to it his early training. But the 
heavy attendant expense led to the decline of the 
printing business, and the death of the quiet, 
unwearying Andrew on 18th September 1775 
proved the finishing blow. Eight months later 
Robert sold off his collection of ‘ old masters ’ at 
Christie’s in Pall Mall ; when all costs were 
defrayed the balance in his favour was just fifteen 
shillings. He died suddenly in Edinburgh, on his 
way back to Glasgow, 2d June 1776. For a full 
account of this par nobile fratrum, the * Scottish 
Elzevirs,’ see Richard Duncan’s Literary History 
of Glasgow (Maitland Club, 1831 ; new ed. 1886). 

Foundation. By this term is generally 
meant the ground on which the walls of a building 
rest. But of the walls themselves, whether of 
brick or stone, the lower courses, or those under 
the surface of the ground, are called foundation 
courses. The first thing to determine regarding 
the site for a building is whether the ground is 
natural or artificial. By the latter is understood 
some deposit of waste material, such as loose earth 
or builder’s rubbish, which has been used to level 
up a piece of ground or put down for some other 
purpose. It is always necessary to sink the 
foundation trenches or tracks through made-up 
ground till the natural surface is reached. Suppos- 
ing that on the site chosen there are no springs of 
water, and that it is well drained, then there is a 
likelihood that whatever the natural foundation, 
whether of rock, clay, sand, or gravel, it will be a 
safe one. Sometimes, however, even with these, 
some means has to be taken to prevent unequal 
yielding under the pressure of the walls. There 
may, for example, be hard and soft parts on a piece 
of ground of the same general character. 

In the case of compressible soils of whatever 
nature the walls require a sufficiently thick bed of 
Concrete ( q.v. ) underneath them. More rarely Piles 
(q.v, ) are driven in to support a platform upon 
which the walls rest, and sometimes inverted arches 
are used for distributing pressure over a foundation 
where it would otherwise come only on a few points. 


Except where a building is erected on solid rock, 
what are called ‘footings,’ or, in Scotland, ‘scarce- 
nuents,’ form the first or foundation courses of the 
walls. Stone footings consist of large flat-bedded 
stones, which in the lowest course are generally 
twice as broad as the wall above is thick. Two or 
more of these projecting coui-ses are first laid, 
which give a stepped section to those portions of 
the walls underground. Brick footings resemble 
those of stone, only in them there are, of course, 
more joints from the smaller size of bricks. For 
foundations under water, see Caisson, Coffer- 
dam. 

Foundations. See Charity Commissioners, 
Corporation. 

Founder, also called Laminitis, consists of 
inflammation of the vascular sensitive lamina? of 
the horse’s foot. It is also met with in cattle, but 
rarely in sheep, the corresponding structures being 
in them less developed. Occasionally the lamina? 
are strained from severe exertion ; more frequently 
they suffer from the morbid effects of cold, which 
is especially injurious after excitement and over- 
fatigue. Very commonly also they become in- 
flamed from their close sympathy with diseases 
of the digestive organs, often following engorge- 
ment of the stomach or bowels. All the feet 
are sometimes affected, more usually the fore- 
feet onfy. They are hot and tender; the animal 
stands as much as possible upon his heels ; trembles 
and groans when moved ; and is in a state of acute 
fever and pain. Except when following super- 
purgation or internal disease, bleeding is useful. 
The shoes must at once be removed, and the toes, 
if long, reduced, but no further rasping or cutting 
is permissible. The feet must be enveloped in hot 
bran poultices, and kept off the hard ground by a 
plentiful supply of short litter. Soap and water 
clysters, repeated if necessary every hour, usually 
suffice to open the bowels, which are very irritable; 
and physic, if required, must therefore be used 
with extreme caution. Two drachms of aloes is an 
ample dose in founder. Have the strain taken off 
the inflamed lamina? by getting the animal if 
possible to lie down, or, if he be afraid to do so, let 
him be ‘ cast’ and kept down. As a rule when once 
down he will, from the relief to pain, often remain 
in the recumbent position ; he should then be 
turned twice a day, and his bedding kept dry and 
clean to prevent chafing of the skin or ‘ bed-sores.’ 
After the acute symptoms pass, thin heeled shoes, 
barred or plain, as suit the feet, should be put on ; 
cold applications should be made to the feet, and 
afterwards a mild blister put round the coronet. 

Founding, or Metal-casting, is the art of 
working metals by pouring them, while in a fluid 
condition, into moulds in which they solidify and 
harden into the form of the mould which they fill. 
In general the terms are restricted to metal-work ; 
but glass, plaster, cement, wax, gutta-percha, 
See. are cast in moulds precisely in the same 
manner as the metals. 

Casting is the most important of all the opera- 
tions by which metals are fashioned into useful or 
ornamental forms ; but there are certain metals 
which cannot be in practice treated by this process. 
It is essential that the metal employed should be 
meltable at a temperature which can be reached in 
foundry practice, that it should flow freely, and 
should fill the mould well without forming air- 
bubbles in the mass. Malleable iron cannot be 
treated by casting, on account of the excessive 
temperature at which it becomes fluid ; and neither 
copper nor aluminium become sufficiently limpid 
to flow and fill a mould properly. Iron-founding, 
in which the special form of pig-iron known as 
‘ foundry pig’ is used, is the greatest of metal- 
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casting industries ; after which come brass-found- 
ing, bronze-casting, zinc, German silver, gold and ! 
silver casting, and typefounding and stereotyping. 
The last two will be dealt with under their own 
proper heads, and the casting of the minor metals 
will receive such notice as they require in connec- 
tion with the metals themselve_. 

The general process of founding or casting 
embraces numerous and complex operations con- 
nected with ( 1 ) the preparation of a mould or form 
into which the molten metal is run, (2) the melting 
of the metal or alloy, and (3) the pouring of the 
molten metal into the mould, in which it solidifies 
and hardens. According to the form, size, and 
intricacy of the object to be cast, and the nature 
and value of the metal used, the variations of 
working are very many, and it will not be possible 
here to describe more than two or three typical 
processes. 

Bronze-casting is the most ancient of all metal- 
lurgical arts, and an outline of its development 
may serve to illustrate the processes employed in 
dealing with that alloy. The earlier forms of 
bronze axe used by prehistoric man were solid 
castings made in moulds, which consisted of two 
flat stones, having in the faces of each hollowed- 
out depressions which corresponded to two equal 
halves of the axe. The stones, when placed 
accurately face to face, had thus between them a 
hollow space which represented the form of a 
perfect axe, and into that hollow from the outer 
surface a channel or * gate ’ was formed, by wliicli 
the molten metal was poured in, till the hollow or 
mould was filled up. In later times, with the view 
of saving valuable metal, the practice was intro- 
duced of forming a core within moulds of large 
objects, around which the bronze was poured, 
which thus formed only an onter surface or skin. 
Iron appears to have been the material at first 
selected as suitable for such cores. But at a very 
early period the Greek sculptors discovered the art 
of castin" their figures, See. so that the core 
around which the metal flowed was removable, 
thus forming hollow castings. By whatever 
process the early artists worked they were able 
to produce castings which for beauty of surface, 
intricacy of pattern, size of casting, and economy 
of metal cannot be excelled with all the re- 
sources of modern ingenuity. Their process was 
probably that employed to the present day for the 
finest products of bronze-casting, known as circ 
perdue. In this process a rough model of the 
statue or other object to be cast is formed slightly 
1 smaller than the work to be cast. This model is 
coated over with beeswax ; and to the wax surface 
the most finished form and touches of the artist 
are given. The whole surface then receives two 
or three coatings of a potter’s slip or fine cream of 
ground brick, clay, and ashes, which forms a 
closely adherent skm around the wax. Then the 
mould Is built up of clay, packed around all the 
parts to form a solid mass, which is clamped up 
within a strong iron framework. At certain 
intervals iron pins are stuck through the clay and 
wax into the central core, and suitable ‘gates’ are 
made for pouring in the bronze and allowing the 
wax to escape. The clamped-up mass is now 
placed in the furnace, and slowly heated up till all 
the wax runs out, and the clav of both mould and 
core are dned and sufficiently linked. The space at 
first occupied by the wax is now vacant, and it 
only remains to pour in molten bronze to occupy 
the space and assume the form nnd the thickness 
of the original wax. In modern bronze-casting 
for which the circ perdue proce-s is not employed, 
objects of large size, snch as heroic figures,' are 
cast in sections, which have afterwards to lie fused 
I together at their edges. Models in plaster of the 


separate pieces are first made, from which moulds 
in sand and plaster are obtained. ’Within these 
moulds cores are cast, and these when baked and 
dry are uniformly scraped down all over according 
to" the thickness desired in the finished object. 
The cores so reduced are again placed and supported 
within the moulds, and thus there is a space 
between mould and core into which the molten 
bronze is poured. The various pieces are sub- 
sequently brazed together and finished. Some of' 
the recorded works of early Greek sculptors were 
cast of gigantic proportions. The Colossus of 
Rhodes is variously stated at from 90 to 120 feet in 
height. There yet remains in the Hippodrome at 
Constantinople a pillar of bronze in the form of 
three twisted serpents, cast 479 B.C., which in its 
perfect condition was 20 feet high. Schwanthnler’s 
figure of ‘Bavaria’ in Munich, finished in 1S50, 
stands 67 feet in height, and contains nearly 63 
tons of bronze. ‘ La vierge du Puy,’ by Boiinas- 
sienx, is 51 feet high, and contains about 100 
tons of bronze. For Bartholdi’s ‘Liberty’ and 
other famous bronze figures, see Colossus. 

Iron founding, from the nature of its operations 
and the gigantic scale on which it is earned on, 
may be regarded as a separate and distinct 
industry. The laige-grainecl, gray pig-iron, on 
account of the highly fluid condition into which 
it can be brought, is the material principally 
employed ; but according to the size of the castings 
required and the purposes for which they are to he 
used mixtures of finer grained pig are also melted 
up. The metal is melted with coke in a round 
firebrick furnace called a cupola, the heat being 
urged by means of a powerful blast created by 
fanners 'revolving at a high speed. The molten 
metal is ran from a tap at the bottom of the 
furnace into a malleable iron ladle lined with clay, 
from which it is poured into the monld through 
holes called runners or gates. When the mould is 
newly filled numerous jets of blue flame issue from 
as many small holes pierced in the sand. These 
perforations are necessary for the escape of air and 
other gases produced by the action of the hot 
metal on the mould. Care must also be taken 
not to have the mould too damp, otherwise steam 
is generated, which may cause boles in the costing, 
or even force part of the metal out of the. mould. 
The casting remains covered up for a time in order 
to cool slowly, and is then removed by breaking 
away the santl and drawing out the core. 

In' the case of a fluted or otherwise ornamented 
pillar the pattern would require to be in at least 
four pieces instead of two, because it is only a 
plain pattern that will come out of the mould in 
halves without tearing away the sand. When a 
pattern is necessarily made in several pieces it is 
drawn out of the mould bit liy hit, to the right or 
left ns the ease may he, and so parts from the sand 
without breaking it. 

Suppose that a small ornamental vase were to 
surmount the pillar, the founder would prepare the 
pattern of this in a more elaborate manner.. lie 
would first mould it in wax or clay, from which a 
cast in plaster of Paris is made ; from that again a 
cast is taken in an alloy of tin and lend, which, 
after being sharply chased and divided into the 
required number of jiieces, is used as a pattern 
to cast from. All ornamental patterns, such as 
figures, scrolls, leaves, enriched mouldings, and the 
like, are made in this way, whatever metal the 
ultimate easting i« to be produced in. 

Very large engine cylinders, nans, and such 
vessels are cast in loam-moulds, which arc built of 
brick, plastered with loam, then coated with coal- 
dust, and finally dried by means of a fire. This 
method is adopted with large plnin objects where a 
pattern would be expensive, and when few castings 
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of one kind are required. Lon moulds, coated with 
blacklead or plumbago, are now used for water 
and gas pipe founding, which forms an extensive 
special industry. They are greatly more expen- 
sive than any other kind, but they enable the 
founder to dispense with a pattern, as, when once 
made into the required form, they are not destroyed 
like moulds of sand or loam at each casting. 

For cMUcd castings, also, metal moulds or moulds 
partly metal and sand are employed. In these the 
molten iron solidifies and cools with great rapidity, 
owing to which it acquires extreme hardness, a 
quality of peculiar value for shot and for many 
purposes where wear-resisting properties . are of 
more importance than toughness. In malleable 
castings the opposite effect of rendering the metal 
soft, tenacious, and partially malleable is obtained. 
For this end the finished casting is embedded in 
powdered hematite ore or other iron oxide, packed 
in an iron chest, and exposed for two or three days 
to a red heat in a furnace. Thereby the cast-iron 
parts with its carbon, and assumes the softness, 
tenacity, and infusibility of malleable iron. The 
process may be continued till the effect is produced 
throughout the mass acted on, or it may be stopped 
when merely a skin is decarbonised, leaving the 
core of unaltered cast metal. 

In iron-casting, and especially in steel-casting, 
bubbles of carbonic oxide and other gases are 
formed, which partly escape and partly remain 
imprisoned in the mass, tending to render it 
vesicular and less sound than it might otherwise 
be. Various means have been adopted to promote 
the escape of imprisoned gases, and thereby to 
render the casting more homogeneous and strong. 
In Krupp steel the addition of silico-spiegeleisen 
to the cast metal acts favourably by stopping the 
evolution of the gases. To force out the gases the 
late Sir Joseph Whitworth in casting steel adopted 
the expedient of casting under pressure. While 
the metal was in a fluid condition he applied 
pressure of as much as from 6 to 9 tons per 
square inch over its surface, and by preventing 
the formation of air-bubbles he thereby obtained a 
remarkable increase in the strength of the. castings 
so operated on. 

The variety of articles produced by founding or 
casting are very numerous. Besides others inci- 
dentally alluded to, we may mention cylinders, 
cisterns, paper-engines, beams, boilers, pumps, 
and the heavy parts of machinery generally, gates, 
railings, lamps, grates, fenders, cooking-vessels, 
and the like in iron ; cannon, many portions of 
machinery, and numerous ornamental objects in 
brass, bronze, and the more costly metals. See 
Mullin, Modern Moulding and Pattern Making 
(1S86); Overman, The moulder’s and Founder’s 
Guide (1880); Wylie,. Treatise on Iron Founding 
(1884), &c. 

Foundling Hospitals, strictly speaking, are 
institutions in which children that have been 
deserted by their parents or guardians are received 
to be nourished and cared for by private charity or 
at the public expense. Their primary purpose is to 
serve as a preventive of infanticide and the wilful 
procurement of abortion, and to counteract the 
temptation on the part of unmarried women to 
abandon their illegitimate offspring, and of manned 
women to leave exposed on the streets children they 
are themselves either unwilling or unable to nurture 
and support. Although the practice of infanticide 
was largely prevalent amongst some of the nations 
of antiquity, especially the Greeks and Romans, 
amongst whom the father of a family possessed an 
almost absolute right of life and death over his 
children, even to selling them into slavery or to 
slaying them, nevertheless the state was not alto- 
gether careless of the preservation of foundlings 
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and abandoned children. Private persons were 
encouraged to take care of deserted infants, and to 
educate them, by decrees which assigned them as 
slaves to those who should thus adopt them. Of 
the re4t — such as were not thus taken charge of — 
many were educated at the public expense. The 
ancient Egyptians, Jews, and Thebans (in Greece), 
however, looked upon infanticide as a crime ; and 
this also was the sentiment of the ancient Germans. 
But from the time when Christianity became the - 
state religion of the Roman empire a sensible 
change began to show itself amongst its leading 
peoples in relation both to infanticide and to 
the exposure of children. The more enlightened 
emperors, as Constantine, Yalentinian, and Justi- 
nian, devised legislative measures for the prevention 
of both offences. But it was only when the church 
turned its attention to the matter seriously that 
the preservation of those unfortunates began to be 
earned out in a systematic way. In spite, however, 
of imperial edict and ecclesiastical exhortation, 
exposure and the selling of offspring, especially in 
times of public calamity or distress, still continued 
to be largely practised, more particularly in the 
Western empire. The germ of the modem found- 
ling hospital may perhaps be found in an institution 
which owed its existence to the Bishop of Treves in 
the 6tli century : in the cathedral porch a large 
marble basin was built, in which children might 
be placed, to be afterwards reared by members of 
the church under the superintendence of the eccle- 
siastical officers. Similar arrangements are men- 
tioned in some of the capitularies of the Frankish 
kings. But the first well-authenticated instance of 
a foundling hospital, as we now understand the 
term, is one that was established at Milan in 7S7. 
From the end of the 11th to the end of the 14th 
century several institutions of a similar character 
were founded in some of the chief towns of France, 
Italy, and Germany. It is, however, in the first- 
named country that they have received the most 
attention and been most thoroughly studied and 
organised. 

At Paris foundlings were generally deposited in 
the porch of Notre Dame. For the reception of 
children so exposed Marguerite de Valois opened a 
special home in 1536, and nine years later the 
government afforded shelter to 136 orphans in the 
Trinity hospital. But, no provision being made 
for their sustenance, they were dependent upon 
the alms which their nurses begged on the streets 
or which they themselves could collect when old 
enough to go a-begging ; till in 1552 the parliament 
of Paris set apart for their maintenance the pro- 
ceeds of a special tax. Amongst these children the 
mortality averaged 90 per cent. About the same 
time the Bishop of Paris built another house of 
refuge for foundlings picked up within his diocese ; 
this was known as the Cotiche. But the accommo- 
dation was insufficient, and children were selected 
for admission by lot, those who were not elected 
being generally left to die on the street. Subse- 
quently the inmates of the Couclie became the 
objects of a brisk traffic, children being sold to 
professional beggars, acrobats, and others at the 
fixed price of 20 sous each. These evils at length 
attracted the attention of St Yincent dc Paul, who 
in 1638 established a more satisfactory home and a 
humane system of treatment. Out of this grew the 
celebrated Foundling Hospital of Paris, which was 
incorporated in 1670. ‘With it the Couclie, reformed 
and enlarged, was joined in 1688’, and Marguerite 
de Valois’s orphanage in 1772. Under the Revolu- 
tion all illegitimate children and foundlings were 
virtually adopted by the state, which in 1793 issued 
a decree bestowing a premium upon all girls who 
should declare themselves to be the mothers of ille- 
gitimate children, and, as the Emperor Trajan had 



FOUNDLING . HOSPITALS 


done, proclaiming all such infants ‘ children of the 
country.’ 

At the Foundling Hospital of Paris children are 
admitted (since 1SS6) under conditions -which allow 
any person to leave a child openly without giving 
an" account of it ; in fact, the system in vogue is 
that of indiscriminate admission under the cover of 
secrecy. The infants admitted belong to the fol- 
lowing categories : foundlings proper — i.e. children 
deserted bv parents who are unknown; children 
who are abandoned by parents who are known; 
and orphans left destitute, the general designation 
for them all being not enfants irouvfs, but enfants 
assist (s ; besides these, the hospital also takes in 
children moralcmcnt abandonnfs—i.e. incorrigible 
children sent by the law-courts, by the prefecture 
of police, or by their parents. The scope of the 
institution is not, however, confined to this ; it also 
gives presents of money, baby-clothes, and cradles to 
mothers who are poor, and sends out nurses to give 
suck to the infants of such women as cannot them- 
selves perform that service for their offspring. As 
a rule infants only remain in the establishment at 
Paris a short time' — the average is four days ; when 
adjudged strong enough to travel, they are sent 
with their nurses into the country, to be boarded 
with peasants or artisans. For the custody of each 
child the government pays a monthly subsidy, de- 
creasing from 15 francs' during the fu-st year to 0 
francs during the twelfth. Once that age is reached 
nothing further is paid ; the child is then generally 
apprenticed to its foster-father if he is an artisan, 
or becomes his domestic servant if he is a peasant 
engaged in agriculture. The central administration, 
however, still keeps its eye upon these children 
through its provincial inspectors, nor does it lay 
down its guardianship or cease its surveillance of 
them until after they have attained twenty-one 
yearn of ago. These inspectors also keep the pro- 
vincial hospitals and the central hospital at Paris 
supplied with wet-nurses, recruited from the women 
of the countryside. Parents are allowed to reclaim 
a child at any time on satisfactorily establishing 
their title to it, and that without recouping the 
expense of rearing it. Also, persons who prove 
to the satisfaction of the hospital administrative 
authorities that their motives are sincere and laud- 
able are allowed to adopt a child from amongst 
those whose parents are altogether unknown. On 
an average about 12,500 children pass through the 
hands of the authorities of the Paris hospital an- 
nually. Of these nearly 4000 arc enfants assistis, 
and 1200 enfants moralcmcnt ahandonnis, amongst 
whom the mortality is about 3 per cent. Besides 
these some 7000 children are assisted outside ; and 
amongst them the mortality is 1G per cent. The 
provincial statistics show an average number of 
3G.000 children annually under the surveillance of 
the authorities, of whom 27,000 arc enfants assistis ; 
of these children about 3 per cent.' die annually, 
though of the children under one year of age about 
22 percent, die even,- year. Besides these there are 
between 3000 and 4000 incorrigible children. The 
administration has established a .savings-bank for 
the benefit of its wards, with the result that at the 
end of 1S8G there stood to the credit of each enfant 
oTn.sf/ an average of 170 francs, and of each incor- 
rigible child an average of 20 francs. 

In the United Kingdom and Gcrmanv the care of 
foundlings is for the most part left to the active 
ministrations of the charitable or to the operations 
of the poor-law administration. For instance, the 
Foundling Hospital of London, established in 1739 
by Captain Thomas Coram (q.v.), is not, strictly 
speaking, a foundling hospital at all, nor doe« it 
receive nnygovernment.nl or parochial subside ; it 
is reserved exclusively for illegitimate children, the 
oilspring of mothers who have previously borne a 


good character, and wlio themselves make personal 
application for the admission of their infants The 
institution supports constantly about 500 children, 
of whom some 140 under four years of age arc 
boarded out in the countin’. Of tlio remainder the 
gills continue in the hospital until they are fourteen 
years of age, when they are sent out into domestic 
service ; the boys on reaching tlieir sixteenth year 
are apprenticed to trades, or enter the army, or 
become clerks. But, as in France, they remain up 
to tlieir twenty -first year under the charge of the 
hospital authorities, who receive annual reports of 
tlieir ' behaviour, and reward the most deserving 
with donations of money. The mortality of the 
inmates in the country is about 44 per cent. ; in 
the city hospital there is about one death annually. 
The real foundlings of Great Britain, together with 
the waifs and strays, are leceived either into the 
workhouses or into private charitable establish- 
ments, like Dr Barnardo’s homes or the infant 
orphan asylum at Wantage. 

.Russia possesses two large foundling hospitals, 
one at Moscow, admitting 13,000 children per 
annum, and the other at St Petersburg, which 
accommodates an annual average of 7500. Here 
the rules of admission are so lax that it is no un- 
usual thing for a woman to expose lier own child at 
the hospital, and then get herself put on the staff 
of wet-nurses to nurse it. This is (lone for tlie sake 
of the good living and the small daily wage granted 
to nurses in the hospital ; after they take the child 
home with them the daily wage is changed for a 
monthly gratuity that is continued until the child 
reaches ten years of age. Indeed, many cases occur 
in which married women leave tlieir own infants of 
tender age at home, where they are not properly 
attended to, and go to serve as wet-nurses in the 
hospitals. This evil it was sought to counteract in 
France by putting the infants out to nurse in a 
different department from 'that in which they had 
been exposed; hut this system of emplacement was 
soon abandoned on the ground of expense and loss 
of control. At St Petersburg and Moscow infants 
prematurely horn are reared in ‘ frames very like 
those used for melon culture,’ padded inside, and 
surrounded outside with a jacket of hot water, so 
that the temperature may be kept uniform. Found- 
ling hospitals exist in most of the countries of 
Europe, particularly in Italy, Austria, Spain, and 
Scandinavia. 

In the United States deserted children are for 
the most part sent to the almshouses, or arc taken 
care of in private charitable institutions, like the 
foundling asylum of the sisters of charity, for in- 
stance, in Now York city, established in 1809; 
the infants’ hospital, established in ISOS; the 
nursery and cliihrs hospital ; and the infant asylum, 
organised in 1S71 — all at New York. There are 
larae foundling hospitals at Mexico, ltio de Janeiro, - 
and at Buenos Ayres (founded in 1774, with nn 
annual average of about 1200 to 1300 inmates). 
China, it should he stated, has admirably con- 
ducted establishments for the care of destitute and 
abandoned children in nearly all the large cities of 
the empire. 

During the early part of the 19th century it was 
enstomary for foundling hospitals to lie provided 
with a revolving pillar or basket or wheel, a con- 
trivance l>y means of which ft child could be de- 
posited at a foundling asylum without the person 
who left it there being fccii or any questions asked. 
This apparatus, which was indeed fir-t used at 
Marseilles about the beginning of the 13th century, 
was largely employed in Franco, Belgium, Italy, 
and elsewhere ; and, though it has been almost 
entirely abolished, it still survives in a few found- 
ling hospitals of Italy. And the new regulation 
put in force at the Paris hospital in 18SG is virtually 
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a return to the principle underlying the use of this 
apparatus — viz. secret and .indiscriminate admis- 
sion. The revolving box was condemned on the 
ground that it acted as an encouragement to parents 
to abandon their offspring, and thus weakened the 
sense of parental responsibility. 

Foundling hospitals have been condemned on the 
ground of the great mortality which takes place in 
them. For instance, the Dublin hospital, which 
for several years from 1704 received from 1500 to 
2000 children annually, was finally closed in 1S35 
on account of the excessive mortality, the death- 
rate being 4 in 5. Again, the asylums of Prussia 
have for many years lost 50 to GO per cent, of the 
infants annually sent to them ; at Buenos Ayres 
the mortality is 50 per cent. ; in Vienna it rose even 
as high as 75; and' it stood at a high figure in 
France, Italy, and Portugal. But in the case of 
France and London at least a great improvement 
has been effected, the percentage for each being less 
than 4, except in the case of children under one 
year of age boarded' in the rural districts in France. 
Another system of rearing, and sometimes killing 
off, illegitimate children is that known as baby- 
farming, for which see Infant. 

See Ferine and Montfalcon, Hialoire Statistique it 
Morale ties Enfants TrouvSs (Paris, 1837) ; Epstein, 
Studien zur Fraqc dcr Findclanstaltcn (Prague, 1882) ; 
Revue ties Deux Monties ( Esquiros in 1846 ; Bailleux de 
Marisy in 1864; and Du Camp in 1870) ; a lecture by Dr 
S. Osborn (1886) ; and Annuairc Statistique de Paris. 

Found Property. See Lost Property. 

Fountain, a basin or an artificial structure for 
the supply or the ornamental display of water. 
There are fountains of every form and variety, 
from simple springs with their natural basins to the 
most elaborate monumental structures, in which 
ornamental jets and artificial basins are combined. 
In civilised countries fountains have at all times 
been considered as public monuments of the greatest 
importance ; and, where the source of their supply 
lias not been provided by nature on the spot, 
immense -labour and expenditure have been in- 
curred to make up for the deficiency. The splendid 
Aqueducts (q.v.) of the Romans are instances of 
the important light in which they regarded the 
fountains of their cities. Every Roman town had 
at least one aqueduct, the water from which was 
distributed to as many fountains as the population 
required. 

In early times utility was the first object of 
a fountain, and the ornamental features of the 
structure into and through which the water was 
led were strictly developments of their original 
utilitarian purpose. Springs were highly valued, 
especially in lands where water was scarce ; many 
of them were associated with the names of saints, 
and sacred, traditions accumulated around them. 
Sometimes, therefore, such springs were built around 
for protection, statuary figures of their patron 
saint were placed in niches, and artificial basins 
were provided to contain the water. In towns 
where a number of persons might require to draw 
at one time a large basin was erected with a pillar 
in the centre, from which pipes radiated all round' 
— each with its separate jet to supply the running 
water — while the basin was used for washing the 
pitchers. Many examples of this kind of fountain 
remain throughout Italy and in the older Ger- 
man towns, of which the fountain at Viterbo 
and the Schoner Brunnen at Nuremberg may be 
mentioned as examples. The pillar is sometimes 
surmounted by a statue, or has one or more smaller 
basins with ornamental streams and jets of water 
falling from tier to tier. A beautiful fountain of 
this nature existed in the royal palace at Lin- 
lithgow, and a modern reproduction^ of it may be 
seen in front of Holyrood Palace at Edinburgh. 


Where modern views of water-supply and sanita- 
tion are carried out, under which water- is led into 
each household by gravitation, great public foun- 
tains have become purely ornamental structures. 



Small pillar fountains are yet commonly placed on 
streets and places of public resort for wayfarers, 
and similarly basin fountains are provided for 
horses and other animals. The Metropolitan 
Drinking Fountain Association was formed in 
London in 1859. Of ornamental fountains the 
most magnificent display is at Versailles. Paris 
also contains several very remarkable fountains, 
and in England the display at the Crystal Palace, 
Sydenham, is very fine. Chatsworth is remarkable 
for its fountains, one of which is said to throw 
a jet of water 267 feet high. Although Rome has 
lost four-fifths of the aqueducts which so lavishly 
supplied her with fresh water in the time of the 
Empire, she is still unsurpassed for the number, 
beauty, and utility of the public fountains which 
adorn her streets and palaces. 

In connection with recent international exhibi- 
tions, a method of artificially controlling and 
illuminating fountain jets has been elaborated, 
by which a great variety of effects and chromatic 
combinations are obtained. Within a large basin 
a series of jets are arranged, and under the basin 
is a subterranean chamber with plate-glass discs 
under each jet. Powerful electric lights are pro- 
vided in the chamber, so that the jets are illumin- 
ated from below, each with one or more lamps. 
By a mechanical contrivance slips of coloured glass 
can be at will interposed between the arc-light and 
the jet, and it is the duty of an operator in the 
chamber to vary and change the glasses in accord- 
ance with signals sent to him. The jets are forced 
and controlled by one or more pumping engines in 
a station apart, in which the requisite engines and 
dynamo-machines for producing the electric light 
also are placed. In a separate manipulating tower 
there is a system of levers, pushes, and signals, by 
which the operator has direct control of the water- 
jets, and the means of giving signals to the officer in 
the subterranean chamber to produce such combina- 
tions and change of colours as he may desire. In 
tills way the height and combination of jets and 
tlie colour of the light illuminating them can be 
instantaneously varied ; and the effects by night 
are very striking. 

Fountains Al)I)cy, one of the largest and 
best-preserved monastic edifices in England^ in 
the West Riding of Yorkshire, 3 miles SW. of 
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Ripon. Founded for Cistercians in 1132, it -was 
not completed till the 10th century, so offers eveiy 
variety of style, from Norman to Perpendicular. 
See TVallran’s Fountains Abbey ( Surtees Sod. 1SG3). 

Fouquc. Friedrich Heinrich Karl, Baron 
UK la Motte, Gennan romanticist, was of Hugue- 
not ancestry, and grandson of the Prussian general 
of thi« name ( 1G9S-1774 ) distinguished in the Seven 
Years’ War. Born at Brandenburg, 12th February 
1777, Fouqud served as Prussian cavalry officer in 
the campaigns of 1794 and 1813. The interval 
between these campaigns was devoted to literary 
pursuits in the country, and the rest of his life was 
spent alternately in Paris and on his estate at 
Nennhausen, and after 1830 at Halle. He died in 
Berlin, 23d January 1843. Fouquc appeared first 
under the pseudonym Pellegrin, as author of Dra- 
maiischc T rcrke (1S01). But Norse legend and old 
French and German poetry attracted him most 
strongly ; one sees this in his long series of romances, 
Troth prose and verse, which picture the life of 
medieval Europe. These include Sigurd (ISOS) — 
the first work to which Fouquc attached his real 
name — The Magic Ring , Thiodulf the Icelander, 
Aslauga’s Knight, Sintram and his Companions, 
The Two Captains, and Undine, of all of which and 
of several other romances English translations 
appeared soon after Fonqnd’s death. His master- 
piece is Undine ( 1811 ) ; its tender grace and fairy 
glamour are exquisite. Otherwise Fouque is too 
often chargeable with all the extravagances of the 
romantic school. Straining after fantastic conceits, 
he seems fascinated by the antique life which he 
pictures, rather merely from its quaint contrast 
with modern manners than as a form into which 
the life of actual living men had shaped itself in 
bygone days. He himself edited a selection of his 
works [Ausgcwahlic Wcrkc, 12 vols. Halle, 1841). 
Ilis second wife, Karoline (1773-1831), is also 
known in Germany as the author of innumerable 
romances and stories. 

Fouquet, Nicolas, Viscount of Melun and of 
Vans, and Marquis of Belle-Isle, finance minister 
under Louis XIV. of France, was bom at Paris 
in 1G15. Attaching himself closely to Mazarin, 
he received in 1G50 the important appointment of 
jmoeurcur-giniml to the parliament of Paris, and 
three years later was advanced to be superintendent 
of finance. Ilis rapid advance made lum ambitions 
of succeeding Mazarin as first minister, and in order 
to secure himself friends and a party he distributed 
money with a lavish hand ; but he had a formidable 
rival in Colbert. Fouquct’s plans were, however, 
brought to nought; for in the first place Louis him- 
self took the reins of power into his own hands 
when they slipped from the grasp of the dead 
cardinal, and in the second place, instigated thereto 
by Colbert, he suddenly arre=tcd Fouquet in Sep- 
tember 1GG1. After a trial extending over three 
years, Fouquet was sentenced to perpetual exile 
and the lo-s of all his property, but the sentence 
} va<? flftcnvfirds filtered to life* long imprisonment 
in the fortress of Pigncrol, where he died 23d 
March 1GS0. As an example of the extravagance 
and gorgeous display made by Fouquet, it mav be 
mentioned that shortly before his nrrest he enter- 
tained the king at a banquet which cost 120,000 
livres in hi* castle of Yriux, erected by him on fi 
plan very similar to that afterwards embodied in 
the royal palace at 1 ei-ailles. From the circum- 
stance of his imprisonment at Pigncrol, Fouquet, 
in spite of the fact that he died in 1GS0, has been 
identified with the Man with the Iron Mask (q.v.), 
who, however, lived until 1703. 

Fonqnler-TInvillc, Antoine Quentin, one 
pt the most notorious actors in the French Revo- 
lution, was born in the village of Heronellcs, in 
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the department of Aisne, in 1747. Originally an 
attorney of dissolute habits, he ranged himself, on 
the outbreak of the Revolution, in the ranks of the 
most violent among the democrats. Appointed by 
Robespierre and Danton public prosecutor to the 
Revolutionary Tribunal on 10th March 1793, lie 
superintended during the Reign of Terror, until 
28th July 1794, all the political executions decreed 
by the tribunal. His performance of his duties 
was characterised by pitiless rigour, brutality, and 
callous indifference, lie apparently regarded it as 
his mission to supply the guillotine with a regular 
supply of victims, and no bribes were able to turn 
him from his purpose. And he ' sent his friends, 
among them Robespierre, Danton, and Hebert, to 
execution in the same spirit in which he sent their 
enemies. On the overthrow of the Reign of Terror 
lie was himself guillotined on 7th March 1795. 

Fonrcliaillbaillt, a town in the French de- 
partment of Nievre, 5 miles NNAV. of Nevers, near 
the right bank of the Loire, which is here crossed 
by a suspension bridge. There are large iron- 
foundries, nail-works, and wire-works. Pop. 5949. 

Foiircrova, a neotropical genus of Amaryl- 
lidacere, nearly allied to Agave (q.v.), and yielding 
a similar fibre. 

Fourier, Francois Marie Charles, a French 
socialist, was horn “at Besanqon, 9 th April 1772. 
His father, a prosperous draper, had him educated 
in the academy of his native town. The hoy 
excelled in the studies of the school, especially 
geography, and was passionately fond of flowers 
and music. He regretfully abandoned his _ studies 
for a business career, which he followed with zeal 
and integrity in various towns of France. As a 
commercial traveller he also visited Holland and 
Germany, where with remarkable insight and 
accuracy he took note of everything interesting 
in climate, productions, and manners. From his 
father Fourier inherited a fortune of about £3000, 
hut, having started business for himself at Lynns, 
he lost nearly all he had at the siege of that city 
by the Jacobins during the Beign of Terror (1793). 
lie was even thrown into prison, and narrowly 
escaped the guillotine. After his release and two 
years’ experience as a soldier lie returned to a 
commercial career. 

At a very early age Fourier had bis attention 
called to the abuses of commerce. When only five 
lie was punished for speaking the truth about 
certain goods in liis father’s shop ; and in 1799, 
while employed in a house at Marseilles, he had to 
superintend the destruction of au immense quantity, 
of rice held for limber nrices, in the midst of a 


of rice held for higher prices, in the midst of a 
scarcity of food, till it had become unfit for use. 
Believing that a system which involved such abuses 
and immoralities must he radically evil, Fourier set 
himself to discover an entirely new social _ theory, 
which he elaborated chiefly in three considerable 
works. In 1S08 lie published his Thioric dcs Qualm 
Mouvcmcnts ct des Destinies GinCralcs ; in 1822 his 
Traitc (T Association Domcstiqiic Agricolc ; in 1S29 
Lc Nouveau Monde Industrie l ct Sociitairc. 
"Written under the most discouraging circum- 
stances, these works for many yeais found few 
renders and scarcely any disciples ; only the most 
ardent faith in liis own principles could have 
carried him through so ninny difficulties. For the 
last ten years of his life he waited at noon every 
day in his apartments for the coming of the wealthy 
capitalist who should furnish moans towards the 
realisation of his schemes. It was chiefly after the 
decline of the Saint-Simon movement that he gained 
a bearing and a little success. A small group of 
enthusiasts gathered round him ; n journal was 
started for the advocacy of liis views ; an attempt 
to establish a society on his principles was made 
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in IS32 near Versailles, but without success. At 
Paris, October 8, 1S37, Fourier died, poor, but 
warmly appreciated by a circle of devoted dis- 
ciples. In liis private life lie seems to have been a 
model of kindness, simplicity, and integrity. 

The great aim of Fourier is to reconstruct society 
on principles which are entirely new. But his social 
system is more or less moulded and coloured by bis 
peculiar views on cosmogony and psychology. * His 
views of God incline, though not decidedly, to pan- 
theism. The will of God pervades the world as a 
universal attraction. Whereas Newton proved that 
this universal attraction governs one movement of 
the world, Fourier shows that it rules the world in 
all its movements, which are four — material, organic, 
animal, and social. From this law of universal 
attraction there follows a universal analogy, accord- 
ing to which everything in one department of the 
world has its parallel elsewhere. 

Fourier believed that the world has scarcely yet 
reached the adult stage, having existed only seven 
thousand years, whereas it is destined to last for 
eighty thousand years, a long period of progress 
being followed by a corresponding period of decline. 
At present mankind is oppressed by an endless 
variety of evils, which he sums up in one obnoxious 
word, civilisation , and which are due to the fact 
that we have run counter to the Creator in pro- 
nouncing passions to be bad that are simply 
natural. To effect the passage from social chaos to 
universal harmony there is but one way — to give 
a free and healthy development to the human 
passions. 

This brings us to the psychology of Fourier, who 
recognised twelve radical passions, with three 
points of attraction; five sensitive (tending to 
enjoyment), sight, hearing, taste, smell, and touch ; 
four affective (tending to groups), friendship, love, 
ambition, and familism or paternity; three dis- 
tributive (tending to series), the emulative, alter- 
nating, and composite. The meaning of the first nine 
is obvious enough. The emulative passion leads to 
intrigue, the alternating involves love of change; 
and the operation of the two might cause jealousy, 
disharmony, and war, were they not controlled by 
the composite passion and by a higher unity. Out 
of the free play of all the passions harmony is 
educed, like white from the combination of the 
colours. 

But for the realisation of this ideal new social 
arrangements are necessary. These are provided 
in tlie phalange, an institution in which the 
interests of social union and individual liking are 
to be thoroughly reconciled. Each phalange was 
to consist of 1800 persons, a number sufficient 
to include the whole circle of human capacities, 
adequately various, and yet not too large for a 
convenient common life. The individuals constitut- 
ing the phalange were to be arranged in groups of 
seven or more persons ; from twenty-four to thirty- 
two groups were to form a series, and a number 
■of series united to form a phalange of the requisite 
size. The pervading idea'of the whole organisation 
was a harmonious social life combined out of the 
free play of the most varied likings and capacities. 
The dwelling of the phalange was the phalanstcrc, 
a vast, beautiful, and commodious structure in 
the centre of a highly cultivated domain, a square 
league in extent, where life would be arranged to 
suit every one, common or solitary, according to 
preference. As regards the institution of marriage 
Fourier would permit a freedom which would be 
subversive of such social order as now exists. 

It is an obvious deduction from Fourier’s principle 
of universal attraction that human life generally, 
and labour in particular, should be attractive. In 
the phalange labour is accordingly made attractive 
by' constant regard to the likings and capacities 
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of every one,' and by continual change of occupa- 
tion. The results of labour were to be distributed 
in the following manner. Out of the common gain 
of the phalange a very comfortable minimum was 
apportioned to each member, and the remainder 
was divided into twelve shares, of which five went 
to labour, four to capital, and three to talent In 
distributing the reward to labour, the reverse of the 
present method was to be followed— i.e. necessary 
labour would be best paid, useful labour would 
come next, and pleasant labour would be worst 
paid. 

So convinced was Fourier of the beauty and 
practicability of his social system that lie believed 
it only' required to be understood in order to be 
universally appreciated, and that in a very few 
years his phalanges would cover the whole world. 
The phalanges would arrange themselves in con- 
venient groups with a common chief, and all would 
finally be united in a great federation, with Con- 
stantinople as capital. There never has been the 
least symptom of the realisation of such a dream. 
The system of Fourier has so little touch with fact 
and reality that it is hardly worthy' of serious dis- 
cussion. His road to the social millennium is far 
too easy'. Yet his works are full of ingenious sug- 
gestion ; and his criticism of the existing social 
order is often most searching and pungent. His 
theories may still be very profitably' studied by the 
social economist. 

Fourier’s complete works were published at Paris 
(G vols. 1840-46 ; new cd. 1870). The most eminent 
expounder of Fourierism was Victor Considerant, Dcslinlc 
Sociale (1835) ; Gatti de Gamond’s Fourier et son Systeme 
is an excellent summary. See also Socialism ; Pellarin, 
Ch. Fourier , sa Vic ct sa TkCoric (5th ed. 1S71); L. 
Eeybaud, Etudes sur les Jleformaleurs Modcrnes ; and 
■Sargant, Social Innovators (1859). 

Fourier, Jean Baptiste Joseph, Baton de, 
French mathematician, was bom at Auxerre, 21st 
March 1768. He became a pupil, and in- 1789 a pro- 
fessor, in the military school of bis native place ; was 
afterwards removed to the normal school in Paris, 
and then to the Polytechnic, and accompanied 
Bonaparte to Egypt m 1798. On his return to 
France he became a contributor to the Description 
de I'Dgyptc, and also wrote the historical introduc- 
tion. At the same time ( 1802) lie was made prefect 
of the department of Grenoble, an office which he 
held till 1815, and was created baron in 1S08. 
After Napoleon’s escape from Elba Fourier took 
up his abode in Paris, and devoted himself exclu- 
sively to science, becoming a member of the Aca- 
demy of Sciences in 1816, and afterwards secretary 
for life, conjointly' with Cuvier. He died at Paris, 
16th May 1S30. His most' famous work is the 
Thcoric Analgtiquc dc la Chaleur (Paris, 1822), in 
which he applied new methods of mathematical 
investigation. An allied subject is discussed in liis 
treatise on the temperature of the globe (1S27). 
His analysis of Determinants, distinguished botli 
for its substance and manner of exposition, and 
left unfinished at liis death, was completed and 
published by' Navier (Paris, 1S31). 

Four Lakes, a chain of deep lakes (Mendota, 
Menona, Waubesa, and Kegonsa) in Dane county, 
Wisconsin, connected by' short outlets. Madison, 
the state capital, stands on an isthmus between 
Mendota and Menona. 

Four Masters, Annals of the, an historical 
work composed in the Irish language, at the mon- 
astery' of Donegal, by Michael O’Clery, a Franciscan 
monk, who enjoyed some reputation as a trained 
antiquary and historical writer. The work, which 
covers the liistory of Ireland from 1172 to 1C08, 
with additions bringing the narrative down to 
1616, was begun in the year 1G32 and completed in 
1636. Michael O’Clery'* was assisted in the work 
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of compilation and copying by his brother, Conary 
O'Clerv, by a relative, Cucogry O'Clery, and bv 
Cuco"fy O’Duigenan ; lienee the title of the book. 
See j? 0. Donovan, Annals of the Kingdom of Ire- 
land by the Four Masters, Irish text and English 
translation (3 vols. Dublin, 1848). 

Four o’clock Plant. See Salsify. 

Fourth Dimension. See Dimension. 

Fourth Estate. See Estates. 

FotVCV, or For, an old town of Cornwall, on 
the right ‘bank of the river Fowey, 11 miles SSE. of 
Bodmin. It has a good harbour with a narrow 
entrance, and was formerly one of the chief sea- 
ports of England. Pilchards arc cured, and ‘ china- 
stone ’ and iron ore exported. To the siege of 
Calais by Edward III. in 1347 it sent several ships. 
It was defended against the Parliament in 1644, 
and against the Dutch in 1607. Pop. 1656. 

Fowl. See Poultry. 

Fowler. Sir John, civil engineer, bom at 
Sheffield in 1S17, assisted in the construction of the 
London and Brighton and other railway lines, and 
was afterwaids engineer of the Manchester, Shef- 
field, and Lincolnshire group of railways, besides 
many other lines, including the original ‘under- 
ground ’ or Metropolitan Railway, London. River 
improvement and the construction of large docks 
have also occupied his attention, and he was made 
IC.C.M.G. in 1SS5 for his services as consulting 
engineer in the public works in Egypt ; but his 
greatest work is the Forth Bridge, designed by him 
and Sir B. Baker. See Bridge. 

Fowler, Thomas, English philosopher, was 
horn at Burton-Stather, in Lincolnshire, 1st Sep- 
tember 1832. He graduated at Merton College, 
Oxford, in 1S54, and has ever since been closely 
connected with that university, first as tutor o’f 
Lincoln College, afterwards as professor of Logic 
from 1S73, and as president of Corpus Christi Col- 
lege from 1S81. His principal works are Elements 
of Deductive Logic (1807 ; 8th ed. 18S3); Elements 
of Inductive Logic (1870; 4th ed. 1SS3) ; Bacon’s 
Novum Organ urn, with notes and an introduction 
( 1878) ; an edition of Locke’s Conduct of the Under- 
standing ( 18S1 ; 2d ed. 1882) ; Progressive Morality 
(18S4); and Principles of Morals (1887). 0 there 
arc Locke in ‘ English Men of Letters,’ as well as 
Paeon, and Shaftesbury and Hutcheson in ‘English 
Philosophers.’ 

Fowler’s Solution. See Arsenic. 
Fowling. See AATld-fowl. 

Fox. the name of a number of species of the 
family Canute (q.v.), most of which are now 
referred to the genus A’ulpos, distinguished from 
the genus Cnnis (see Dor.) by certain minute 
differences in the form of the skull and of the teeth, 
the more elongated body, “lender, pointed muzzle, 
elliptical, somewhat oblique pupil, and bushy tail. 
Representatives of the genus are found in the 
greater part of the northern hemisphere, but are 
conspicuously ab-ent from South America. 

The following species demand separate notice : 
(1) The Common Fox ( Yu! pcs alopex) measures 
on an average 4 feet in length, of which 10 inches 
are occupied by the tail ; and 14 inches in height; 
the weight i« from 15 to 22 lb. The head is broad, 
the brow ilattened, and the muzzle rapidly tapering, 
long, and slender ; the mouth is furnished with 42 
! j cc jh. The body, though apparently thick, owing to 
its hairy coat, i~ really lank, but strong and mobile ; 
the legs arc slender. Tlie anal glands arc strongly 
developed, giving the animal its well-known odour. 
J he colour above is reddish-brown ; the brows, 
shoulders, and posterior portion of the back, a« 
far as thy root of the tail, are shot with white, 
the hairs in these regions having white tips. The 


hair on the lips, cheeks, and throat is white, and 
a streak of the same colour runs down the legs ; 
the breast and belly, are ashy and the flanks 
whitish gray, the feet red, the ears and toes 
black, and the tail reddish shot with black, and 
usually with a white tip. These various tints 
blend ‘ gradually into each other, and produce a 
tout ensemble which .renders the animal remarkably 
inconspicuous. 

Sportsmen have an extensive technical vocabu- 
lary for all that concerns the fox : the female is 
a ‘vixen,’ the young, ‘cubs;’ his bead, a ‘mask’ 
or ‘pate,’ bis feet ‘pads,’ and bis tail a ‘brush;’ 
his dung is known as ‘billet,’ and his home is 
a ‘kennel,’ or, if underground, an ‘earth.’ 








Common Fox ( Vulpcs alopex). 


Foxes occupy burrows in the ground, generally 
utilising those which have been made by badgers, 
while occasionally they live in company with 
these animals. These dens are preferably on the 
sides of hills, the apertures leading downwards and 
outwards, nnd consist of a central chamber with 
several means of exit. AVhen suitable burrows are 
wanting, hollows under piles of stones, or even 
hollow trees have been used. 

The fox’s food embraces a wide range of nutri- 
ment, from a fawn or a lamb to beetles, or even 
vegetables or fruit ; nothing comes amiss. Alice 
form a large percentage of his diet, and when half- 
sated he will play for long with his food before 
eating it. He hunts almost exclusively by night, 
nnd in his wanderings chooses the most secluded 
ways and takes advantage of even,’ particle of. 
shelter which the nature of the ground affords 
when passing from one covert to another. He is 
fond of warmth, and if undisturbed will bask for 
long in the sunshine ; he runs rapidly and with 
great endurance, swims well, and has been known to 
climb trees in the search after eggs. The usual cry 
is a short bark, most commonly heard at the pairing 
season ; the young ones use their voices freely when 
hungry. The pairing takes place in February, and 
the period of gestation is G0-G3 days. Before the 
birth of the young, of which there are usually 4-7, 
the vixen pulls out the hair from her hellv, partly 
to provide a soft bed for her offspring and partly to- 
expose her nipples ready for their use. AA'ncn born 
they are very helpless (both eyes and ears being 
closed) and covered with smooth brown fur. At 
six weeks old they appear outside the burrow, and 
at three monthsgo Hunting either alone or with 
the mother, who tends them with the utmost 
solicitude, and will face any danger or run any 
risk in their defence. A vixen lias more than once 
been caught with no more than a mouse in ter 
own stomach carrying home a plentiful supply of 
larger game to her young. 

The fox's mental qualities are of a very high 
order. Ilis cunning is proverbial, nnd his know- 
ledge of localities and ability to profit hv experience 
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have been highly developed in an arduous straggle 
for existence. ‘ More elegant than his relatives in 
mien and hearing ; sharper, more prudent, calculat- 
ing, and adaptive ; of strong memory and sense of 
locality, resourceful, ' patient, resolute ; equally 
skilled in jumping, slinking, crawling, and swim- 
ming, he seems to unite in himself all the quali- 
fications of a perfect highwayman, and, when his 
lively humour is also taken into consideration, 
produces the impression of a highly educated artist 
in his own line.’ When taken very young the fox 
lias been successfully tamed, but lie does not ex- 
hibit that capability for domestication for which 
his congener the dog is so remarkable. With this 
latter, however, he agrees in the parasites by which 
he is infested and the diseases to which he is liable. 
Even hydrophobia has been known to attack him, 
and to have been by him communicated to human 
beings. He lias many enemies ; the wolf and dog 
attack and kill him even when they do not 
devour ; the hawk and eagle take the cubs, and the 
latter sometimes the adults. His chief foe is man. 
In northern countries Svhere he is abundant the fox 
is slaughtered for his fur. The skins are brought 
from Poland, Russia, and the whole of Siberia. 
The black variety is much rarer and consequently 
more valuable than the red. - 

In Britain the fox has a factitious value as the 
object of a time-honoured sport, which, though it 
leads to his being pursued to the death by horse and 
hound, is still the sole reason why he has not long 
ago shared the fate of the wolf (see Foxhunting). 
In former days many foxes were dug out of their 
holes in Germany for the sport of ‘ tossing.’ Long, 
narrow nets were spread out in front of the holes, 
the opposite ends of each being held by a lady and 
gentleman ; as soon as reynard in his attempt to 
escape ran upon the net this was suddenly tightened 
and the unfortunate creature hurled aloft like a 
schoolboy in a blanket ; and this was repeated 
until he happened to fall upon solid ground and 
eluded his tormentors. 

Several varieties of the common British form are 
knowii to sportsmen; the Greyhound Fox, which 
occurs in the mountainous parts of England and 
Scotland, is tall, long-limbed, and strong ; the 
Mastiff Fox is shorter and stouter, whilst the Our 
Fox is known by his black-tipped tail. In addition 
to these several more conspicuous variations have 
received names and been by some regarded as 
distinct species. The Coal Fox ( V. alopex) is found 
in Switzerland and Bavaria, and has a black-tipped 
tail. The Cross Fox ( V. crucigera) is distinguished 
by a longitudinal dark line down the back and a 
transverse one over the shoulders. The Black- 
bellied Fox ( V. mclanogaster) is restricted to the 
south of Europe, and is sufficiently described by its 
name. 

The Red Fox of North America ( V.fulvus) is very 
little removed from its European congener -. it is not 
so enduring, but runs with great speed for about 
100 yards. Its skin is eagerly sought, and no less 
than 00,000 come annually to the London market. 

(2) The Gray Fox ( Vulpes cincreo-argentatus, V. 
virginicinus ; sometimes made the type of a distinct 

f enus Urocyon) is somewhat smaller than his 
European relative, and has comparatively longer 
legs and a shorter tail ; the colour is a peculiar 
speckled gray, due to the hairs being white at the 
roots and biack with white rings in the distal 
portions. It is abundant in the southern United 
States, but does not occur north of Maine. It is 
not so swift as the red fox, but is even more cautious 
and timid, though its habits are in general similar. 
It has been seen to stalk game like a pointer. 

(3) The Corsac or Steppe Fox ( Vulpes corsac) is 
the Asiatic representative of the common fox ; than 
this it is decidedly smaller, measuring at most 


3 feet in length ; it is also somewhat taller, 
and shorter in the tail, and has a rounder pupil. 
The colour in summer is reddish, but in winter it 
becomes paler owing to the development of a white 
ring round the individual bail's near their extremi- 
ties. The throat, lower surface of the body, and 
inner surfaces of the legs are yellowish-white, and 
there is a three-cornered, dark-grav patch in front 
of each eye. The tail is dark above, and has a 
black tip. This species extends from the Caspian 
Sea to Mongolia, wherever there are extensive 
steppes, but it never occurs in forests or mountains. 
Its habits are like those of the European form. It 
is eagerly pursued by the Kirghiz and Turcomans 
for the sake of its fur : all the ordinary means are 
employed for its capture, and in addition eagles 
are trained to hunt it, and it is forcibly dragged 
from its earth by an apparatus resembling a magni- 
fied corkscrew. About 50,000 skins are said to 
come into the market annually. 

(4) The South African Desert Fox ( Vulpes 
cctama) is only about half the size of the European 
fox, and is said to live almost entirely on ostrich 
eggs, which it rolls from the nest to its burrow and 
then breaks against a stone. 

(5) The Fennec ( Vulpes zerdo or V. ccrdo) is a 
delicately-formed little creature, remarkable for its 
large eyes and enormous ears, which have led some 
autliorities to place it in a special genus (Mega- 
lotis). It is found in the deserts of northern Africa 
and the adjoining parts of Asia, and lives in burrows 
in the ground, usually near the roots of shrubs. 
Unlike the common fox it excavates its own home, 
and is able to dig so rapidly that it can often hide 
in this manner when pursued. Small birds are its 
favourite food, but it will also eat lizards, beetles, 
and grasshoppers, or even vegetable products such 
as dates or melons : fennecs have been supposed by 
some to be 1 the little foxes that spoil the vines ’ 
of Scripture. They produce three or four young 
ones at a birth, which are tenderly cared for by 
the mother. When taken young they soon become 
very tame ; they ' are captured by snares fastened 
at the entrance of their burrows, and, strange to 
say, they make no attempt to bite the nooses, 
though they straggle hard to break them. 

(6) The Arctic Fox ( Vulpes lagopus ) is very well 
characterised by 'its short, blunt snout, rounded 
ears, short legs, and hairy covering to the soles of 
the feet, whence the specific name. The summer 
coat is brownish or gray above and on the sides, 
and white below; but as winter approaches the 
colour of the whole becomes pure white, although 
individuals are occasionally observed which have not 
changed their hue. The species is distributedover 
the polar regions of both the Old and New Worlds, 
as well on islands as on continents : it only wanders 
exceptionally south of the 60th parallel of latitude. 
The cubs are born in the latter half of June, the 
vixen choosing a cleft in the rock or some similar 
position for her nursery. Its food consists of any 
animals which it is strong enough to overpower, 
especially mice and lemmings; but in case of need 
it will eat creatures of any kind that may be cast 
up by the sea, and will even venture into the huts 
of the Eskimo and steal whatever it can cany 
away, whether edible or no. When food is abund- 
ant- it will conceal it and return to its store in time 
of need. In character it presents a curious mixture 
of cunning and of impudence. Steller records that 
during his stay on Behring Island the foxes would 
come and try to take the meat from the hands of 
himself and his comrades, gnaw their boots, or 
sniff around their faces as they lay asleep ; and also 
that in spite of numbers being slain they did not 
become shy. That this was not entirely due to 
lack of acquaintance with human beings is shown 
by their exhibiting the same characteristics in 
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Norway. "When young they can be easily tamed, 
and as pets have the adyantage of being free 
from the disagreeable odour associated with most 
foxes. The fur is a marketable article, though 
not so valuable as that of the other species. 
About 10,000 skins are brought to Britain yearly. 

Fox, Charles James, Whig statesman, was a 
son of Henry Fox, first Lord Holland, by Lady 
Georgiana Carolina, eldest daughter of the Duke 
of Richmond. He was bom on the 24th J anuary 
1749, and was educated at Eton and Oxford, spend- 
ing part of his vacations on the Continent in the 
gayest and wittiest circles of the French capital, 
and visiting Switzerland and Italy. Notwith- 
standing the irregular life which he led even as a 
schoolboy, he was yen- distinguished for ability 
botli at ‘school and college ; and so high was his 
father’s opinion of his talents that at the age of 
nineteen lie had him brought into parliament as 
member for the borough of Midhnrst, a step to 
which he is said to have been further incited by 
the fact that, even at this early age, Fox’s energies 
had found an outlet in gambling and other forms 
of dissipation. His precocity’ in vice, as well as 
in intellectual development, is said to have been 
the result of the injudicious fondness of his very un- 
principled but very’ gifted father. Till he attained 
his majority Fox prudently kept silent in the 
House, but immediately thereafter he appeared as 
a supporter of the administration of Lord North, 
and was rewarded with the office of one of the lords 
of the Admiralty. In 1772 he resigned that office 
owing to a difference with Lord North, but the 
following year was named a commissioner of the 
Treasury. From that post ho was dismissed two 
years afterwards, in consequence of another quarrel 
with Lord North, and passed over to the ranks of 
the opposition. During the whole course of the 
American war he was the most formidable opponent 
of the coercive measures which were adopted by the 
government, and the most powerful advocate of the 
claims of the colonists ; acting, to this extent at 
least, in accordance with the views which for many 
years before had been urged upon the country' by’ 
the great Lord Chatham. The difference between 
them was that, whereas Lord Chatham urged con- 
ciliation in order to preserve the connection between 
the two countries, Fox foresaw and foretold the 
necessity and the advantages of complete separation. 

In 1782, on the downfall of Lord North, Fox was 
appointed one of the secretaries of state, which 
office he held till the death of the Marquis of Itock- 
ingham. On the dissolution of the Shelburne 
administration in 1783 the North and Fox coalition 
was formed, and Fox resumed his former office ; but 
the rejection of his India Bill by the House of Lords 
soon after led to the resignation of his government. 
It was now that Pitt came into power, and that the 
long and famons contest between him and Fox, who 
occupied the position of leader of the opposition, 
commenced. In 17S8 Fox enjoyed a short respite 
from hi« public labours. Accompanied by his wife, 
he visited the Continent, and after spending a few 
days at Lausanne in the company of Gibbon, who 
was there engaged in writing his famous history, 
he set out for Italy. The sudden illness of the king, 
however, and the necessity of constituting aregenev 
rendered it undesirable that- ho should be longer 
absent from England, and he hastened back to his 
post. . The regency, the trial of IVarren Hastings, 
the French Devolution, and the events which 
followed it gave ample scope to the talents 
and energies of Fox, and on all occasions he 
employed his influence to modify, if not to counter- 
act, the policy of his great rival! He was a strenu- 
ous opponent of the war with France, and an advo- 
cate of tlio=c non-intervention views which find 
greater favour in our day than they did in his. 


After the death of Pitt in January 1806, Fox was 
recalled to office, and endeavoured to realise his 
doctrines by setting on foot negotiations for a peace 
with F’rauce, the results of which he did not live to 
witness. He was on the point of introducing a hill 
for the abolition of the slave-trade, when ho died at 
Chiswick, on the 13th September 1806, in his fifty- 
ninth year. In private life Fox was a genial com- 
panion, kindly’ and sincere in the closer relations of 
friendship, whilst bis conduct to those to whom be 
was opposed in public was generous, and free from 
every trace of malignity or enmity. Lord John 
Russell, in the preface to bis Memorials and Corre- 
spondence, speaks of the singular candour, boldness, 
simplicity, and kindness of liis character; and of 
his oratorical powers it is enough to record that 
Burke called him * the greatest debater the world 
ever saw, 1 and Sir James Mackintosh, ‘ the most 
Demosthenian speaker since Demosthenes. 1 His 
remains were interred in Westminster Abbey, near 
to those of Pitt. 

See, besides the Life and Times and the Memorials and 
Correspondence, by Earl (then Lord John) Russell, the 
Character of the Late C. J. Fox, by Dr Parr (1809), and 
the interesting Early History of C. J. Fox, by Sir Gooige 
Trevelyan (18S0). 

Fox, George, the founder of the Society of 
Friends (q.v.), commonly called Quakers, was 
bom in July 1624, at Drayton, near Rockingham, 
Leicestershire. His father, a woollen-weaver, 
apprenticed him at an early’ age to a man who 
combined the trades of shoemaking, wool-dealing, 
and farming. With him George was principally 
employed in tending sheep — an occupation which 
suited his meditative disposition. When about 
nineteen years of age his religions convictions 
deepened to such an extent as to make him believe 
he was the subject of a special divine call to leave 
his native place and his friends, ‘to forsake all, 
young and old, to keep out of the way of all, and 
to be a stranger to all. 1 Bible in hand, he 
wandcied about the country, spending even his 
nights in the open air, a small competency lie had 
supplying bis slender wants. From his clothing 
he became known as ‘ the man in the leather 
breeches.’ He soon began to attend meetings, and 
often to interrupt divine services, especially’ when 
these were conducted by’ ‘professors,’ pei-sons 
whom he believed to be formalists and not genuine 
Christians, and when held in ‘ steeple-houses ’ and 
called together by’ church-bells, to which he lind a 
special antipathy*. The church lie held to be the 
pillar and ground of truth, made up of living stones 
and lively members, a spiritual house of which 
Christ is the head. Ho was not, he said, tho head 
of a mixed multitude, or of an old house composed 
of lime, stone, and wood. The ‘inner light,’ in 
which all orthodox Christians now believe, though 
to him it seemed a special revelation which lie 
afterwards found in the Scriptures, was the central 
idea of his teaching. lie was not only a great 
religious, hut a great social reformer. As the 
former he inveighed against everything approach- 
ing to sacerdotalism and formalism. As the latter 
lie ran a tilt against all social conventionalism. 
Not only priests, bnt lawyers and soldiers, were 
obnoxious to him .is the embodiment of principles 
which he hated. Everywhere lie went lie was a 
marked man : his dross, his mode of speech, his 
manners, were different from those of others. * Tho 
Lord ’ forbade him ‘to put oil his hat to any, high 
or low,’ and ‘ he was required to thee aud thou all 
men and women, without any respect to rich or 
poor, high or low, great or small. And as- he 
travelled up and down, he was not to bid people 
good morning or good crating, neither might ho 
bow or sci-ajic with Ills leg to any one.’ He saw 
the evils of intemperance, and denounced all public 



amusements. He thus came into collision with 
all sorts of people, and his life is indeed little else 
than a record of insults, persecutions, and im- 
prisonments, to which his zeal and indiscretions 
subjected him. His experiences of prison were 
numerous, and of such a nature as' to make him 
one of the earlier of prison reformers. Arrested on 
one occasion by Colonel Hacker, he was taken to 
London to be examined by the Protector, who became 
convinced of his sincerity and of the harmlessness 
of his tenets. This, however, did not prevent the 
continued persecution of himself and his followers, 
who in 1656, the year after they refused to take 
the oath of abjuration, had increased to such an 
extent that there were nearly one thousand of them 
in gaol. He visited Wales and Scotland, and after 
his marriage to the widow of Judge Fell he went 
to Barbadoes, Jamaica, America, Holland, and 
various parts of Germany. In these later wander- 
ings he was accompanied by Penn, Barclay, Keith, 
and others of the more eminent of the second genera- 
tion of Quaker ministers. He died 13th November 
1690. Amongst his last words were : ‘All is well. 
The seed of God reigns over all, and even over death 
itself.' Full of personal peculiarities, guilty of 
many indiscretions, he was yet an amiable and 
Christ-like man, with a heart full of love for his 
fellows, and a mind so capable and comprehensive 
as to enable him to institute the admirable systems 
of registration, poor relief, education, and self-help, 
which have made the sect he founded a real social 
power. His preaching and writings were often 
turgid, incoherent, and mystical. As a writer he 
will be always remembered by his Journal , full of 
heart, and intellect, valuable as giving with extreme 
simplicity and an unflinching regard for truth a 
record of his own life, and of the manners and 
customs, especially of the poorer classes, in the 
stormy times in which he lived. His writings 
were collected and published in 3 vols. (1694-1706). 
In 1852 an edition in 8 vols. was published at 
Philadelphia, United States. The exhaustive list 
of his writings in Joseph Smith’s Descriptive Cata- 
logue of Friends' Boo/cs (1868) occupies no less than 
fifty-three pages. 

See Sewell’s History of the Quakers ; The Quakers, by 
Principal Cunningham ; Neal’s Puritans ; Marsh’s Life 
of Fox (1848); Lives by Janney (Pliila. 1853) and John 
Selby Watson (Lond. 1860); and George Fox and the 
Early Quakers, by A. C. Bickley (Lond. 1S84). 

Fox, William Johnson, orator and political 
writer, was born in 1786 near Southwold, Suffolk, 
the son of a small farmer, who afterwards settled 
as a weaver at Norwich. Sent to Homerton 
College to be trained for the Independent ministry, 
he subsequently seceded to Unitarianism, and 
ultimately delivered a series of prelections at his 
chapel in South Place, Finsbury, which marked 
him out as the leader of English rationalism. 
When the Anti-corn-law League enlisted the ablest 
platform orators of the day in the service of free 
trade, his bold and impassioned rhetoric greatly 
contributed to arouse and intensify public feeling. 
M. Guizot quotes his speeches as the most finished 
examples of oratory which the great conflict pro- 
duced. Their effect upon the vast metropolitan 
audiences to which they were addressed was 
electric. Fox also contributed by his pen to the 
success of free trade, and his Letters of a Norwich 
IVcavcr, Boy were largely quoted and read. From 
1S47 till 1863 he sat as an advanced Liberal for 
Oldham in. parliament, where his success was 
hardly equal to the oratorical promise of his plat- 
form and pulpit career. His best parliamentary 
speeches were upon the education of the people. 
One of the earliest contributors to the Westminster 
Review, he edited for many, years the Monthly 
Repository, and published many lectures, Ac., col- 
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lected in the Memorial Edition of his works (12 
vols. 1S65-6S). He died 3d June 1864. 

Fox Channel, the northern portion of Hud- 
son Bay, washing the western shores of Baffin 
Land, takes its name from Luke Fox, an English 
navigator, who was bom about 1585, explored 
Hudson Bay in 1631, and died subsequent to 
1635. 

Foxe, John, the martyrologist, was born of 
respectable parents in 1516, at Boston, in Lincoln- 
shire. At sixteen a fellow of Brasenose College 
brought him to Oxford, apparently as a private 
pupil. He seems to have attended Magdalen 
College School, and to have become an under- 
graduate of Magdalen College. He took his 
bachelor’s degree in 1037, his master's in 1543, 
and was elected a fellow of Magdalen in 1538. 
He had already acquired a reputation by his 
Latin verses, but soon gave himself to the study 
of the Fathers, and of the theology of the Re- 
formers, with the result that he found his position 
among less advanced colleagues at Magdalen irk- 
some, and voluntarily resigned his fellowship in 
1545. For some time he was employed as tutor 
to the children of William Lucy of Chariecote, 
Warwickshire ; there he married early in 1547, 
and afterwards was engaged by the Duchess of 
Richmond as tutor to the children of her brother, 
the Earl of Surrey, who had been executed, 19th 
January 1547. During the reign of Mary, for 
safety’s sake he retired to the Continent, and at 
Strasburg, Frankfort, or Basel met all the leading 
Reformers, including Knox, Grindal, and Whitting- 
ham. At Basel he was employed as reader for 
the press in the printing-office of Oporinus. He 
returned on the accession of Elizabeth, was 
pensioned by his old pupil, now Duke of Norfolk, 
and received, in May 1563, a prebend in the 
cathedral of Salisbury. He lived chiefly in 
Cripplegate, London, and often preached. For a 
year he held a stall at Durham. But he was pre- 
vented from further preferment by his conscienti- 
ous objection to wearing the surplice and other 
practices of the establishment. To his credit it 
must be said that he pleaded for religious tolera- 
tion when some Dutch Anabaptists were con- 
demned to the flames in London in 1575. He in- 
terceded for them with Queen Elizabeth and other 
persons in authority, but without effect. He 
died in 1587, and was buried in London, in the 
chancel of St Giles’s, Cripplegate. Foxe published 
numerous controversial treatises and sermons, be- 
sides an apocalyptic Latin mystery play, called 
Christas Triumphans (Basel, 1556). But the work 
that has immortalised his "name is his History of 
the Acts and Monuments of the Church, popularly 
known as Foxe’s Booh of Martyrs, the first part of 
which was published in Latin, in an octavo volume, 
at Strasburg in 1554, reprinted along with five 
other books at Basel in a folio volume in 1559. 
The first English edition appeared in 1563, in one 
volume folio. Sanctioned by the bishops, it was 
ordered by a canon of the Anglican Convocation 
meeting in 1571 to be placed in the hall of every 
episcopal palace in England ; and it went through 
four editions in Foxe’s lifetime, and numerous 
others since his death. Apart altogether from the 
vexed question of its historical value, it will survive 
as a noble monument of English. Foxe’s state- 
ments cannot be accepted as trustworthy evidence, 
if unsupported from other sources. His story is 
doubtless substantially true, although his credulity 
and bitter prejudice hardly suggest critical capacity 
in the selection of his authorities. 

He was warmly commended by Strype (who 
came into possession of Foxe’s MSS.), Whitgift, 
Camden, Burnet, and Thomas Fuller. Apart from 
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Roman Catholic critics, many of whose attacks 
arc justifiable, Foxe’s exaggerations and want of 
historical precision have been best exposed by the 
Rev*. Dr S. R. Maitland, in a series of pamphlets 
issued between 1837 and 1842. The biography of 
Foxe, attributed to his son Samuel, and published 
in both Latin and English in the 1641 edition of 
the Acts, is certainly apocryphal, although it has 
formed the basis of numerous popular memoirs. 

The best edition is that in the ‘Reformation ’ series of 
the Ecclesiastical Historians of England, edited by R. R. 
Mendham and Josiah Pratt (8 vols. 1853 ct scq.), with 
Canon Townsend’s vindication, against the attacks of 
Romanists. 

Foxglove, a species of Digitalis (q.v.). The 
Common Foxglove [D. purpurea) is a native of 

Britain, and a familiar 
and conspicuous oina- 
ment in woods and 
fe y hedgerows, its flower- 

ing stem reaching a 
TfC height of fiom 2 to 4 

leet, or even more. 

«§ It flowers from June 

to August. Both it 
and its while-floweicd 
variety are fiequentlv 
planted in gaulcns and 
shrubberies. Its Eng- 
lish name, the German 
name Fingerhut 
( ‘ thimhle ’ ), and the 
botanical name Digi- 
JJV talis (Lat. digitate, 

‘ the finger of a glove ’ ) 
XT refer to the form of its 

VsfL^, flowers. The foxglove 

vi tv as a favourite with 

]J the fairies, and was 

Afsrq called in Ireland 

Fairv-cap, and in 

J r "Wales Elf-glove, else- 

vv here Fairy-fingers, 
Fairy-petticoats. But 
theie seems no good 
giouml for the attempt 
•3v to make out that fox- 

feT glove is a corruption 

of I’olk’s-glovc, for 
i Good-folk’s Glove, or 

> Fairv-glove. Another 

u' TjjA English jirovincial 

DTV’v name is Fox-liugers. 

Foxhound. On 
no l,r C e d of dog, with 
Common Toxglovo the possible exception 

(Digitalis purpurea ). of the greyhound, lias 

the same care and 
attention been spent as on the modem foxhound, 
with the result that hardly any four-footed animal, 
certainly no domestic animal, combines iu the 
fame degree speed and lasting qualities. This 
is probably the result of a cross between the old 
southern hound and the greyhound, which com- 
bined the nose and tongue of’ the former with the 
sliced of the latter. "When the large woods began 
to disappear, and inorc ‘blood’ was used in our 
hunters, the pace of the hound was found to be 
still too slow. The foxhound continued to be bred 
for speed, until now we have a hound possessing a 
dash wholly unknown to the original foxhound, 
and capable of getting away from a laige field of 
horses. The head of the foxhound should be large, 
deen through the muzzle, but without throatiness 
or heavinc-i; teeth, strong and even; shoulders, 
oblique and muscular; back, short and strong; 
leg- with great bone jicrfoctlv straight in front ; 
hock 1 -, well let down behind; feet, round with 
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arched toes; ears, naturally long and graceful, 
but always ‘ rounded ’ or shortened to prevent 
tearing w'hen working in coverts ; colour, white, 
with black or tan markings, sometimes to a great 
extent ; height, 22 to 24 inches. In addition to 
the necessary amount of speed the foxhound must 
possess staying powers of a high order, a good 
nose, and be without a tendency to ‘ babble ’ or 
‘ run mute ’ — i.e. to give tongue when not on a scent, 
or the opposite fault, to refuse to speak to a scent. 
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Foxhound. 

In breeding a pack of foxhounds the individual 
hound must not be considered, but the speed of 
the whole pack must be increased or 1 educed .os 
necessity demands, so as to have the whole pack 
hunting together. 

Foxhunting. References to early foxhunt- 
ing prove no more than that the fox was hunted, 
though in a manner vastly different from that which 
obtains at the piesent day. Of details theie is 
a lack ; it will therefore be sufficient to cite 
shortly a few excerpts from antiquity intioductory 
to foxhunting as indulged in for amusement. To 
begin with, we find that William de Foxlmnte 
looked after the six couple of foxhounds, "William 
Blatherwick, two boys, and a horse to cany the nets, 
all of which constituted the foxhunting 'establish- 
ment of Edwaid I. In the Uccords of the Chase, 
1 Cecil’ mentions an old tieatise on hunting, ascribed 
to Edmund de Langley, one of the sons of Edward 

111., who began to leign in 1327, in which the ‘ flbx ’ 
is enumerated as a beast of the chase. Richard 

11., whose reign commenced in 1377, gi anted per- 
mission, by charter, to the Abbot of Petciboiough 
to hunt the fox ; and at the beginning of his icign 
Ilenry IV. (1309-1413) confirmed to ITemy de 
Poplrnm in fee his lands at Farringdon, and granted 
him leave to have his biaches for taking lmies and 
foxes in the county of Southampton, lip to this 
time, however, and for more than a couple of 
centuries later, the fox was not hunted in modem 
style ; lie was simply hunted for extermination, and 
was driven into nets* or run to ground and dug out ; 
and in Gervase Markham’s work, entitled Country 
Contentment, published in the year 1615, the fox is 
given only inferior rank as a beast to be hunted ; 
while about 1639 Oliver St John, in a speech 
against Strafford, compared him to a fox, ‘a beast 
of stinking flight,’ whose death might be encom- 
passed by any means, fair or foul. Soon after this 
period foxhunting appears to have attained to 
greater dignity, and, at least in some parts of 
England, to have become a distinct branch of sport. 
Theophilus, fourth Earl of Lincoln, who died in 
1667, hunted round about Retfoid *, but his weie no 
doubt staghounde, the change to foxhounds taking 
place at a later period. In the fifteenth volume of 
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the Sussex arcliteological collections there appears 
at page 74 an account of the Charlton Hunt ( now the 
Goodwood) in Sussex. According to Mr Bennett, 
the writer of the article, the Duke of Monmouth 
and Lord Grey kept a pack of foxhounds which 
were managed by Mr. Roper, a native of Eltham in 
Kent, for some time prior to Monmouth’s abortive 
attempt to seize the crown ; and when that took 
place Mr Roper had to flee to France ; whence he 
returned on the accession of King William III., by 
which time the hounds, the management of which 
he resumed, had become the property of the Duke 
of Bolton and himself. Mr Roper died in the 
hunting-field at the age of eighty -four, in the year 
1715. The Duke of Bolton kept the hounds for a 
short time longer, and then made them over to the 
second Duke of Richmond, and they remained in 
the family till 1813 or 1815, when the fourth duke 
gave them to the Prince of Wales, and they became 
the royal staghounds. At what precise date the 
Charlton Hunt was established is not known, but 
it was obviously prior to 1089, the year of William 
III. ’s accession. The Sinnington ( Yorkshire ) hounds 
are said to be the descendants of the Duke of 
Buckingham's pack, which hunted the old Hamble- 
ton country in 1686 ; while in 1698 Mr Boothby was 
hunting what is now the Quoin country. The 
Brocklesby (Lincolnshire)’ were founded in 1713, 
though it is evident that the packs which then 
amalgamated were in existence earlier. In 1720 
Mr Bright was hunting the Badsworth country in 
Yorkshire ; and in 1730 Mr Thomas Fownes of 
Stapleford, Dorset, hunted there, and eventually 
sold his pack to go into Yorkshire. The famous 
Belvoir pack was founded by the third Duke of 
Rutland about 1740 ; as early as 1750 Mr Noel 
must have had the Cottesmore ; and in the same 
year Lord Spencer became first master of the 
Pytchley. Sir Thomas Gascoigne hunted a large 
district in Yorkshire, including what is now Lord 
Middleton’s country, about the year 1762, and 
about that time the fifth Duke of Beaufort changed 
from stagliound to foxhound. In the middle of the 
18th century, too, foxhunting was carried on in 
the New Forest by Sir Philip Jennings ; and in 1757 
a certain Sir John Millar sold his hounds to the third 
Duke of Richmond, but in what part of England 
Sir John hunted cannot be discovered. Mr Gobsall 
had kennels at Bermondsey in 1750, and hunted a 
great deal of Surrey ; while about the same time 
Mr John Ehves, the miser, kept hounds at Stoke, 
in Suffolk, and, in the exercise of the rigid economv 
which he always practised in connection with 
everything save the purchase of his horses, com- 
pelled his huntsman to discharge, in addition to the 
duties of the kennel, those of valet, cook, cowman, 
and farm-bailiff. 

Of the details of the majority of the above-men- 
tioned packs little is known beyond the fact that 
they existed. Occasionally passing mention is 
made of them in the papers of the date ; and, if the 
master happened to be a man of more than ordinary 
note, his hunting establishment was mentioned in 
connection with iris biography. Moreover, in early 
times hounds were kept in an unpretentious sort of 
way, and were probably deemed no more worthy of 
record than the possession of a brace of greyhounds 
or a small kennel of pointers or setters for shooting 
purposes. It was not until the first number of the 
Sporting Magazine made its appearance in October 
1792 that a publication chiefly corifined to sport- 
ing matters existed, and by that time foxhunting 
had increased in importance ; there was scarcely a 
quarter of England at the close of the last century 
which was not hunted over, though the several 
countries were of far greater extent than at present. 
To give a few instances : the Brocklesby country 
at first took in not only that portion of Lincoln- 


shire now hunted by Lord Yarborough’s hounds, 
but the district afterwards occupied by the Burton, 
Southwold, and Blankney as well. The Berkeley 
country extended from Bristol to London ; the 
Cottesmore comprised a great deal more of 
Leicestershire than it does now ; and the Duke of 
Beaufort hunted from Badminton to Chipping 
Norton, in Oxfordshire, where he had outlying 
kennels. Of the above-mentioned packs several 
have preserved an unbroken existence from the 
time of their foundation down to the present day. 
Among them are the Duke of Beaufort’s, the 
Belvoir, the Cottesmore, the Brocklesby, Lord 
Middleton’s, the Sinnington, the Badswortli, Quom, 
Pytchley, New Forest, and Surrey ; though in some 
cases the names under which they now figure on 
the list did not attach till a later period ; while 
in other instances the change in the boundaries 
and extent of various hunts has been so great 
as to preclude us, on the score of accuracy, from 
saying that they ever had a common ancestor. 
It would be an injustice to the sporting spirit 
and liberality of masters past and present to 
omit mention of the fact that from the earliest 
times many packs have been kept up at the sole 
cost of the owner, the Duke of Beaufort’s and the 
Belvoir standing out as special examples of 
generosity and unselfishness. Two Sir Watkin 
Wynns have found their friends and neighbours 
in gratuitous sport ; and when the late Lord 
Middleton in 1861 found it necessary to ask the 
country-side to assist him with a subscription, 
lie stated that his family had expended nearly 
£100,000 in maintaining the pack. The Blackmoor 
Vale is another hunt to which no one has been 
asked to subscribe, and the Fitzwilliam pack was 
for a long time kept up free of cost to its followers, 
just as Earl Fitzwilliam’s are now. The majority 
of packs, however, are maintained by subscription, 
the money contributed being expended in the pur- 
chase and keep of horses, wages of hunt-servants, 
helpers, and kennel-men, keep of hounds, and, in 
hunts in which breeding is not carried out on a 
sufficiently large scale to maintain the strength of 
the kennel, in the purchase of hounds. Coverts are 
also rented, and the damage caused by foxes to 
poultry is made good ; but for this purpose there 
is usually a special fund, called the ‘ poultry fund.’ 
The cost of keeping up a pack of foxhounds in good 
style may be roughly set down at about as many 
times £600 as a pack hunts in a week — e.g. a two- 
days-a-week pack would cost about £1200 ; £1800 
would be needed for one hunting three days a week, 
and so on. But no hard and fast line can be drawn, 
because in some hunts the above estimate is not 
reached, while in the maintenance of others it is 
largely exceeded. 

The subdivision of countries, consequent upon 
the multiplication of packs of hounds, has neces- 
sarily enabled persons living at such places as 
Rugby, Cheltenham, Oxford, or Melton Mowbray 
to hunt with several packs of hounds ; and, as 
pretty nearly every country has its good and bad 
side, the result often is that the same faces are 
seen out with each of the packs on the good days. 
Then again railways convey persons from con- 
venient hunting dentres and from towns at com- 
paratively small cost, so that in one way and 
another fields sometimes attain to such proportions 
as to threaten sport and to cause infinite damage 
to those whose land is ridden over. In the 
Whaddon Chase Hunt (Mr Selby Lowndes’s) it has 
long been the custom to expect every one coming 
out with the hounds to contribute at least £25 ; 
but so far as those Hiring beyond the confines of the 
hunt are concerned the Essex were, it is believed, 
the first to legislate. In 18S6 a rule was passed 
providing that every stranger should subscribe at 
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least 30 guineas to the funds ; and in the course 
of the season 18SS-89 the committees of the Bicester 
and Pytcliley hunts enacted that all not living in 
those countries or in the immediate neighbourhood 
should subscribe a minimum of £25; and these 
examples will no doubt be largely adopted in the 
future in countries which attract strangers. 

At the commencement of the season 188S-S9 
there were in England 154 packs of foxhounds ; in 
Scotland, 9 ; and in Ireland, 17. Exclusive of 
those which had not been entered, there were 11,612 
hounds in England, 5S4 in Scotland, and 1166 in 
Ireland ; and the number of hunting fixtures in 
each week were ; in England, 447 ; in Scotland, 
25; and in Ireland, 44. If, then, each of. these 
days be estimated to cost £600, as an approximate 
way of arriving at the total expenditure, it will 
be found that masters of hounds in England 
spend, roughly speaking, £26S,200 ; in Scotland, 
£15,000 ; and in Ireland, £26,400. To these large 
sums must be added the amount expended on rent, 
stabling, horses, forage, harnessmakers, black- 
smiths, and others by those who follow the different 
packs of hounds, and it will then be seen that fox- 
hunting causes the circulation of a great deal of 
money, while it also finds employment for a large 
number of men in the capacities of liunt-servants, 
feeders, and helpers in the stables. 

When hunting first came to be regarded as an 
amtibement for country gentlemen, tlie hounds met 
early in the morning, soon after daylight in fact, 
and found their fox by tracking him to his kennel 
by means of his ‘drag’ — that is to say, the line he 
had taken in the small hours of the morning on 
returning from his search after food ; and this cus- 
tom still obtains in some of the moorland countries 
like those of the Coniston and Border hunts, 
where hounds hunt over open ground, and where 
there arc scarcely any regular coverts for foxes. In 
countries like these it might take two or three days 
to find a fox in the ordinary way ; but as the pack 
traverse the open in the morning they generally 
come across the drag, which they hunt until they 
come up to their game. In more 'fashionable hunts, 
however, the hour of meeting is at 10.30 or II 
o’clock, and the hounds arc at once taken to draw 
the various woods, spinnies, or gorses of the dis- 
trict, whither the fox will have retired after his 
night’s prowl. When he is found, the time which 
elapses before he ‘ goes away ’ depends partly upon 
the sire of the covert, anu partly upon ids own 
inclinations. When, however, *hc does break 
-covert ho is allowed to travel some little distance 
before tiie whipper-in, or whoever may happen to 
*ec him, announces the fact by hallooing, the 
reason being that if lie were not 'permitted to get 
some little way from the covert the noise would 
certainly cause him to turn back again. The 
huntsman and hounds with all speed make tlicir 
way to the spot whence the halloo proceeded, and 
what subsequently happens is to a great extent a 
matter of chance. There are scverarcircnmstances 
which combine to bring about a bad run. The first 
is the absence oi scent ; and of the laws which 
govern scent we know no more to-day than our 
grandfathers did. It frequently happens that 
hounds will run well in the morning, and cannot, 
m loxhnuting parlance, ‘ mn a yard ’ in the after- 
noon, or vice vers/t; while sometimes scent fails 
suddenly in the course of a run. On days which ap- 
pear highlv favourable for hunting hounds are often 
tumble to follow tlicir fox ; and, per contra, excellent 
runs are often enjoyed tinder what would seem to 
be highly adverse conditions. The poet who wrote 
*a southerly wind and a cloudy sky proclaim a 
hunting morning ’ could not hare been a practical 
1 ox I in nter, as in almost every country in the 
. H mtc a Kingdom sport is best when the wind has 


some east in it. Secondly, the fox may ‘ run short,’ 
as it is termed — that is to say, instead of at once 
making for some distant point, lie may be ignorant 
of all except the country immediately surrounding 
the covert in which lie was found, and may keep 
turning and twisting, with the result that the 
hounds are often ballied. Or, again, the fox may 
be beaded and turned back into tlie mouths of the 
hounds ; while another fruitful cause of bad sport 
is the overriding of the hounds by the field. 

A hunting establishment comprises, in the first 
place, the master; or, if it be found impossible 
to induce one gentleman to undertake tlie duty, the 
' hunt is managed by a committee. Next comes the 
huntsman, who may be either a professional or an 
amateur ; in the latter ease lie is almost invariably 
the master. When an amateur hunts the hounds, 
tlie first whipper-in usually discharges tlie duties of 
kennel huntsman — that is to say, he supervises the 
management of the pack in kennel. Some jiaeks 
have one whipper-in, others have two. With a 
few packs there is a third hunt-servant, whose duty 
commonly consists in riding the master’s or hunts- 
man’s second hoi-se. In addition to tlie above there 
are feeders, a stud-groom to supervise tlie stable, 
and the helpers who do their work under him. In 
former times an earth-stopper or two was on the 
strength of every hunt, but the modem practice is 
to delegate tills duty to the gamekeepers on the 
different estates, and they are paid a stipulated 
sum, usually £1 or £1, 10s., for each fox found in 
the coverts of which they have charge; but this 
reward is forfeited should the fox get to ground in 
an earth or hole which ought to have been stopped. 
The earth stopping takes place in the small hours 
of the morning, while the fox is abroad in quest of 
food. Notice is sent to the gamekeepers a few 
days in advance, and so much of the country is 
stopped as is considered likely to suffice for the 
day’s draws. The time for cub-hunting varies in 
different countries, and is governed by the time of 
harvest. In the couise of September, however, all 
packs make a commencement, and regular foxhunt- 
ing dates from about the 1st of N ovember. In some 
countries tlie season is prolonged into May, but in 
the majority of places the fanners are glad to seo 
hounds confined to kennel after tlie end of March. 

Although the United Kingdom is the chief home 
of foxhunting, the sport is followed with the 
utmost zeal m other quarters of the globe. In 
Montreal a pack have preserved an unbroken exist- 
ence since 1826 ; in Manitoba Englishmen have 
introduced their favourite sport ; and in Florida a 
new departure is taken by foxhunting by moon- 
light. At tlie Cape and in Bechunnaland packs of 
foxhounds have been established. In New Zealand 
is a pack which limit foxes and run a drag ; military 
enterprise lias transplanted foxhunting to Alex- 
andria and Cyprus ; and wolf-liunting is pursued 
in Dakota. In India the Peshawar Vale hounds 
are as famous as the Quom or the Belvoir in Eng- 
land ; the Maharajah of Mysore devotes no little 
attention and money to the maintenance of a pack 
of hounds ; the Ootacninund hunt is a next-door 
neighbour; while the DLariwal pack pursue the 
jackal. 

See works by ‘ Nimrod ’ (1837; mewed. 1871); llr.d- 
elifie(lS39; new ed. 1S74); ‘Scrutator’ (1803); ‘Stone- 
henge’ (new cd. 1876); and that in the Badminton 
Library on Hunting (1885), by tho Duke of Beaufort and 
Howl) ray Morris. 

Fox Indians, a turbulent North American tribe 
of tlie Algonquin family, prominent in the ware of 
the 18th century, when its warriors sided alternately 
with the French and English. They also appeared 
as allies of tlie English in the war of J8I2-I4. 
A number now farm lands acquired by purchase in 
Iowa ; but ino-d of the tribe are settled, with the 
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kindred Sacs, on a reservation in Indian Territory, 
between the Canadian and Arkansas rivers. 

Fox Islands. See Aleutian Islands. 

Fox River, the name of two streams rising in 
Wisconsin. ( 1 ) The Fox River, or Pishtaka ( 220 
miles), flows south to Aurora, then south-west to 
the Illinois, which it enters at Ottawa. — (2) The 
Fox River, or Neenali, after a tortuous but gener- 
ally north-east course of about 250 miles, , falls into 
Green Bay in Lake Michigan. It is divided into 
two sections by Lake Winnebago, the upper one 
being connected by a canal with the Wisconsin, so 
as to link together the Mississippi and the Great 
Lakes. 

Fox-sliavli:, or Thresher ( Alopecias vulpes), 
the commonest of the larger sharks occasionally 
seen off British coasts. It is the only species of its 
genus, and is widely distributed in the Atlantic 
and Mediterranean, also occurring off California 
and New Zealand. It is much smaller than the 
basiling shark ( Selachc maxima), but attains a 
length of over 12 feet, of which half goes to the 
enormously elongated upper lobe of the tail, to the 
length and splashing activity of which the fish 
owes its names. The pectoral limb and the first 
dorsal fin are large ; the snout is conical ; the mouth 
and gill-apertures are moderately wide ; the teeth 
are triangular and not serrated ; the skin is bluish 
above, flesh-coloured below. The fox-shark follows 


catching the public taste because of their handy 
size and suitability to the house, soon became 
the most popular breed of the day. The wire- 
hawed fox-terrier was not exhibited in public until 




Fox-shark (Alopecias rallies). 

shoals of herrings, pilchards, and the like, threshing 
the water with its tail as it swims round its victims, 
which it destroys in great numbers. In spite of its 
size it is not dangerous to man, and Gunther says 
that stories of its attacking large Cetaceans are 
erroneous. The flesh is said to have a salmon 
flavour. See Shark. 

Foxtail Grass! Alopecitn/s), a genus of Grasses, 
of which some species are much valued, particularly 
the Meadow Foxtail Grass (A. pratensis). This is 
one of the best meadow and pasture glasses of 
Britain, but does not arrive at full nerfection till 
the third year after it is sown. It bears mowing 
well, and is reckoned a good grass for lawns. This, 
with Sweet Vernal Grass, is the earliest of British 
meadow grasses ; it bears drought well, and thrives 
under trees. The Jointed Foxtail Grass (A. geni- 
culatus), with an ascending culm bent at the joints, 
is very common in moist places, and cattie are 
fond of it, but it is a small grass. The Slender 
Foxtail Grass (A. agrestis) is an annual or biennial, 
of little value, although occasionally sown on very 
light sandy soils. See Grasses, Pasture. 

Fox-tcrricr. The origin of the fox-terrier is 
somewhat obscure. From the earliest days of hunt- 
ing a small dog has been used to follow the fox to 
its earth, but it .is difficult to say when this dog 
became identical with the modern fox-terrier. The 
-terriers which ran with hounds until the middle 
of the century were of all colours and coats ; their 
owners, acting on the adage ‘ handsome is as hand- 
some does,’ bred solely for work and not for appear- 
ances. The white terrier with hound marking being 
found, most suitable, it was bred with care, and 
became a distinct breed. Some smooth fox-terriers 
were exhibited about the year 1S65, and, speedily 
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the year 1872, the breed having a class set apart 
for it at Glasgow in that year. As the coat of 
this variety of the fox-terrier requires some atten- 
tion, especially when kept for exhibition, it is 
not so common as the smooth section, though 
rapidly increasing in popularity. The chief points 
of the fox-terrier are : head” long, flat, rather 
narrow, but with powerful jaws anil teeth ; ears, 
small, V-shaped, and drooping forward ; nose, 
black ; eyes, small ; back, short and strong ; tail, 
generally cut short, set on high, earned gaily ; 
fore-legs — an important point— must be straight, 
showing no ankle, good bone ; hind-legs, rather 
straight, with long and powerful thighs ; feet, 
round with arched toes ; colour, white with black 
or tan markings— a point of little importance ; 
weight, not more than 17 lb. ; coat, in the smooth 
variety, short, hard, and dense ; in the rough 
variety it should be half-an-inch long, but without 
any silkiness. The expression of the fox-terrier 
should be keen anil hard, full of life and fire. 
Though the fox-terrier should not be quarrelsome, 
he should be ready to face anything in the way of 
his legitimate work. He is unequalled as a com- 
panion ; and, as many fox-terriers have been kept 
for generations merely as companions, soft and 
degenerate specimens of the breed are common. 
But a genuine fox-terrier is of a bright and cheerful 
disposition, a splendid vermin-killer, fast enough 
to hunt, and small enough to enter an earth. See 
R. B. Lee, History of the Fox-terrier (1889). 

Foy, Maximilien Sebastiex; French general, 
was bom at Ham, 3d February 1775. During the 
early ware of the Revolutionary period he served as 
an artillery officer in Belgium, and on the Moselle 
and Rhine, till by 1800 he had risen to the rank of 
adjutant-general. In 1801 he commanded a brigade 
during the Italian campaign, and in 1S05 a division 
of artillery in the Austrian campaign. Two years 
later Napoleon sent him to Turkey to assist Sultan 
Selim against the Russians and British, and his 
defence of the Dardanelles obliged Duckworth, the 
British admiral, to retire with loss. From ISOS to 
1812 he commanded, as brigade-general, in Portugal 
and Spain, and was present at all the battles of 
the Pyrenees, being dangerously wounded at Orthez 
in 1814. In 1815 lie was again Vounded at Water- 
loo, where he commanded a division under Ney. 
In 1S19 he was elected deputy by the department 
of Aisne. In the chamber he was the constant 
advocate of constitutional liberty, and distinguished 
himself particularly by his eloquence in opposing 
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tlic war against Spain in 1S23. Foy (lied at Paris, 
November 28, 1825. Madame Foy published in 
1S27, from her husband’s papers, a Histoirc dc la 
Guerre dc la Ptninsulc. In the previous year 
appeared his Discours, with a biography by Tissot. 

Foyers, a stream of Inverness-shire, running 9 
miles northward and falling into the east side of 
Loch Ness, nearly opposite Mealfourvonie and 101 
miles NE. of Fort Augustus. During the last 
1 } mile of its course it makes a total descent of 
400 feet, and forms two magnificent cascades, 40 
and 165 feet high. The lower, called specially The 
Fall of Foyers, is one of the finest in Britain. 

Foyle, Lough, an inlet of the Atlantic, on the 
north coast of Ireland, between the counties of 
Londonderry and Donegal. It is 15 miles long, 

1 mile wide at its entrance, and 10 miles broad 
along its south side ; but a great part is dry at low- 
water, and its west side alone is navigable. Vessels 
of GOO tons ascend the lough, and, as far as Derry, 
its principal tributary the Foyle, which, formed 
near Lifford by the confluence of the Finn and the 
Moume, has a north-north-easterly course of 72 
miles. 

Fra Angelico. See Angelico. 

Fra Kartoloimnco. See Bartolommeo. 

Fracas'toro, Girolamo, an Italian physician 
and poet, famous for the universality of liis learn- 
ing, was born at Verona in 1483. At the age of 
nineteen he was appointed professor of Logic in 
the university of Padua. _ He afterwards practised 
successfully as a physician, and it was by his 
advice that the Council of Trent moved from Trent 
to Bologna to avoid the plague. Some years before 
his death, which occurred at Casi, near Verona, 
on 8 th August 1553, Fracastoro abandoned medi- 
cine for letters, and became intimate with some 
of the leading scholars of the age. The chief of his 
numerous writings are : Si/pkilidis, sivc dc Morho 
Gallico, Libri 'Ires ( 1530 Lond. 1720); Dc Vini 
Tcmpcratura (1534); Ilomoccntricorum sivc dc 
Stcllis Liber (1535); and Dc Si/mpathia ct Anti- 
pcithia Fcrum (1540). His collected works ap- 
peared at Venice in 1555, and his poetical works 
at Padua in 172S. 

Fraction. In Arithmetic, when a unit of any 
kind is divided into any number of parts, each is 
termed a fraction of the whole unit — e.g. one foot 
(lineal measure) is divided into inches; one inch 
is thus a fraction of one foot. The usual notation 
employed _ to denote the value of a fractional 
quantity is to place under a horizontal line the 
number of equal parts into which the whole unit 
has been divided ; above the line is placed the 
number of these parts actually contained by the 
fraction. The former number is known as the 
denominator, the latter as the numerator of the 
fraction. Thus, 7 inches is expressed as the fraction 
of one foot by pj. Quantities expressed in this 
way are termed vulgar fractions ; they are proper 
or improper according as the numerator is less or 
greater than the denominator; and when the- 
numerator and denominator have no common 
factor the fraction is said to bo in its lowest terms. 
Vlien the denominator is 10, or a power of 10 , the 
quantity is termed a Decimal Fraction (q.v.). 
In Algebra the term fraction, while including the 
romc. of the arithmetical definition, is generallv 
used to mean that any quantity affected bv it is to 
bo multiplied by the numerator and divided by the 
denominator. The addition, subtraction, multi- 
plication, and division of fractions are performed 
according to rules which are practically the same 
both in arithmetic and algebra. Such rules will 
be found in any competent text-book on these 
subjects. 


Continued Fractions. — Any expression of the 
form a + ^ j 

c -f- 1 

d + &c. is termed a continued 
fraction. This expression is usually for conven- 
111 

ience abbreviated to a + 7 — -j — , &c. Such 

b 4- c + a + 

fractions may be terminating or non-terminating. 
A series of quantities which successively approach 
towards the actual value of such a quantity are 
termed successive convcrgcnts to the value of the 
fraction ; they are alternately smaller and greater 
than its actual value. Such a series for the frac- 
tion above given is : a, a + j, a + -- - -- - , &c. 


Vanishing Fractions.— \\ hen, by giving to one of 
the terms in a fractional algebraical expression a par- 
ticular value, both the numerator and denominator 
become zero, the expression is said to be a vanish- 
ing fraction. Such is the case in the quantity 
3 , 5-1 _ x 

when x = 1 ; and in , . , ’ 

a- - 1 V« + x - v« - x 

when x = 0. But in the first case, by dividing 
both numerator and denominator by as - 1 , the true 
value of the expression is x + 1 , which is equal to 
2 when x = 1. In the second example, by multiply- 
ing ab ove an d be low b y the complementary surd — 
viz. \/« + x + \Ut - x, the fraction becomes equal 
to \ia, when x = 0. Such methods for finding the 
true value of vanishing fractions are all more or 
less tentative. For a general process by which 
their value may be found, reference may be made 
to Williamson’s Differential Calculus, chap. iv. 
See also article Limits (Theory of). 

Fractures, in Surgery, are classified in 
several different ways. As regards the fractured 
bone itself, it may be merely broken across, 
either transversely or obliquely, the commonest 
injury; or broken into several pieces (co»t- 
minuted fracture); or only cracked {fissured 
fracture, the most usual fracture of the skull); or 
partly broken, partly bent (grccnstick fracture, 
occurring in the hones of the limbs in children) ; or 
one part of the bone may be forcibly driven into 
tlic other (impacted fracture). But the most 
important classification of fractures is concerned 
with their relation to the surrounding parts. In 
a simple fracture there is no wound of the skin 
communicating with the fracture ; in a compound 
fracture there is such a wound ; in a complicated 
fracture there is some other injury (e.g. a flesh- 
wound not communicating with tlic fracture, a dis- 
location, a rupture of a Targe blood-vessel). Tho 
distinction between simple and compound fractures 
is of special importance, as the latter tire very 
much more serious than the former, chiefly on 
account of tho risk of pyaunia or septicrcmin, and 
their repair much more tedious; though the 
dangers attending them have much diminished 
since the introduction of the antiseptic method. 
Sce^ Antiseptic Surgery. 

Fractures arc most common in the long bones of 
the limbs, particularly the collar-bone, the radius 
just above the wrist, the thigh-bone, and the fibula. 
They are rather less frequent in’ children than in 
adults, and much less in women than in men. 

Causes of Fractures. — The predisposing causes 
which rentier bones specially liable to fracture may 
be local — e.g. necrosis or tumour affecting ft single 
bone, or general — e.g. cancerous cachexia, tho 
diseases called mollitics and fmgilitns osrium, anil 
old age, all which render the ltones generally less 
able to bear a strain. There is one predisposing 
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cause to fracture fortunately now but seldom seen 
— viz. scurvy. Not only aid it make the bones 
brittle, but, as was seen in Lord Anson’s expedition, 
which was manned chiefly by pensioners, old frac- 
tures again became disunited. The ■ immediate 
cause may be either external violence or muscular 
action. The external violence producing a fracture 
may be either direct or indirect. In the former 
case the bone yields at the point where the force is 
applied, and there is always more or less bruising 
of the adjacent soft parts by the body" which causes 
the fracture — e.g. when a limb is broken by a 
heavy wheel passing over it, or a stone falling 
upon it. In the latter case the bone gives way at 
some 'point between two opposing forces, and 
the adjacent tissues are not injured except by 
the broken ends of the bone — e.g. when a' 
person falls upon his hand, and the radius or 
humerus gives way. The worst fractures are thus 
in general those produced by direct violence. 
Muscular action not unfrequently leads to the 
fracture of bones into which powerful muscles are 
inserted, particularly the kneecap, by simply 
tearing them asunder. The subject of the injury 
may then fall, and attribute the accident to the 
fall, whereas the reverse is the case. A medical 
man some years ago awoke with a fit of cramp, and 
almost immediately his left thigh-bone broke with 
a snap. It reunited in the usual time. 

Symptoms of Fracture. — Fracture of a limb is 
attended by pain, swelling, and loss of power; but 
these do not suffice to distinguish it from other 
forms of injury. Deformity other than swelling 
(shortening, angling, or unnatural rotation of the 
injured limb), abnormal mobility at the seat of 
injury, and- a rough grating sound and feeling 
(called crepitus) when the limb is so moved as to 
mb the broken surfaces together are the most 
satisfactory evidences of fracture. The patient, 
moreover, may have observed the sound of the 
break when the bone gave way. But in a case 
where fracture is suspected the investigation of it 
should be deferred till the patient has been placed 
where he is to be treated. 

Repair of a Broken Bone. — The immediate result 
of a fracture is considerable extravasation of blood 
into the tissues around it, from the blood-vessels 
torn across by the injury. It is not quite certain 
whether some of this blood takes part in the heal- 
ing process ; most of it at all events is simply 
absorbed. But during the days following the 
fracture slight Inflammation (q.v.) of the wounded 
tissues takes place, and inflammatory lymph ( here 
called callus) is thrown out between and around 
the broken ends of the bone. Slow organisation of 
the callus takes place, and in from three to six 
weeks it is usually converted into bone, firmly 
cementing the fragments together. In man, when 
the fracture is set in good position, there is generally 
little more lymph effused than suffices to restore 
the natural outline of the bone ; but in animals the 
break is generally ensheathed in a large mass of it, 
called provisional callus, which steadies the bone 
till tbe permanent callus between the ends of the 
bones has become ossified ; then the provisional 
callus, being no longer necessary, is absorbed. 

Treatment of Fracture. — When a fracture has 
taken place it is important that there should be as 
little disturbance as possible of the injured part till 
it is to be finally adjusted by the surgeon. Many 
simple fractures, especially of the lower limb, are 
made compound by ignorance or carelessness on the 
part of the injured person or of officious onlookers. 
The injury should therefore be attended to first on 
the spot where it has been received ; the limb 
should be fixed by handkerchiefs or strips of cloth 
to anything at hand firm enough to keep it 
temporarily steady (a walking-stick, rifle, broom- 


handle, &c.), or, in the case of the lower limb, to the 
other leg. When this has been done the patient 
may more safely be removed to the place where he 
is to remain during treatment. 

The object of the surgeon in setting a fractured 
limb is to place the fragments as nearly as possible 
in their natural relation, and to retain them firmly 
in this position during healing. The first end is 
attained by extending the broken limb and mould- 
ing it with the hands ; the second is opposed by the 
action of the muscles of the part which, pricked by 
the broken ends of bone and stimulated into pain- 
ful spasms, tend to restore the deformity. Their 
action must be counteracted by the adjustment of 
some form of splint or externai rigid apparatus to 
the limb, differing in material, sliape, and method 
of application according to the seat of the fracture. 
Splints are usually made of wood, pasteboard, or 

f utta-percha, and fixed on by straps or bandages ; 

ut in some simple fractures, especially of the 
lower limb, it has been found sufficient to encase 
the injured limb in a bandage impregnated with 
some material which will harden on drying and 
form a shell for it (starch, salicylate of soda or 
‘water-glass,’ plaster of Paris); in this way the 
patient’s confinement to bed may be much 
shortened. 

Treatment of fractures may lead to an unsatis- 
factory result in either of two contrary ways : when 
the vitality is low, or the treatment has not secured 
perfect rest of the broken bone, it may become 
united merely by fibrous tissue instead of bone, 
leaving a flail-like useless limb ( ununited fracture, 
or false joint) ; or, when rest has been too long and 
continuous, the healing process may not merely 
reunite the bone, but lix the surrounding tendons 
and ligaments by fibrous adhesions, leaving more 
or less obstinate stiffness of the neighbouring joints. 
The former is in general more apt to occur in the 
shafts of the long bones, the latter close to their 
ends, and the treatment must be modified accord- 
ingly. 

Fractures of the bones of the head and trunk are 
dangerous more on account of the risk of laceration 
of the important organs enclosed by them than 
because of the injury to the bones themselves ; and 
in general any attempt to ‘set’ such fractures is apt 
to do more harm than good. Means must simply 
be taken to keep them as much at rest as possible. 

Fra Dia'volo, properly Michele Pezza, a 
celebrated Italian brigand and renegade monk, 
born at Itri, in the Terra di Lavoro, m 1760. Of 
plebeian origin, he at first followed the trade of 
stocking-weaver, then entered the Neapolitan 
army, and subsequently the sendee of the pope; 
finally he abandoned military life and became a 
monk, but, being expelled for misconduct, withdrew 
to the mountains of Calabria, where he headed 
a band of desperadoes, whose strongholds lay 
chiefly along the frontier of the Terra di Lavoro. 
Pillage, bloodshed, and atrocious cruelties sig- 
nalised his career. For years he evaded the pursuit 
of justice by retiring to his haunts amidst moun- 
tains and forests, and skilfully defeating, with 
much inferior numbers, all the armed forces 
despatched against him. He became at length 
known among the peasantry of the neighbour- 
hood as Fra Diavolo. On the advance of the 
French into the Neapolitan states, along with 
his band he warmly espoused the royal cause, 
and in return they were not only pardoned and 
reinstated in civil rights, but- promoted to the grade 
of officers in the royal army, Fra Diavolo himself 
becoming colonel. In 1S06 he attempted to excite 
Calabria against the French, but was taken prisoner 
at San Severino, and was executed at Naples on the 
12th November. The opera of Auber has nothing 
in common with Fra Diavolo but the name. 
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Frnsa. a town of Spain, on the Cinca, 63 
mile.-! ESE. of Saragossa, the centre of a district 
famous for a variety of small green figs, which are 
dried before being consumed. Here, in 1134, the 
Moors defeated Alfonso I. of Aragon. Pop. 6761. 

Fragaria. See Strawberry. • 

Fragonard. Jr ay Hoyore, painter, was horn 
at Grasse in 1732. He studied under Chardin and 
Boucher; and, enteringthe academy schools, gained 
the ‘prix deRome’ in l'752. In Italy— which, later, 
he revisited — he was influenced mainly by the 
works of Tiepolo, the last of the great Venetians; 
and he executed many illustrations for Saint-Non’s 
Voyage clc Naples ct dc Sidle. Returning to 
France, ho in 1765 received 2400 francs from Louis 
NY. for his * Callirrhoe,’ commissioned for repro- 
duction in Gobelins tapestry ; then he ceased to he 
academic, and began to be personal, to follow his 
true bent — helped to be most himself by the art of 
Venice and by the art of Rubens. He painted, 
with a loose touch and luscious colouring, genre 
pictures of contemporary life, or of scenes which, 
however titled, drew their inspiration from present 
actuality, from humanity seen and observed by the 
painter himself. To these his ardent and sensuous 
southern temperament gave both force and charm. 
He is also known by Ids landscapes. He is well 
represented in the Louvre, most typically in its 
La Caze collection by such works as ‘Bacchante 
Endormie ’ and 1 La Chemise Enlevce.’ He died in 
Paris, 22d August 1S06. 

Frambtcsia. See Yaws. 

Frame, in Gardening, a term usually applied to 
movable structures used for the cultivation or the 
sheltering of plants. The most common form is 
that of the ordinary hotbed frame, which is a rect- 
angular box of any convenient dimensions covered 
with glazed sa«hes ; but they are made in many 
forms, according to fancy and the purpose for which 
they are particularly required. 

Framingham, a post-village of Massachusetts, 
on the Sudbury River, 24 miles \V. by S. of Boston 
by rail. The township includes Saxonville and 
South Framingham, with manufactures of blankets 
and straw goods. Pop. (1SS5) 8275. 

Framlingliam ( ‘ strangers’ town’), a market- 
town of Suffolk, 22 miles NNE. of Ipswich by a 
branch line. It consists of a spacious market-place, 
with a few streets branching o(T irregularly. The 
line Hint-work church, restored in 1SSS-89, has a 
tower DO feet high, and contains several noble altar- 
tombs of the Howards (the third Duke of Norfolk, 
the poet Earl of Surrey, Ac.). Separated by the 
Mere from the red-brick Albert middle-class college 
(1804) rises the great Edwardian castle, reduced in 
1630 to a mere shell, but retaining its thirteen 
square towers. The stronghold successively of 
Bigods, Mowbrays, and Howards, it was Queen 
Mary's refuge after Edward VI. ’s death. Pop. 
25 IS. Sec Ilawes’s History of Framlingham ( 179S). 

Franc, a French silver coin which forms the 
unit of the French monetary system. Introduced 
into Franco 6th May 1799, it was extended to the 
other countries comprised in the Latin union — 
viz. Belgium, Italy, and Switzerland bv the con- 


is coined of silver, YVg fine, and weighs five 
grammes, its value being about. 9V1. English 
money, or 19 cents of L nited States. One pound 
Y 25 '2 francs. The franc D divided into 
H«> centimes, hut the old division into 20 sous, 


valued at 5 centimes each, is still made use of in 
common life. There are in France silver coins of 
i, 4, 1, 2, and 5 francs ; and gold pieces of 5, 10, 
20, r 50, and 100 francs. See Decimal System. 

Francarilla, a town ill the Italian province 
of Lecce, lies 22 miles AA r SAY. of Brindisi. It has 
tanning, cloth-weaving, and trade in wine and oil. 
Pop. (1SS1) 17,559. 

France, the most westerly portion of Europe, 
occupies a most advantageous position between 
the Atlantic Ocean and the Mediterranean Sea. 
Tlie civilisation developed on the coasts of the 
Mediterranean eventually found an easy passage 
towards the Atlantic and the North Sea by the broad 
valley of the Rhone and SaOne, which communi- 
cates' with the drainage areas of the Seine, the 
Loire, and the Garonne. The territory now occnpied 
by France thus became the ground upon which 
Roman civilisation met and melted with the 
civilisation of the Celts and Teutons ; and it 
gave birth to a race which assimilated a variety 
of ethnographical elements — Gaulish, Italian, 
Spanish, German, and Flemish — and developed 
into a powerful nationality, the French. 

In its present limits, diminished in 1871 by the 
loss of Alsace and part of Lorraine (5590 sq. m., 
1,600,000 inhabitants), France covers an area of 
204,092 sq. m. — i.e. one-nineteenth part of Europe, 
and has a population of over 3S, 000,000 (one-eighth 
Qf the population of Europe). It is bounded on 
the N. by the Channel and the Strait of Dover, 
Which separate it from England ; on the NE. by 
Belgium and the grand-duchy of Luxemburg ; on 
the E. by Lorraine, Alsace, Switzerland, and Italy; 
On the S. by the Mediterranean Sea and Spain, from 
Which it is separated by the Pyrenees ; and on the 
AY. by the Atlantic Ocean. Its utmost extremities 
are comprised between 51° 5' and 42° 20' N. lot., 
and the longitudes of 4° 42' W. and 7° 39' E. In 
shape it is a compact hexagonal mass, symmetrically 
distributed on both sides of the meridian of Paris, 
its greatest dimensions being 606 miles from N. 
to S., 556 miles from AY. to E., and 675 miles 
from NAY. to SE. 

The areas of the different administrative sub- 
divisions of France, and their populations, as well 
as the former divisions into provinces, are given in 
the table on the next page. 

Coasts, Seaports, and Islands. — The coasts of 
France possess great advantages for maritime 
intercourse with the world. The eastern part of 
the Mediterranean coast, owing to its crescent- 
shaped indentations, has several excellent harbours 
Which combine the advantage of being situated at, 
Or close by, the terminus of the great commercial 
route connecting north-west Europe with the Medi- 
terranean (Golfc de St Tropez, Hyeres roads, 
Toulon, Marseilles); on the other hand, the western 
portion of the same coast, which describes a broad 
Curve in the Gulf of the Lion, is flat and difficult of 
access, ns arc also the shores of the Bay of Biscay 
in the Atlantic. The deep estuary of tlie Garonne 
hns a good port in Bordeaux ; for Nantes, at the head 
Of the estuary of the Loire, owing to the shallow- 
ness of its entrance, a deeper port has been found in 
-it Nazaire ; whilst the port of La Palis.se, three miles 
West of J.a Rochelle, is steadily rising in import- 
ance. Farther north the rocky coasts of Brittany 
are indented with numerous narrow gulfs, and 
dotted with small islands ; and Brest, situated on 
one of the gulfs, is among the best ports in Etnope. 
On the nmthern coast, facing towards England, 
France has but few natural harbours. (Cherbourg, 
at the extremity of the Cotentin peninsula, has 
been made a naval port at a heavy outlay. Lc 
Havre, at the mouth of the Seine, also’ is an aitificial 
l>ort, whose maritime intercourse with di-tant. lands 
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Oltl Provinces. 


.ILE DE 
France. . 


Champagne. . . 


Lorraine . . . . 




Flanders (Fr.).. 

Artois 

Picardy 


Normandy.. . 


Brittany \ 


Anjou 

Maine 

Angoumois, 
Aunts, and 
Saintonge, 
Touraine . . . 

Orl£ annais . 


Nivernais.... 

Bourbonnais 

Marche..*.... 

Berri 


Auvergne.. 


Burgundy.. 


Tranche 

Comt£.. 


Alsace (part of) 


Languedoc... 


Guienne 


Gascony ^ 

Bearn and ) 
Navarre... ) 

Foix 

Roussillon 

Avignon, 'j 
Venaissin, > 
and Orange. J 

Provence 

Corsica 

Savoy | 

Nice 


1. Seine 

2 . Seine-et-Oise 

• 3. Seine-ct-Marne 

4. Oise 

5. Aisne 

6. . Ardennes 

7. Marne 

8. Marne (Haute). 

9. Aube 

10. Meuse. 

11. Meurthe-ct-Moselle.. 

12. Vosges 

13. Nord 

14. Pas-de-Calais 

15. Somme 

16. Seine-Inferieure 

17. Eure 

18. Calvados 

19. Mancbe 

20. Orne 

21. Finistfere 

22. Morbihan 

23. Cdtes-du-Nord 

24. Ille-et-Vilaine 

25. Loire-Infericure 

26. Vendee 

27. Sevres (Deux-) 

S3. Vienne 

29. Maine-ct-Loire 

30. Mayenne 

31. Sartlie 

32. Cliarente 

33. Charente-Inferieure.. 

34. Indre-et-Loire 

35. Loir-et-Cher 

36. Eure-et-Loir 

37. Loire t 

38. Nifevre 

39. Allier... 1 . ' 

40. Creuse 

41. Cher 

42. Indre 

43. Vienne (Haute) 

44. Corrfeze 

45. Cantal 

46. Puy-de-Dome 

47. Loire 

48. Rhone 

49. Ain 

50. ' Sa6ne-et-Loire 

51. Cote-d’Or 

52. Yonne 

53. Saone (Haute) 

54. Jura 

55. Doubs 

56. Rhin(Haut) 

57. Isere 

58. Drfime 

59. Alpes (Hautes) 

CO. Ardeclie 

61. Loire ( Haute ) 

62. Lozfcre 

63. Gard 

64. H6rault.. 

65. Tarn 

66. Garonne (Haute) — 

67. Aude 

6S. Aveyron 

G9. Lot 

70. Dordogne 

71. Tarn-et-Garonne 

72. Lot-et- Garonne 

73. Gironde 

74. Landes 

75. Gers 

76. Pyrenees (Hautes). . . 

77. Pyrenees (Basses). . . 

78. Ari£ge 

79. Pyrenees (Oriental es) 


SO. Vaucluse.... 

81. Rh6ne (Bouches-du-) 

82. Alpes (Basses) 

83. Var 

84. Corse 

85. Savoie 

86. Savoie (Haute) 

87. Alpes Mari times .... 


Population 
in 18S6. 


2,961,0S9 

618,089 

355,136 

403,146 

555,925 

332,759 

429,494 

247,781 

257,374 

291,971 

431,693 

413,707 

1,670,184 

■ 853,526 
548, 9S2 
S33,38G 
35S,829 
437,267 
520,865 
367, 24S 
707,820 

535.256 

628.256 
621,384 

'643,884 
434, 80S 
353,766 
342,785 
527,6S0 
340,063 
436,111 


is gl owing rapidly— as is likewise that of Dunkirk. 
Boulogne and Calais derive their importance from 
their close and extensive intercourse with England. 

Except the island of Corsica, which, geogra- 
phically and ethnologically, belongs rather to Italy, 
France has no islands of importance. The islands 
off the Mediterranean coast, as well as those bff 
Brittany, are practically hut small detached frag- 
ments of the mainland ; while the Channel Islands 
(q.v.), situated between Brittany and the Cotentin 
peninsula, belong to Great Britain. The aggregate 
area of the French islands is 368C sq. m. 

Colonies . — The possessions of France outside of 
Europe, both colonies and protected countries, 
cover an aggregate of 1,195,091 sq. m., and have a 
population of more than 32,000,000 inhabitants. 
Of them, Algeria (q.v.) is rapidly becoming a part 
of France proper, and is considered as such for 
nearly all administrative purposes. The large 
territory of Tunis has recently been taken under 
French protection. Moreover, by a treaty signed 
in 1885 Madagascar was virtually placed under the 
protection of Fiance, which also claims the pro- 
tectorate of a considerable area in West Africa, 
along the Ogoway and its tributaries, and in 1884 
reoccupied portions of the Gold Coast. In Asia, 
Tonkin was annexed to France in 1884, and Annam 
placed under its protectorate. The whole of the 
French possessions in Asia are now united into the 
governorship of Indo-China. In 1887 the French 
protectorate was extended in the Pacific Ocean to 
the Wallis Islands, west of Samoa, and to P.aiatea, 
in the neighbourhood of Tahiti. The details of the 
French colonies are given in the subjoined table, 
although some of the figures are necessarily only 
estimates. 


I. Colonies. 


Area in sq. 
miles. 


Pop. 1836. 
3,910,399 


Algeria 257,450 3,910,399 

In Asia — 

French India 203 277,266 

Cochin-China 23,000 1,795,000 

French Tonkin 34,700 c. 12,000,000 

In Africa— 

Senegambia and Dependencies 138,350 1,850,000 

Gaboon and Gold Coast \ on? onn J *86, 150 

Congo Region I “ * t 500,000 

Reunion 070 175,271 

Ste Marie \ oio J 7,444 

Nossi-B6 and Mayotte f ( 20,481 

Obock 2,300 22,370 

In America — 

Guiana, or Cayenne 46,850 26,905 

Guadeloupe, &c 720 182, G19 

Martinique 380 175,755 

St Pierre and Miguelon 90 5,929 

In Oceania — 

New Caledonia, &c 7,700 62,752 

Marquesas Islands 480 5,250 

Tahiti and Moorea 455 11»003 

Tubuai and Ravaiva SO 717 

Tuamotu and Gambier Islands.., 390 5,946 


1,850,000 
j 186,150 
( 500,000 
175,271 
J 7,444 
( 20,481 
22,370 


Total of Colonies (with Algeria) . . 782,336 21,221,257 

II. Protected Countries. 


Tunis 

? Madagascar.. 

Annam 

Cambodia 

Comoro Isles . 


46,000 1,500,000 

22S,500 3,500,000 

106,250 c. 5,000,000 
32,390 1,500,000 

615 53,000 


Total 204,092 3S,21S,903 


Total of Protected Countries 412,755 11,553,000 

Total, Colonies and Protected 

Countries 1,195,091 32,774,257 

Geographical Description . — A general idea of f lie 
leading geographical features, of France, can he 
given in a few words. Its territory embodies high- 
lands in the south and south-east only : in the 
south it comprises the northern slopes of the 
Pyrenees, and towards the south-east frontier part 
of the Alps. The remainder of the territory 
is nearly equally divided between extensive low- 
lands in the north-west and a gre.at plateau, which 
covers the south-eastern half, hut is separated 
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from the Alps by the broad and deep valley of the 
Lower Rhone. 'The climate of France, its vegeta- 
tion, the distribution of its population, and its very 
history have been determined by these leading 
features of its orography. 

The Plateau.— The extensive mass of elevated 
plains which rises between the lowlands of the 
Mediterranean coast and those sloping towards the 
Atlantic reaches a height of from 3000 to 4000 feet in 
its higher central parts only; several chains, partly 
of volcanic origin, piled over its surface, attain 
from 5000 to 0000 feet ; while the river- valleys 
are dug so deeply into the plateau that it often 
assumes a hilly aspect. The whole slopes gently 
towards the north-west, gradually melting into the 
lowlands of the Garonne, the Loire, and the Seine, 
which would be submerged almost entirely if the 
level of the ocean rose 1000, or even 600 feet. 
In that case the coast-line of the Atlantic would 
run from the Ray of Biscay towards Belgium, 
with some detached islands to the north of this 
line, and to the south of it two broad and deep 
gulfs, which would correspond to what are now 
the upper drainage areas of the Garonne and 
the Loire ; while the Mediterranean Sea would 
send into the mainland a long and wide gulf up 
the valley of the Rhone, with a narrow elongated 
lake penetrating farther north, and corresponding 
to what is now the valley of the Saone. 

It is easy to grasp at once how such a configura- 
tion facilitated the intercourse between the Mediter- 
ranean Sea and the Atlantic Ocean. The shores 
of the Gulf of the Lion, which at an early period of 
history were dotted with Greek and Roman cities, 
are separated from the Garonne by only a low 
watershed, the Seuil-de-Naurouse (030 feet above 
the sea), which allows easy communication with the 
Bay of Biscay. Farther north the depression of 
the Saone, which is a natural continuation of the 
valley of the Rhone, is connected with the Loire by 
a valley of so gentle a gradient that it has been 
utilised for a canal (the Canal du Centre), the 
highest part of the watershed being but 1000 feet 
above the sea ; and, finally, the same depression of 
the SaOne freely communicates across the lower 
parts of the plateau with the tributaries of the 
Seine. The civilisation which developed on the 
littoral of the Mediterranean thus found three 
natural passages leading to the Atlantic Ocean 
and the coasts of the North Sea, without having 
to contend with any of the natural obstacles 
opposed elsewhere by the Alps. 

While sloping gently towards the north-west, the 
plateau has a short steep slope towards the valley 
of the Rhone and the Mediterranean coast, and 
the southern part of that slope is fringed bv the 
Cocaines Mountains, which raise their granitic 
and crystalline summits to moie than 5000 feet 
above the sea (chief summit, Mont Mezenc, 375-i 
feet). 1 1lls lofty chain separates two entirely 
dillcront worlds — the fertile, sunny, and warm 
plains of the Lower Rhone and Languedoc from the 
plains of the Rouergue, dreary, cold, and 3000 
lcet high, upon which only rye i« grown, and 
‘lock s of sheep find rich grazing-grounds. Farther 
north the mountains on the edge of the plateau 
become much lower. The Monts du Yivarais reach 
their greatest height in Mont I’ilat (-1703 feet), 
while the Monts du Bcaujolais and du Charolais as 
a rule do not exceed 3300 feet. The sunnv slopes 
of the Monts du BcnujolnK turned towaids the 
Saone, arc covered with rich vinevards ; while 
the plateau to the west of them is dotted with 
o".?,"; 0t coal-mines-, and manufacturing cities. 
• till farther north the plateau, which is separated 
l\v only the narrow vnllevs of the Saone and the 
rtoubs from the hills of the Jura, i« fringed bv the 
low dome-slmpcd hills of the COtc-d’Ur (2000 feet), 


which connect it with the Vosges. The upper 
tributaries of the Seine have their source in the 
same wet district as those of the Saone, and hoth 
rivers are connected by the Burgundy Canal. 
Finally’, the Vosges, although making a steep 
descent to the valley of the Rhine, rise hut gently 
over the plateau, their highest points being not 
more than from 3300 to -1000 feet above the sea 
(the Ballon de Soultz, 4579 feet, is now on German 
territory). Thick forests still clothe their slopes, 
which are covered with morainic deposits of the 
glacial period, and their numberless streams are 
dotted with sawmills and factories. 

The plateau leaches its greatest height of 
from 3300 to 4000 feet in central France — in the 
Massif Central of Auvergne, which covers neatly 
one-seventh of France’s total area, and is a region 
of granites, gneisses, and crystalline slates fringed 
by Jurassic deposits, and dotted on its surface with 
extinct volcanic cones surrounded by wide sheets of, 
lava. The Massif du Cantal, connected by the 
Margeride chain with the Cevennes, rises nearly 
2000 feet above the level of the plateau, reaching 
6093 feet above the sea in its highest volcanic cone, • 
the Plomb du Cantal. The Monts Dore, 40 miles 
north, have the same character ; their chief summit, 
the Puy-de-Sancy (61SS feet), surrounded by several 
lower volcanic cones, being the highest mountain of 
central France. Finally, the Monts D6me, a few 
miles farther north, consist of some fifty volcanic 
cones, the highest of which is Puy-de-Domc (4S0G 
feet). The Limousin and the Marche, to the west of 
the above, are granitic plateaus hardly reaching 
3300 feet above the sea ; while the Causses of the 
Rouergue, in the south, are built up of Jurassic 
limestones deeply cut into by rivers which How in 
beautiful canons ; towaids the north-east the 
Massif Central is continued by the Morvan, and, 
farther north-east, by the much lower plateaus 
of western Lorraine and Champagne Pouilleuse, 
which slope with a very easy gradient towaids 
the plains watered by the Seine. As to the 
Ai demies (between the Meuse and the Moselle), 
which have played so important a part in military 
history as a bulwark against foreign invasions, 
they are a plateau from 1600 to 2400 feet high, 
still covered with wide forests, and intersected by 
marshy depressions, ravines, and fertile valleys. 
The heights of the Massif Central, suffering ns 
they do from a protracted winter, have hut a poor, 
rapidly-diminishing population. The forests which 
once covered them have mostly been destioyed, 
save in the picturesque Margeride chain, and only 
flocks of sheep graze oil their meagre pnrtuie- 
gvounds. The Causses receive rain in abundance, 
but are exceedingly 7 dry — the water rapidly dis- 
appearing in the numberless crevices of the, soil. 
The inhabitants are thus compelled to gather rain- 
water in cisterns for themselves and their cattle. 
A few acies, cultivated here and there, hear poor 
crops of barley, oats, and potatoes ; but hundreds 
of thousands of sheep are kept for the special 

n iose of making cliec'-c. As a rulo the plateau 
duly peopled, save in the mining and industrial 
legions. Farther north-east, where it is much lower, 
and where the broad valleys between the wooded 
hills have a more fertile soil, a denser population 
gathers in the villnges and the towns, and finds the 
means of existence in agriculture combined with a 
variety of small industries. 

The Jura . — A narrow passage near Belfort (la 
Troueede Belfort), utilised by hoth the canal which 
connects the Saone with the "Rhine and the railway 
which leads from Paris to Switzerland, separates 
the Vo«ges from the limestone plateaus of tiie Jura, 
part of which belongs to France. The depressions 
and high valleys between the foie«t-e!nd hills' 
shelter a large and laborious population, which 
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is supported by a combination of agriculture and 
cattle-breeding with a variety of petty trades. 

The Alps. — Since, the annexation of Savoy in 
1860 the Alps of Savoy, as well as a portion of the 
main chain, including the northern slopes of the 
chain of Mont Blanc ( 15,7S0 feet ), belong to France. 
The pass of Little St Bernard (7190) separates 
the latter from the Graian Alps, which have the two 
passes of Mont Cenis (6883) and Mont Genevre 
(6802) leading from France to Italy, and are con- 
tinued to the south-west by the Oisans group, where 
immense glaciers rivalling those of Switzerland 
gather around Mont Pelvoux ( 13,462). The valley 
of the Durance separates the Graian Alps from 
another short parallel chain of the Cottian Alps 
(Monte Viso, 12, 60S), while the still lower Maritime 
Alps descend in terraces to the Mediterranean 
coast. The cold and snowy slopes of the Alps are 
but thinly peopled, especially in the dry limestone 
spurs of the Graian and Cottian Alps. A number 
of agricultural villages, however, thrive in the lower 
spurs of the Savoy Alps, and the city of Grenoble is 
an industrial centre of importance ; while Chamouni 
at the foot of Mont Blanc is one of the chief centres 
for tourists. 

The Pyrenees . — This wild complex of lofty chains 
extends for a length of 260 miles between the 
Atlantic Ocean and the Mediterranean Sea. In the 
east it is built up of three parallel chains running 
in a north-eastern direction : the Monts Alberes, 
the Sierra del Cadi, which enters France from Spain 
and has on French territory the lofty peak Mont 
Canigou (9137 feet), and the chain of south-east 
Andorra, continued in France by the peaks Puy-de- 
Carlitte (10,203) and Madres. Farther west the 
Pyrenees proper consist of at least two parallel 
chains of the wildest aspect, both running west- 
north-west and disposed in echelons. Here we find 
the highest peaks of the Pyrenees : Netliou (11,168) 
in the Maladetta chain, the Mont Perdu, and 
several others rising to heights over 10,000 feet. 
Wide cirques, which formerly were filled with neves 
and gave origin to vast glaciers, and arid moun- 
tains intersected by narrow and dark valleys are 
characteristic of that part of the Pyrenees; but 
the Pyrenean glaciers of our own time are much 
inferior to those of the Alps and none descend lower 
than 7260 feet. The Pass of Roncevaux (Ronces- 
valles, 40 miles from the Atlantic coast), which has 
been the route of so many migrations, separates 
the Pyrenees proper from a series of much lower 
spurs of the Spanish coast-ridges, which, like the 
Mediterranean coast-ridges, also have a north- 
eastern direction. The passes across the Pyrenees 
proper are very few, very high, and difficult. The 
Pass of Roncevaux in the 'west and those of La 
Perche and Pertus in the east (16 miles only 
from the Mediterranean) lead through longitudinal 
valleys of the chains running north-east which 
enclose the Pyrenees at both ends. Of the passes 
through the Pyrenees proper none is lower than 
6700 feet. Therefore the railways connecting 
France with Spain have been compelled to follow 
the very coasts of the Atlantic Ocean and the 
Mediterranean Sea, while the other lines stop short 
on both slopes of the Pyrenees proper without yet 
venturing to cross them. A plateau, from 1600 
' to 2000 feet' high ( Lannemezan ), spreads out at 
the northern foot of the Pyrenees. Owing to its 
limestone soil it is exceedingly dry, and its graz- 
ing-lands have had to be irrigated with water 
derived from the Neste River. 

Plains and Elvers . — The whole of north-western 
France, with the exception of a few hilly tracts in 
La Vendee, Brittany, and Normandy, is- occupied 
by wide plains which constitute the real wealth of 
her territory. Taking them in order from the 
south-west, we have first the Landes — a wide 


triangular space between the Bay of Biscay, the 
Adour, and the Loire, covered with Pliocene sands, 
which would be an immense marshy fever-den, 
bordered by shifting sands on the sea-coast, if it 
were not intersected by canals, and the sands were 
not fixed by plantations of trees. The thick 
growths of bushes which cover the plain are utilised 
as grazing-grounds for flocks of sheep, the shepherds 
formerly' being compelled to mount upon stilts 
when watching their flocks. Some of the ponds— 
formerly bays, now separated by sand-dunes from 
the ocean — are valuable fishing-grounds. The 
Adour (187 miles long), which fringes the Landes 
and receives a number of tributaries ( gaves ) from 
the chalky plateau of Lannemezan, has but few 
important cities on its course — Bayonne being the 
chief of them. The Garonne (346 miles), which 
rises in Spain, and receives the Tara and the 
Aveyron from the very depths of the Massif 
Central, is a most important channel for naviga- 
tion. But the torrential rains which pour over its 
drainage area of 22,080 sq. m. do not always find 
an easy outlet in its channel, and floods are not 
unfrequent. The Dordogne ( 305 miles), which rises 
in the Mont Dole, has most of its course dug into 
the plateau. Beautiful vineyards cover the slopes of 
its valley, while lower down the raising of iron ore 
and the quarrying of grinding-stones, as also the 
industry' of truffle-hunting in Perigord, become a 
source of prosperity' ; the old city' of Perigueux 
is an important centre of- manufactures. The 
Dordogne and the Garonne join to form the 
Gironde, which is a true marine estuary, with the 
left bank bordered by the low hills of Medoc, 
covered .with vineyards yielding every year not less 
than 2,200,000 gallons of the finest wines. The 
great port of Bordeaux, on the Garonne, is some 15 
miles above the head of the estuary of the Gironde. 

The monotony of the rich plains between the 
Gironde and the Loire, which include the old 
province of Poitou, is broken by the dreary hills of 
the Gatine, a link between the chains of Margeride 
and Limousin and the hilly tracts of Brittany. 
The southern parts of the plains on the right 
bank of the Gironde— the Saintonge (watered by' 
the Charente) — are among the richest districts of 
France. Farther north the Bocage closely' reminds 
one of England by' its meadows enclosed within 
rows of trees, while Le Marais, on the coasts of 
the Gulf of Poitou, which has the two islands of 
Re and Oleron, protecting the entrance to Roche- 
fort, resembles the polders of the Netherlands. 

Next we have the immense plains watered by 
the Loire, which becomes a great river after receiv- 
ing the Allier, and has a drainage area cover- 
ing one-fifth of the area of France (46,750 so. 
m. ; 7,000,000 inhabitants), and a total length 
of 670 miles. This chief river of France rises on 
the plateau not far to the west of the middle of the 
Rhone’s lower course, and describes a wide curve 
towards the north, approaching within 70 miles of 
Paris at the head of the bend at Orleans. It enters 
the Atlantic Ocean by a wide estuary, pouring out 
of its broad channel into the sea no less than from 
23,000 to 42,500 cubic feet of water every' second. 
The regions along its middle course are the real 
heart of France. As it issues from the valleys of 
the plateau it waters the Sologne, the chief rye- 
producing region of France ; the Berri, to the south 
of the Sologne, a chalky plain from 350 to 700 feet 
high, interspersed with numerous ponds and covered 
with rich pasture-grounds ; and Beauce, situated 
between Paris, Orleans, and Tours, quite flat 
and covered with cornfields and meadows. The 
Gatinais, to the east of Beauce, spreads between 
the two great forests of middle France — the Foret 
d’Orleans (which covers 99,500 acres) and the 
Foret de Fontainebleau (41,700). Farther down 
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its course the Loire enters the lowlands of Touraiue 
and Anjou, which arc literally covered with corn- 
fields, gardens, and vineyards, while the cities of 
Tours, Saunmr, and Angers are centres of manu- 
facturing industry. The - beautiful meadows, corn- 
fields, and gardens continue as far as Nantes, where 
the Loire enters its estuary ; and the port of Nantes, 
although rather shallow for modern sea-going ships, 
grows in importance as a centre for fisheries and 
various manufactures. 

The peninsula of Brittany is formed by two 
ridges of granitic hills, from 1000 to 1200 feet high, 
separated by a region of crystalline slates. Its 
scenery .and moist climate, as well as those of 
the Cotentin peninsula, again remind one of 
England, with the meadows and fields fringed by 
trees, and the ivy-covered houses. Cattle-breeding 
on a large scale, poultry-fanning, fruit-gardening, 
agriculture, and fishing are the chief riches of 
Brittany. The plateaus of Normandy (Le Pcrclie), 
which rise from 1000 to 1300 feet above the sur- 
rounding plains, are also covered with beautiful 
meadows, cornfields, and forests, and French agii- 
cnlture reaches there its highest development. The 
Seine separates them from the cretaceous chalky 
plains of the Caux, which raise their cliffs over the 
Channel, and are deeply cleft by valleys of a 
remarkable fertility. 

Tlie Seine (4S5 miles), which rises in the hills 
of Morvan, and drains with its tributaries (chiefly 
on the right bank) an area of 30,030 sq. m., cer- 
tainly is far behind the Loire both as to the volume 
of water flowing in its channel and as a means of 
communication. Nevertheless, the wide Tertiary 
basin which it and its tributaries water has from 
l emote antiquity been the dominant portion of his- 
torical France. ' Numerous large cities, like Aux- 
erre, Sens, Troves, Clnilons, Reims, Laon, Rennes, 
which all took such an important part in the 
making up of France— and especially Paris, which 
acquired its importance owing to its most advan- 
tageous position at the intersection of all the chief 
routes crossing Fiance — are situated either on the 
Seine, or on its right-bank tributaries which water 
the fertile plains of Champagne. Le IRlvrc is the 
great port at the mouth of the river. 

Artois and French Flanders are low tracts of land 
to some extent conquered from the sea. They 
have a flourishing agriculture, vast coal-fields, ail’d 
a .great industry in their chief cities (Amiens, 
Lille, Roubaix ) ; their population is rapidly in- 
creasing. At the other extremity of France the 
lowlands of the south occupy tlie sea-coast and 
the btoad valley of the Rhone, along which they 
extend between the Alps and the plateau, as far 
north as Lyons, to be continued farther north by 
the valley of the SaOne. 

The Rhone (507 miles) has its source in the 
glaciers of the St Gothard group, and of its 38,180 
sq. in. drainage area, peopled by 4,500,000 inhabit- 
ant-;, nearly one-tenth belongs to Switzerland. 
Below the Lake. of Geneva its course is still in the 
mountains, and it is not far from its junction with 
the SaOne at Lyons that it enters the plain of 
Bauphine, dotted with numerous industrial cities of 
which Lyons is the centre. After receiving the SaOne 
the Rhone suddenly changes its westerly course and 
flows lapidly duo south in a rich valley, the slopes 
of which arc covered with vineyards. Below 
Avignon the valley suddenly assumes a decidedly 
southern chaiactcr, not unlike the driest parts of 
Ficily and Gieece. Tlie Jsere, which rises in the 
Grunin Alps, the Durance, which flows from the 
(.ottian Alps, and a number of smaller streams 
lushing from the Cevcniies join the Rhone, which 
bifurcates at Arifs, leaving the marshy delta of the 
tamargue between its two main branches, and the 
gravelly plain of the Cran to the left. The tides 


being insignificant in the Gulf of tlie Lion, the 
month of tlie Rhone is rapidly obstructed by mud 
and sand, and a canal (St Louis) bad to bo dug to 
permit ships to enter the river at Port St Louis. 

Tlie littoral of Provence lias no great fertility, 
and, except tlie stony or marshy plains in the 
neighbourhood of tlie Rhone, there is but a 
narrow .strip of land left between tlie mountains 
and the sea-coast, which is utilised for vineyards 
and fruit-gardens ; but tlie remarkably well- 
sheltered harbours of Marseilles (q.v.), Toulon, 
Hyferes, and St Tropez give birth to a considerable 
maritime commerce; and Marseilles is now the 
chief port of France for intercourse with the South 
and East. The eastern part of the coast, acquired 
from Italy in 1SG0, is well known for its mild 
climate and rich vegetation, which render Nice, 
Villcfranche, Cannes, and Mentone the chief resort 
of the invalids of Europe. As to the western part 
of tlie Mediterranean coast — Languedoc — with its 
cities Montpellier and its seaport Cette, Carcas- 
sonne, and Perpignan, its vineyards were formerly 
the richest wine-producing part of France ; but 
since 1S75 they have been devastated by phylloxera, 
and corn grows now in the plains formerly covered 
with vines. The coal-fields of tlie region aid the 
development of a variety of industries. Finally, 
the Roussillon, which comprises the eastern out- 
spurs of the Pyrenees, partakes of the character of 
tlie Iberian peninsula, especially of Catalonia. 

Climate . — France enjoys on tlie whole a very fine 
climate ; not so continental ns that of central 
Europe, and not so maritime as that of England. 
Omitting the high hilly tracts of the Alps and 
Pyrenees, the coldest region of France is evidently 
that of the high plateau with its cold winters, though 
it lias hot summer days. The north -eastern part of 
the plateau (Champagne, Lorraine, the Vosges) also 
has a. continental climate much like that of central 
Europe. Frosts last there for from seventy to 
eighty-five days every year, but the amount of 
snow is seldom considerable in the plains. The 
Paris basin lias a climate transitional between tlie 
above and that of the sea-coasts. Frosts occur for 
an average of fifty-six days yearly, but the average 
temperature of tlie winter is* not lower than 3S° F. ; 
the spring is beautiful, and excessive beat docs not 
just long during the summer. Tlie annual rainfall 
is but 20 inches,' and, though it rains on an 
average of 154 days in a year, the rains usually are 
of short duration. Tlie climate of Brittany is very 
much like that of the south-west of England ; while 
that of the plains on the Bay of Biscay is warm and 
dry (from 23 to 31 inches of* rain per annum in the 
drainage area of the Garonne), and Pali, oil the 
slopes of the Pyrenees, lias the deserved reputation 
of a sanitary station. The region about Lyons lias 
an intermediate, rather wet climate, with cold 
winter and not very bright summer; while the 
climate of Languedoc and Provence assumes to 
some extent an African character — a temperate 
winter is succeeded by a burning hot summer, 
moderated from time to time by the mistral, which 
blows with a terrible force from tlie COveiine--, 
purifying the air and throwing back to the sea the 
moistness which otherwise might result in rain, so 
that Marseilles has but iifty-iive rainy days during 
the year. 

. Population, Occiijwtions, National Character . — 
For origins of the French nation and the elements 
that compose the French population— Celtic Cauls, 
Belga-, Aquituninns or Iberians, Romans, Franks 
and other Germanic tribes, and Normans — see the 
section below on the history of Fiance, mid (lie 
separate articles, such as Bi;f,r..r., Cults, Flasks, 
& e. For the dominant language of France, see 
the section on French Language and Literature. 
For the Provencal language of tlie south of France, 
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see that head. In the north-west the ancient 
Celtic Breton tongue still survives ( see Brittany) ; 
and in the south-west the distinct and peculiar 
Basque language is spoken by the bulk of the 
people in more than one department (see Basques). 
Flemish is spoken in French Flanders ; the Walloons 
(q.v.) speak their own Romance dialect in the 
north-east of .France; and German is still spoken 
in some districts of those parts of Alsace and 
Lorraine left to France on the French borders of 
Alsace, now incorporated with Germany. As to 
the national character, it is the sum of so many 
individual, provincial, and political varieties that 
a general judgment cannot he pronounced too 
cautiously. So much, however, can be said, that, 
like its territory, the French people is a natural 
transition between the inhabitants of southern 
Europe and those of the north. It combines the 
impressionability, the vivacity, the rapidity of con- 
ception, and the artistic feeling of the men of 
the south with the persistence, laboriousness, and 
rationalism of the men of the north. The socia- 
bility of the French has become proverbial. Then- 
instability and levity are often, especially in 
Britain, made accountable for the frequent changes 
of government in France; hut these assumed char- 
acteristics are hut a poor attempt at an explanation 
of facts that have a far deeper historical meaning, 
and, moreover, stand in sheer contradiction to the 
practical sense and the inborn talent for organisa- 
tion which are amongst the most striking features 
of France’s economical and social life. The deeply 
systematic mind of the French strongly seconds a 
natural power of organisation, which appears in the 
simplest labour combinations of the workmen, as 
well as in the greatest enterprises in the more 
abstract domains of literature and science. 

According to the census of May 30, 1886, the 
population of France (without Algeria) reached 
38,218,903 inhabitants, as against 27£ millions at 
the beginning of the century, 324 millions in 
1831, 374 millions in 1861, 36,102,921 in 1S72, and 
37,672,048 in 1881. The decline in population in 
1861-72 is largely accounted for by the loss of 
territory that followed the Franco-German war ; 
the remainder was due partly to losses in the war, 
and partly to an absolute decrease in the population 
of more than half of the departments. In 1SS1-86, 
also, over one-third of the departments show a 
falling off. The annual increase throughout France 
is notably slower than in the other chief countries of 
Europe, and its low rate is due not to a liigher 
mortality — the mortality in France being nearly 
equal to that of the United Kingdom (23 to 24 per 
1000)— but to the relatively small number of married 
people, and to the small proportion of children in 
each family (26 births per 1000 inhabitants, as 
against 35 in Great Britain, and nearly 40 in 
Germany). This low birth-rate does not hold good 
for all France : the small yearly increase of the 
total population is chiefly due to the more numer- 
ous births in the north and centre, the highest 
average (3 per family) being found in Brittany. 

Frenchmen emigrate but little. Still, the last 
census has shown no less than 261,591 ^French- 
men in Algeria ; besides, there are 167,375 in 
the Ai-gentine Republic and Uruguay (1880-82); 
106,971 in the United States (1880); 5S,992 m 
Switzerland ; 51,104 in Belgium ; and more than 
20,000 in Spain. On the whole, emigration from 
France has been on the increase during the last few 
years. On the other hand, no less than 1,126,531 
foreigners (chiefly Belgians, Italians, Germans, 
Spaniards, and Swiss) were returned in the census 
of 18S6 as living in France. . 

In 1S50 three-fourths of the population lived m 
the country, and one-fourth only in the cities ; 
but the migration of country people to the cities 


has gone on in France, as elsewhere, on a great 
scale; and at present out of each hundred inhabit- 
ants thirty-six are living in the cities. Migration 
is especially active into Paris and its neighbour- 
hood, and to the seaports. In 1SSG no fewer than 
6,000,000 people lived in the forty-seven chief 
cities bavin" each more than 30,000 inhabitants ; 
and the following eleven cities bad populations 
of more than 100,000: Paris (2,344,550), Lyons 
(401,930), Marseilles (376,143), Bordeaux (240,582), 
Lille (1 88,272), Toulouse ( 147,617 ), Nantes ( 127,482 ), 
St Etienne (117,875), Le Havre (112,074), Rouen 
(107,163), Roubaix (100,299). 

Nearly one-half of the population still live by agri- 
culture, as seen from the returns of 1886 : Agricul- 
ture, 17,698,402; industries, 9,289,206; commerce, 
4,247,764; sailors, fishermen, railway servants, 
1,020,721 ; public forces, 613,362 ; professions, 
1,805,260'; living on income, 2,295,966; without 
occupation, 728,273; occupation unknown, 231,303 
— total, 37,930,257. Of the total population no 
less than 19 million persons represented families 
living on somebody else’s salary or income, and 
more than 24 millions are domestic servants ; of 
the professional class one-half were public officials ; 
while the grand total of clerks and other salaried 
persons in trade and commerce (exclusive of 
domestic servants) amounted to less than 5 mil- 
lion men and women. In agriculture the occupa- 
tions appeared as follows : Farming proprietors, 
2,431,481 ; fanners and mttayers, 1,311,089 ; nursery- 

f irdeners, &c., 212,055; foresters, wood-cutters, 
c., 91,539 — thus giving a total of 4,046,164 ‘ heads 
of establishments.’ These employed 2,869,801 
labourers and domestic servants, and their families 
amounted to 10,782,437 persons. 

Land-tenure.— The current opinion is that 
landed property is extremely subdivided in France, 
but this is true to a certain extent only, and needs 
some explanation. The official statistics supply 
merely the number of land-assessments (cotes fon- 
ciires)— i.e. of persons having to pay the land- 
tax — and this number is a little over 14 millions. 
But, as it often happens that the same person pays 
several assessments in the same commune or in 
different communes, the above figure is much above 
the real number of landholders. It results from 
such statistics as are available that on the average 
the number of owners stands in the ratio of 594 
owners to 1000 assessments, so that the aggregate 
number of land-owners hardly exceeds 8 millions, 
as seen from the following table : 


Size of Properties 
(Assessments). 

Number 

of 

Assess- 

ments. 

Estimated 
Number of 
Land- 
holders. 

Number 

of 

Acres. 

Percentage 

to 

Aggregate 

Area. 

Very small pro - a 
perties (less J- 
tlian 5 acres) . . J 
Small properties 1 

(5-15 acres) J 

Medium proper- \ 
ties (15-120 ac.) ) 
Large properties \ 
(120-500 acres). J 
Very large proper- a 
ties (over 600 > 
acres) J 

10,426,363 

2,174, 1S8 

1,351,499 

105,070 

17,676 

6,182,83? 

1,289,237 

801,410 

62,300 

10.4S2 

12,851,075 

1S,640,GS3 

47,490,166 

23,174,522 

19,S12,49S 

10*5 

15*3 

33*9 

19*0 

10*2 

Total 

14,074,301 

8,340,302 

121,96S,949 

100 


Besides, out of the more than 10 million assess- 
ments of the first category, no less than 64 
millions are upon built property ; so that the 
aggregate number of real agricultural land-owners 
does not exceed 4b millions ; of these about 73,000 
persons own one-third part of the territory, about 
801,000 own two-fifths of it, while 1,289,000 own 
only one-seventh part; and nearly .2,340,000 land- 
holders who own less than one-thirtieth part of the 



774 


FRANCE 


territory are compelled to work on somebody else’s 
land. France is thus the country of middle-sized 
agricultural landholdings, with a considerable 
number of agricultural labourers wlio own nothing 
but a house and a garden, or not eren that, and 
a not inconsiderable number of larger landlords. 
It must, however, be remarked that, though the 
concentration of land in the hands of great land- 
owners is going on in certain parts, especially of 
central France, the tendency in other parts is 
towards the increase of such holdings of about 
20 acres as can be cultivated by one family. 

As to the dwellings of the peasantry, it appears 
from . the tiscal registration made for levying the 
window-tax that no less than 2 million houses 
(of 8,933,9SG houses all over France) are provided 
with one window only, or even have no aperture 
save the door ; 3,709,566 houses have but two win- 
dows, or less. 

Agriculture . — The landholdings are subdivided 
into no less than 127 million separate small plots, 
and this subdivision is the source of many draw- 
backs. Moreover, French agriculture suflers_ from 
an exceedingly high taxation. Nevertheless, it can 
favourably compare with that of Great Britain. Of 
a territory covering 123 million acres no less than 
37 million acres are under cereal crops, 5,730,000 
acres under vineyards, a little over 12 millions under 
meadows and grazing-lands, 21 millions under 
forests, and less than 17 million acres are unproduc- 
tive. The average yield of wheat is but from IS to 
20 bushels to the acre (as against 28 in Great 
Britain), but the area under wheat ( 17 million acres) 
is much larger than in England ; and the cereals 
altogether cover no less than 29 per cent, of the 
territoiy. The different crops and their average 
produce (in millions of bushels) are as follows : 


Acres. Million Bushel*. 

Wlic.it 10,930,000 290-3-20 

Onts 9,113,000 230 

Rye 4,100,000 00 

Hurley 2,400,000 4S 

lluckwlieat 1,500,000 24 

Jlnizo 1,500,000 24 

Green crops 7,000,000 


Beet-root for sugar covers about half-a-million 
acres. The terrible ravages of the phylloxera have 
reduced the area under vineyards from G,3S2,000 
acres in 1875 to 2,868,000 acres in 1885 ; but there 
has been some improvement since, and in 1S8S the 
vineyards covered over 4) million acres, yielding 
662,247,000 gallons of wine. The imports of 
wine amount to about one-third of the home 
crop. The yearly production of cider varies from 
210 to 440 million gallons, and that of alcohol (41 
million gallons in 1885) is on the increase. 

One of the most promising features of French 
agriculture is the high development of nursery - 
gardening, which achieves most remarkable results 
m variety and richness of crop---. It may suflicc to 
say that, owing to their perfect methods of horti- 
culture, the mat-dickers round Paris and other 
large cities succeed in obtaining vegetables and 
fruit to the value of from £60 to £1S0 per acre. 
The planting out of trees and the reclamation of 
unproductive soil go on in various parts of France 
on a large scale ; and, though the division of land 
prevents the farmers from acquiring improved 
machinery, the peasants’ associations, and the 
practice of renting machines for a few davs in a 
year, supplement that want to some extent.' 

Cattle-rearing has a tendency to become more 
and more specialised. Fine breeds of horses are 
reared in the north and north-west ; the south is 
renowned for its donkeys nnd mules; cattle* 
bleeding prospers in the 1 wet climate along the 
Channel, in the Pyrenees, the Limousin, the dura, 
and the Vo-ges and sheep-rearing all over the 
higher part of the plateau. Swine-breeding is on 


the increase, and poultry -fanning is an important 
source of well-being in the north and north-west. 
The exports of cattle, butter, eggs, cheese, and 
poultry, especially to England, are very consider- 
able— 'no less than 70 million pounds of butter and 
1000 million eggs being sent every year across the 
Channel. 

Fisheries . — The fisheries are of great importance 
for France, both the deep-sea fishery (especially 
abotit Newfoundland), valued at nearly 34 millions 
sterling every year, and also the coast fisheries, 
which employ some 53,000 fishermen, nnd yield a 
value of nearly 4 millions sterling every year. See 
Fisheries. 

Mining and Mctullnrgg . — France is relatively 
poor in minerals and metals. It has no gold, no 
silver, no platinum or mercury, and its produce 
of copper, zinc, lead, and tin hardly supplies onc- 
twentietli part of its annual consumption. The 
iron-mines are more productive, hut they are 
mostly far away from the coal-mines, and the cost 
of production is consequently increased. In fact, 
from one-tliird to one-half of the iron ore used in 
France is imported from foreign countries. The 
112 foundries and ICS blast-furnaces of France 
produce every year a little more than 1-) million tons 
of pig-iron, xvliile 200 ironworks, with about 1000 
furnaces, make an average of S20,000 tons of iron 
and lialf-a-million tons of steel ; but this supply 
falls far short of the demand. The coal-mines, 
which are scattered over the north, the region of 
the Upper Loire, and in Languedoc, are far from 
satisfying the needs of France, which imports about 
2S million tons of coal, as against an average of 
21 million tons raised at home. 

On the other band, France is very rich in all 
kinds of building stone, gravel, chalk, plaster, &c., 
and this circumstance lias permitted her to build 
most of her cities of excellent stone, and to lay 
over the country a network of fine roads. The 
shales and phosphates, produced on a large scale, 
supply agriculture with chemical manure. No less 
than 100,000 men are engaged in quarrying the 
various kinds of stone. Bock-salt is raised to the 
amount of more than 100,000 tons, and 640,000 
tons more of salt arc secured from the sea. 

Manufactures . — Manufactures have made rapid 
progress during the 19th century. While Go 
steam-engines only were at work in 1S20, their 
number lias risen to nearly 55,000, representing 
more than 34 million home-power, and ’thus adding 
to the producing powers of the country a force 
equivalent to that of nearly 60 millions of human 
beings. All kiuds of industries are represented 
amongst the nearly 150,000 manufactures of France. 
The textile industry gives occupation to at least 
2,000,000 persons. In silks France has no longer 
the monopoly she formerly had, these being now 
woven all over Europe; but she still occupies-tho 
first rank, especially with regard to the finer stuffs 
ami the production of new ones. The cotton 
factories are on a much smaller scale than those 
of Great Britain or the United States ; hut in the 
number of spindles (4,900,000) they nearly equal 
those of Germany. The aggregate annual pro- 
duce of the textile industries (0,237,000 spindles, 
160,300 power-looms, nnd 145,000 hand-looms') i« 
valued at about £160,000,000. Then there are aho 
sugar-works (423,000 tons), sugar-refineries (355,100 
tons), chemical industries, potteries, paper-mills, 
and industries connected with furniture, dress, 
carriages, and all possible articles of luxury. 
Hundreds of small industries, which occupy two- 
thirds of the French industrial workers, are espe- 
cially worthy of note, because it is in them that 
the artistic taste and inventive genius of the nation 
are especially apparent. Paris is the world’s 
emporium for such small industries. 
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Communications. — The highways in France as a 
rule are kept in an excellent state, and no less 
than 1 20,000. miles of routes nationales, and twice 
as many miles of district roads, are the feeding- 
arteries of the network of railway lines, which 
covered an aggregate length of 19,909 miles in 
18SS. The total receipts were about £40,000,000. 
The traffic on the French railways is not half so 
brisk as on those of Great Britain, and the yearly 
number of passengers is only about one-third as 
large. The navigable rivers and canals, to which a 
great deal of attention is given in France, have a 
total length of 6510 miles, and the aggregate weight 
of merchandise transported on these waterways is 
twenty times the weight of transports by rail. 

Commercial Navy. — The French mercantile 
marine— 984 steamers (506,650 tons) and 14,253 
sailing-vessels (465,880 tons) in 18SS— is behind 
not only those of Britain, the United States, and 
Norway, but even of Germany and Italy. In the 
tonnage of her steamers, however, France is ahead 
of Germany by nearly 250,000 tons. Nevertheless, 
three-fourths of the French coasting and foreign 
trade is carried on under the flags of the republic. 
No less than 100,000 vessels (20 million tons) enter 
the French ports, and of these more than one-fifth 
(22,000 ships) are engaged in foreign trade. 

Foreign Trade. — Fiance is an illustration of the 
fact that a country having a well-developed agri- 
culture may be very wealthy without having a 
considerable foreign trade. While the aggregate 
value of exports of home produce and imports for 
home consumption varies from £17 to £20 per head 
of population in the United Kingdom, it hardly 
reaches £8 in France. During the five years 
1S83-87 the annual foreign trade was valued at 5223 
million francs for the imports, and 4244 million 
francs for the exports ; of which the imports 
for home consumption were 4294 million francs, 
and the exports of home produce 3253 million 
francs (172 and 130 millions sterling respectively). 
The chief import is raw produce (1,906,752,000 
francs in 1888), and the chief item of export is 
manufactured goods ( 1,656,317,000 francs). Baw 
silk, cotton, and wool are imported both for 
home use and for re-exportation in the shape of 
stuffs. Hides are imported to be manufactured 
into fine leather, gloves, or shoes ; timber leaves 
France in the shape of artistic furniture, &c. 
France imports, as already said, a good deal of 
coal and iron ore, as well as of colonial wares, 
cattle, cereals, and other alimentary substances, 
representing an aggregate of 1,485,186,000 francs; 
she exports, too, 669,270,000 francs’ worth of these, 
and 690,47S,000 francs’ worth of raw produce. 

None of the French colonies is a source of enrich- 
ment for the mother-country. The total of French 
exports to the colonies amounts to about 9 millions 
sterling, Algeria alone representing Gt millions ; 
while the imports from the colonies (exclusive of 
Tunis) are valued at 11 millions sterling, Algeria 
representing about 5 millions, and the produce of 
the Newfoundland fisheries (imported from St 
Pierre and Miquelon ) one million sterling. 

Government and Administration. — Since the over- 
throw of Napoleon III., on September 4, 1870, France 
has been under a republican form of government, 
sanctioned in February 1875 by a constitutional 
law which has undergone since but slight modifica- 
tions. The present French constitution remains a 
mixture of monarchical and republican institutions, 
and it has fully maintained its strong and old- 
established centralisation. 

The unit of French administration is the com- 
mune, the size of which, varies greatly, and which 
administers its own local affairs by means of an 
elected municipal council and an elected mayor. 

( Paris and Lyons have mavors for each of the divi- 


sions of the city, the place of mayor of the city 
bemg taken by a nominated prefet de police and a 
jmifet,' whose jurisdictions overlap and occasionally 
come in conflict.) The independence of the com- 
munes is very much checked by the central govern- 
ment, but the present tendency of the more 
advanced municipalities is to take into their own 
hands the administration of a wide range of affairs 
formerly considered attributes of the state, while 
some of them incline more and more towards taking 
over the solution of important social questions. 
Every ten to fifteen communes constitute a canton, 
and next comes the arrondissement, or district, 
composed of not more than nine cantons ; this has 
its own elected council, entrusted with the assess- 
ment of the local taxes, and subject to the sub- 
prefect. Four arrondissements on an average 
compose a department. This division was intro- 
duced during the great Revolution, when it was 
found desirable to abolish the old provincial insti- 
tutions and to submit the whole of France to a 
centralised government. Nearly all departments 
are administrative areas which have received their 
names from their chief rivers or mountains, but 
otherwise have no geographical or economical 
meaning. France had 89 departments before 1S70, 
but now it has only 86, or 87 if the ‘ territory of 
Belfort’ be considered as a separate department 
(Haut Rhin). Each of them has a ‘general coun- 
cil,’ elected by universal suffrage— each canton 
electing one councillor. The general councils have 
wide powers as regards taxation and the promotion 
of institutions of public utility ; but their decisions 
are jealously controlled by the prefect, who is the 
representative of the state in the department. 

The legislative functions of the central govern- 
ment are vested in the Chamber of Deputies and 
the Senate; and the executive power in the 
ministry and the President of the Republic. 
The chamber is composed of 584 deputies (6 for 
Algeria, and 10 for the colonies), elected for five 
years by universal suffrage, in the proportion of 
at least one deputy for each district, or as many 
more as the population of the district contains 
hundreds of thousands of inhabitants. The com- 
position of the senate is more complicated. Under 
the Constitution of 1875, of the 300 senators 75 had 
to be nominated for life by the government ; but, 
by an amendment of the law, these are replaced 
by election as they die out. Of the remaining 225 
seats a third are filled every third year by means of 
double elections. Every new law must be voted 
by both the chamber and the senate, and a con- 
gress of both bodies sitting together must be con- 
voked for discussing alterations of the constitu- 
tional law. 

The ministry is selected from the chamber by the 
President of tile Republic, whose powers are, on the 
whole, very wide. He promulgates the laws voted 
by the two legislative bodies, he concludes treaties 
with foreign powers, appoints all functionaries, and 
lias the nght of dissolving the chamber with the 
approval of the senate. There is, moreover, a 
special body, the Council of State ( Conscil cFLtat), 
which dates from the first and second empire, and 
now has the duty of giving its opinion to the govern- 
ment upon pending legislative schemes. 

A formidable army of functionaries stands under 
the centra] government, in subjection to the prefects, 
who themselves are wholly under the authority of 
the Ministry of the Interior, and exercise a powerful 
influence on the results of the elections through 
their subordinates, as well as by means of various 
kinds of favours which they are in a position to 
accord to tradesmen, industrial establishments, and 
all kinds of private persons. 

The names adopted by the sections of the Legis- 
lative Assembly in 1791, from the part of the house 
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in which they sat, have, with modifications, been 
retained in France, and extended to parliamentary 
parties in Germany and other countries. Those 
sitting on the 1 Extreme Eight ’ and the * Eight ’ of 
the president’s chair were representatives of the 
burgher interest, Constitutionalists like the Feuil- 
lans (q.v.), and supported the king as far as they 
could. The ‘ Left* was composed of the Girondists 
(q.v.), moderate republicans who favoured the con- 
stitution as it stood. The ‘ Extreme Left’ sat on 
the higher benches, and was nicknamed the ‘ Moun- 
tain ; ’ it comprised representatives of the advanced 
clubs, Eobespierre of the Jacobins (q.v.), and 
Danton of the Cordeliers (q.v.). The ‘ Centre ’ had 
no definite principles, usually voting with the Left. 

The judicial organisation maintains many traces 
of its ancient character, and remains a powerful in- 
strument in the hands of the government in political 
matters. In each canton there is appointed a justice 
of peace, who can decide only small civil cases 
where a value of not more than £8 is involved. 
A flail's of more importance must be brought before 
tribunals sitting in each district — all cases involving 
more than £40 being open to appeal before the 
appeal courts. In larger cities there are commercial 
courts and tribunals of prud’hommes elected bv the 
heads of industrial establishments and the workers. 

In criminal matters the secrecy of preliminary 
investigation ( instruction ) is a distinctive feature 
of the French judicial organisation ; and this in- 
vestigation, conducted by a state functionary, may 
last for months. No counsel for the defence is 
admitted till the aflair has come before a court. 
Minor offences are tried by police courts, and a 
wide range of crimes, involving imprisonment for 
many years and the loss of civil rights, are tried by 
the courts of Police Corrcctionncllc without jury. 
The .as«ize courts are assisted by a jury ; but the 
jurors (from 400 to 3000 for each department) are 
chosen from among the citizens over thirty years old 
by a special committee composed in cacli canton of 
the mayor, the justice of peace, and his deputies ; 
and that commission has the power to exclude 
any citizen from the list of jurors. These lists are 
submitted to a further scrutiny by a second district 
committee, which has the further right of nominat- 
ing additional jurors to the extent of one-tenth of 
the total number required. From the decisions of 
all kinds of tribunals appeal may be made to the 
Court of Cassation (q.v.). The government is 
represented at each court by a public prosecutor. 
Separate military and naval courts pronouncing 
severe judgments in the smallest disciplinary 
matters complete an organisation which has been 
less modified than any other by the progress of 
liberal ideas. For French Law, see Code. 

1 he French prisons, one in each department, 
and nine central prisons for convicts undergoing 
more than one year’s imprisonment, are mostly 
organised on the system of renting the prisoners’ 
work to private employers. Those condemned to 
hard labour (an average of about 900 every year) 
arc sent to New Caledonia or to Guiana. 

. Ischgum. — There is complete religious toleration 
in 1- ranee, hut three faiths are recognised by the 
state— i.e. their ministers are paid bv the state, and 
enjoy several privileges. These nre the Catholic, 
which is professed by 9S per cent, of the popula- 
tion ; the Protestant, which has nearlv 000,000 
members, chiefly Calvinist ; and the Jewish (03,000 
in l-rancc, 43,000 in Algeria). The Mohammedan 
religion stands in the same position in Algeria. 
The statistics for 1884 show an aggregate of 51,513 
priests, including chaplains, and 10,500 pupils of 
diocesan seminaries. 

Public Instruction . — The present system is fhc 
outcome of a long, not yet fully terminated 
struggle between the state and the church, for the 


right of using education ns a means for promoting 
each its own ends. The National Convention drew 
up in 1794 and 1795 a wide scheme of public educa- 
tion under the control of the state, and to the 
exclusion of the clergy. But the scheme was never 
carried out, and under Napoleon I. education was 
organised so as to be subject to the combined 
influence of the state and the church. The right 
of establishing private schools was as good as pro- 
hibited. In 1833 ( under Louis-Philippe and Guizot) 
the church obtained several privileges in its favour; - 
and those privileges were confirmed and extended 
to middle and higher education by the two republi- 
can governments of 1850 and 1875. The clmrcli 
not only thus had its own primary schools, but 
it obtained the same privileges as regards second- 
ary education, as well as the right of conferring 
university degrees. The laws of 1S80 were a return 
to the schemes of the Convention. By these laws 
compulsory and free primary education has been 
introduced under the control of the state ; the 
privileges of the church have been abolished ; and, 
instead of religious teaching, the teaching of ‘ civic 
morality ’ from handbooks issued by the state has 
been introduced. But this subject has again 
come up for consideration. Private schools of all 
degrees arc permitted, provided the teachers pass 
the obligatory examinations. 

France is divided into seventeen educational dis- 
tricts called academics, the rectors of which aro 
entrusted with the administration of higher and 
secondary education, as also with the inspection of 
the primary schools. Each educational district has 
an academic council, and each department has a 
council composed partly of state oilicials and partly 
of general councillors and delegates from the school- 
masters. In 18SG there were CO, 500 primary schools, 
having 96, GOO schoolmasters, of whom 16,400 were 
members of religious orders. Teachers are trained 
in eighty-nine training schools for male, and 
seventy-seven for female teachers. Nearly one- 
tenth of all recruits are still illiterate. 

Secondary education, which may be classical, 
scientific, or technical, is provided for in 9S i petes 
and 25G colleges for boys (100,000 pupils), and 35 
lycecs and colleges for girls (only 9G00 pupils) ; the 
latter arc of quite recent introduction, the girls 
formerly being chiefly trained in convents, or 
receiving no education at all. Some 48,000 boys 
still receive secondary education in schools kept by 
the Catholic clergy. 

Higher education, given in the facultes (univer- 
sities), is of a high standard, and almost quite free. 
The chief centres nre at Paris, Lyons, Bordeaux, 
Toulouse, Montpellier, Nancy, Lille, Nantes, and 
Grenoble ; but most of these have only three, two, 
or even one of the four separate facultes (law, 
medicine, natural science, literature). Indeed, 
there is hut one university of France, officially so 
called, which comprises tho facultes at all the 
various centres (see University). Altogether, 
these have 1 GOO professors and about IS, 000 student". 
The clergy have their own ‘free universities.’ 

Various special institutions, such as the Collf-go 
de France, the Museum of Natural History, the 
Polytechnic School, and many others, have a high 
reputation of long standing. * For the Institute of 
France, with its live academies, see Academy. 

Army and Navy. — During the German war of 
1S70-71 France was able to meet the invaders 
with less than 400,000 men and 1250 guns; and it 
was not till after the fall of Napoleon that 700,000 
men, mostly untrained and very badly provisioned, 
could be brought into the field.' Thc'whole system 
was totally reorganised in 1872. According to the 
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exempted from service for educational reasons, 
must enter the army and serve three years in the 
active army, six in the reserve, six in the territorial 
army, and ten in the territorial reserve. Rifles, 
guns, and all the necessaries of warfare are kept in 
readiness for nearly 4 million men. Nearly 300,000 
young men are called out every year, and more 
than 200,000 enter the ranks. The army numbers 

541.000 men, and has 136,000 horses in time of peace. 
But in case of war it can be raised to 2J million 
men ; and 1£ million men more, all having received 
military training, may be added to the above. The- 
military education of the soldiers is now much 
better than it was before 1870. See also Army. 

The French navy is second only to that of Great 
Britain. It consists of 21 ironclad men-of-war, 7 
ironclad cruisers, 6 ironclad guard-ships, S gun-boats, 
also ironclad, and 4 torpedo-cruisers. It has, more- 
over, 34 cruisers, and a number of fine despatch- 
boats and torpedo-boats, making a total of 351 
steamers and 41 sailing-vessels. Of these there 
are 190 commissioned ships (704 guns), 55 ships in 
reserve (180 guns), and the rest (189 guns) were in 
1889 not in commission. 

Finances. — Like all other European nations, 
France sees its budget increasing every year, and 
yet never covering the expenditure, the chief 
source of revenue is indirect taxation (excise, 
registry, customs, and stamps), which forms about 
62 per cent, of the revenue ; the direct taxation 
(land, trade licenses, personal property, and doors 
and windows) comes next and makes 15 percent, of 
the revenue; the monopolies (such as tobacco) 
and the remunerative services (like the post-office) 
supply 20 per cent, of the yearly income, and all 
these sources together have yielded annually during 
the ten years 18S0-89 a little over 3000 million 
francs (£120,000,000). But, as the expenditure 
exceeds the income, extraordinary sources of 
revenue— chiefly loans— are resorted to, and during 
these ten years the real budgets varied from 3548 
to 4167 million francs under the head of revenue, 
and from 3542 to 4190 million francs under the 
head of expenditure. Various new indirect taxes 
have had to be introduced to meet the expenses, 
among which the army counted for over 556 million 
francs in 1889, the navy for nearly 193 millions, 
the administration for 327 millions, the public 
instruction for 136 millions, and the public debt 
for no less than 1291 million francs — i.e. more than 
one-third of the yearly revenue. 

The public debt, which reached 5516 million 
francs on the eve of Napoleon III.’s coup d'etat 
(1851), was more than doubled during his reign. 
It rose to 12,454 million francs in 1S70, and more 
than 11,000 million francs have been added to it 
since, chiefly on account of the war indemnity and 
war expenses, which together amounted to nearly 

10.000 million francs. The French debt is now 
heavier than that of Great Britain, and the more so 
as France pays much higher interest on it. Collec- 
tively the national debt has been calculated at 
from 32,000 to 36,000 million francs (£1,280,000,000 
to £1,440,000,000)— which is about the estimated 
aggregate yearly income of the whole of the nation. 

The aggregate debts of the separate muni- 
cipalities reach about 3000 million francs. Paris is 
one of the most heavily indebted cities of Europe, 
and pays every year no less than 107 million francs 
of interest upon its municipal debt. 

For the money, weights, and measures used in France, 
see Fuano, M^tre, Litre,- Gramme, Decimal System. 
For further information on France, geographical and 
statistical, see Elisee Reclus’s Non relic Geographic ; En 
France, by Onesime Rectus ; France as It is, by Andre 
Lebon and Paul Pelletier ( trans. by Mrs JV". Arnold^lSSS); 
French and English, by P. G. Hamerton (18S9) ; Block s 
Annuaire, and his Dictionnaire ; official publications, such 


as the Annuaire Stdtistique He la France; the Almanack 
dc Gotha; Statesman’s Year-book, &e. For the geological 
history of France, see the article Europe ; also the great 
ohart o£ France > on the scale of 1-500, OOOtli 

^Iooa-89). 

History. — Through association of mind with the 
people and country of France in their contemporary 
form, the student of French history starts with an 
aggregate of geographical, ethnological, anil socio- 
logical notions whose validity diminishes in propor- 
tion as he plunges deeper into the past. 

In prehistoric times, among the inhabitants of 
western Europe, from the Rhine to the Atlantic 
seaboard, no essential lines of difference can be 
drawn ; the Alps, the Pyrenees, the British Channel 
formed land-marks of a superficial character. But 
the Rhine was then, as it is now, a sharp eth- 
nological boundary. The trading-voyages of the 
Phoenicians and the conquests of the Carthaginians 
left no impression upon the west of Europe. 
Though Greek civilisation gained a footing at 
Massilia, now Marseilles, history, for France, as 
for Great Britain, and Spain, began with the 
Roman Conquest. Julius Caesar is the first his- 
torian of France, which, under the name of Gaul, 
was invaded by him (59-51 b.c.), civilised by 
force, and incorporated into the Roman empire. 
Thanks to the common ethnological points of Celt 
and Roman, the native elements rapidly adopted 
the imported language, culture, and laws of Rome. 
Protected against Teutonic invasion by military 
posts on the Rhine, subjected for the first time to 
legislation and administration, the Gallic tribes, 
who had risen before their conquest to the height 
of civilisation attainable by them without foreign 
aid, turned to peaceful pursuits, such as agriculture 
and commerce, and built for their governors amphi- 
theatres, public baths, aqueducts, military roads. 
Lugdunum (Lyons) became a Transalpine Rome. 
In the 2d century A.D. Gaul was the most popu- 
lous, in the 4th it was one of the most civilised 
Roman provinces. Its schools were so famous that 
Roman-born students went to learn there the art of 
eloquence. Its nobles and cultured classes supplied 
the empire with more than one general anti with 
more than one poet or prose- writer. It became the 
home of an enlightened Christianity, but did not 
escape the rebellions of slaves and land-labourers 
which broke out now and then in the empire, and 
bore witness to aristocratic and ecclesiastic oppres- 
sion. Thus, by the engrafting of Roman civilisation 
upon the old Celtic stock, there grew between the 
Alps, the Mediterranean, the Pyrenees, the Atlantic, 
and the Rhine a Gallo-Roman state, with a culture 
free from the Hellenistic stamp peculiar to the 
eastern provinces of the empire, and more akin in 
many respects to our modern circumstances than 
to those of the ancient world. Indeed, Gaul 
was fast being elaborated into a pure neo-Latin 
nationality, when, from the year 395 onward, 
the Teutonic tribes, pent up to the east of the 
Rhine, and pressed from behind by Slavonic hordes, 
burst upon the scene and acted as a dissolvent 
upon Roman civilisation. Beaten in Tuscany in 
406, bands of Vandals, Burgundians, Suevi, and Ale- 
manni, falling back upon Gaul left bare of troops, 
destroyed the forts on the Rhine and in the intenor 
of the country. After long wanderings the Bur- 
gundians settled in the fruitful plains of the Rhone 
valley, and founded the kingdom of Burgundy from 
the Mediterranean border to the Vosges. A few 
years later the Goths, also retreating from Italy, 
occupied both sides of the Pyrenees, founding the 
kingdom of the Visigoths, from the Garonne in the 
north to the Ebro in the south, with its capital, at 
Toulouse. In 451 a Roman general of barbarian 
birth, Aetius (q.v.), fighting at the head of an army 
in which Romans, Burgundians, and Visigoths stood 
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side by side, defeated in the Catalaunian fields 
( Chfilo'ns-snr-Mame) the hordes of Attila. This 
was Home’s last deed of war in Gaul. 

The staff of military supremacy fell from the 
hands of the Homans' into those of the Franks. 
These were a confederacy of the Germanic tribes 
between the Rhine and the Harz Mountains, whom 
the Homans had attacked in vain, and to whose 
persistent invasions they had to sacrifice Belgium. 
Once in possession of the hanks of the Meuse and of 
the Sambre, they advanced under their king Clovis 
(481-511) towards the Seine and the Loire, and 
made at first Soissons and then Paris their capital. 
Clovis became a Christian. Carving out for himself 
a realm abutting to the south upon the Visigoths, 
and to the east and south-east upon the Burgun- 
dians, he laid, from the Rhone and Garonne to 
Brittany, foundations for the future kingdom of 
France.' Clovis, through his zeal in the interests.of 
the Catholic Church, earned the title of ‘post Chris- 
tian king,’ which passed from the Frankish chiefs to 
the kings of France. The emperor at Constant- 
inople gave him the Homan title of patrician and 
consul. The Franks remained subject to their own 
‘ Salic law,’ but they maintained in Gaul Roman 
law, Roman state and church organisation. Thus 
a ( lermanic tribe became the leading military and 
political agent in the plains of northern Gaul, and 
gave to France its name and its first dynasty of 
kings, the Merwings or Merovingians (q.v.) ; but it 
adopted the Romance tongue of the conquered, and 
so did the Visigotlis and Burgundians in their own 
dominions. 

In 752 the Karlings or Carlovingians (q.v.), in 
the person of Pepin the Short, superseded the 
Merovingian dynasty, and laid the foundation of 
the temporal power of the (topes. Pepin’s son, 
Charlemagne (768-814), raised to its zenith the 
supremacy of the Franks in western Europe, by 
uniting under his hegemony the Germanic states 
hewn out of the Roman provinces. Coming at 
a time when the Germanic ruling classes were no 
longer separable from the conquered masses, the 
formal centralisation of power in his hands, ratified 
by his coronation in 799 as Roman emperor by the 
pope Leo III., could not long stem the forces at 
work for the splitting up of western Europe into 
a number of small states ; neither could this result 
be accomplished by the building up of a military 
monarchy extending from the Ebro in Spain, and 
from the Apennines in Italy, to the North Sea, and 
from the Atlantic to the Elbe in Germany, the 
establishment of a code of imperial law anil of a 
system of imperial government, the encouragement 
of learning and commerce. The Frankish military 
hegemony fell to the ground under the reign of 
his weak successors. The next step towards the 
formation of France was the Treaty of Verdun 
(813), by which the localisation of the Germans 
became final ; their former racial unity sank in an 
awakening sense of different nationalities. 

Feudal .Monarchy. — Though Charles the Simple 
was politic enough to put an end to the incursions 
of the Normans bv making their leader Hollo Duke 
of Normandy, the unchecked development of a 
hereditary aristocracy had reduced the royal power 
to a shadow, when in 9S7 Hugh Capet, Count of 
Paris and of Orleans, was made king by the feudal 
chiefs, lie was the real founder of the French 
monarchy as distinct from the extinguished Frank- 
i'll king-hip, and from the imperial dignity which 
was vested after Charlemagne in the ruling house 
of Germany. "While the Roman emperors of the 
German nation often took tip their abode at Aix-la- 
ClmjKdlc, Charlemagne’s residence, the Capetian 
kings, residing in Paris and crowned in Rlieims, 
became an outward sign that the Rhine divided 
laces again, as in the days of Varus and Anninius 


(q.v.). Louis IcGros ( 110S-37) regulated the feudal 
system, abolished serfdom on his own estates, 
secured corporate rights to the cities, under his 
jurisdiction, while a new element in the state was 
generated by the foundation of a free burgher 
class. At this juncture the policy of the Plan- 
tagenets forced England into hostility with France. 
Henry of Anjou, already Duke of Normandy, suze- 
rain lord of Brittany, Count of Maine and Touraine, 
had married Eleanor of Aquitaine, who brought 
him the provinces of Guienne, Poitou, and Gas- 
cony ; and when in 1124 he became king of England 
as Henry II. (q.v.), his prestige outshone utterly 
the French court. The kings of England laid 
claim to the crown of France ; the French kings 
demanded obedience from their too powerful 
vassals. Hence an enmity so persistent, and fed 
subsequently from so many sources, that the 
Crusades, of which the Normans were the most 
zealous promoters, and in our days the Crimean 
war, oiler the only instances of military fellowship 
between England and France. Philippe Auguste 
(1180-1223 ) recovered Normandy, .Maine, Touraine, 
and Poitou from John of England. He took an 
active personal share in the Crusades, aud per- 
mitted the pope to organise a cruel persecution 
against the Albigenses in the southern parts of 
the country. Plnlippe was the fust to levy a tax 
for the maintenance of a standing army, aud in 
his reign a chamber of peers, of six secular and six 
ecclesiastical members, was instituted to_ act as a 
council of state. Many noble institutions date 
their origin from this reign, as the university of 
Paris, the Louvre, &c. A right of appeal to the 
royal courts was established, and the arbitrary 
power of the great vassals crippled. Improvements 
in the mode of administering the law were con- 
tinued under his son, and his grandson, Lonis 

IX. (1226-70), who, before his departure for the 
Crusades, secured the rights of the Gallican Church 
by a special statute, in order to counteract the con- 
stant encroachments of the papal power. Under 
his son, Philippe III. (1270-S5), titles of nobility 
were first conferred by letters-patent. He added 
Valois and the comtis of Toulouse and Venaissin 
to the crown. Philippe IV. C 1285—1314 ), surnnmed 
Ic Bel, acquired Navarre, Champagne, and Brie 
by marriage. "With the object of securing sup- 
port against the secular and ecclesiastical nobility, 
Philippe gave prominence to the burgher clement 
in the nation, and for the first time called together 
the fitats Geniraux, or States General, at which 
the tiers it a I, or burgher class, appeared together 
with the nobles and clergy. Y\ itli the view of 
securing to the crown the great liefs, he abrogated 
the right of females to succeed to landed property. 
His tyrannical persecution of the Templars showed 
his abuse of the regal (lower, while the transfer- 
ence of the holy sec to Avignon brought the popes 
for seventy years under the influence of the French 
court. Under his three sons and successors, Louis 

X. (1314-16), Philippe V. (1316-22), and Charles 
IV., Ic Bel, (1322-28), the rule of the kings- of 
France was strengthened and extended. 

House of Valois. — Philippe VI. (1328-50), the 
first of the House of Valois, succeeded in right 
of the Salic law. His reign, and tho=o of his 
successors, .John (1350-01) and Charles V., Ic 
Sarjc (1364-80), were disturbed by constant wars 
with Edward III. of England, who laid claim to 
the throne in right of his mother, a daughter of 
Philippe Ic Bel. The war began in 1339; in 1340 
the battle of Crccy was fought; at the battle of 
Poitiers (1356) John was made captive: and before 
its final close, after the death of Edward (1377), 
the state wa« reduced to bankruptcy, the nobility 
excited to rebellion, and the mass of the people 
sunk in barbarism. Debasement of the coinage, 
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onerous taxation, and arbitrary . conscriptions 
brought the country to the verge of irretrievable 
ruin, while the victories of England humbled the 
sovereign, annihilated the French armies, and cut 
down the flower of the nation. The long and weak 
minority of Richard II. diverted the English from 
the prosecution of their groundless claims to the 
kingdom of France ; hut during the minority of 
Charles VI., Ic Bicn Aimd (1380-1422), the war 
was renewed with increased vigour on the part of 
the English nation, who were stimulated by the 
daring valour of Henry V. The signal victory won 
by the English at Agincourt in 1415 ; the treason 
and rebellion of the French princes of the blood, 
who governed the larger provinces ; the ambition 
of the several regents, the ultimate imbecility of 
the king, the profligacy of his queen, and the love 
of pleasure early evinced by the dauphin ; all 
combined to aid Henry in his attempts upon the 
throne. But the premature death of Henry, the 
persevering spirit of the people, and the extra- 
ordinary influence exercised over her countrymen 
by the Maid of Orleans concurred in bringing 
about a thorough reaction, and, after a period of 
murder, rapine, and anarchy, Charles VII., le 
Viclorieux (1422-61), was crowned at Rheims. 
He obtained from the States General a regular 
tax (faille) for the maintenance of paid soldiers, 
to keep in check the mercenaries and marauders 
who pillaged the country. The policy of his 
successor, Louis XI. (1461-83), favoured the 
burgher and trading classes at the expense of the 
nobles, while he humbled the power of the vassal 
princes. He was a crafty ruler, who managed the 
finances well, and succeeded in recovering for the 
crown the territories of Maine, Anjou, and Pro- 
vence ; while he made himself master of some 
portions of the territories of Charles the Bold, 
Duke of Burgundy. Charles VIII. (14S3-98), by 
his marriage with Anne of Brittany, secured that 
powerful state, and consolidated "the increasing 
power of the crown. With him ended the direct 
male succession of the House of Valois. 

Louis XII., le Fere du Pcuplc (1498-1515), was 
the only representative of the Valois-OrUcins family. 
The tendency of his reign was to confirm the regal 
supremacy, while the general condition of the 
people was ameliorated. He and his successor, 
Francis I. (1515-47) of the Valois- Angoulemc 
branch, wasted their resources in futile attempts 
to establish their hereditary claims to Lombardy. 
Francis I.’s rivalry with the Emperor Charles V. 
of Spain, representative of the House of Haps- 
burg-Burgundy, gave itself vent in four wars for 
the possession of Burgundy and Italy. Taken 
prisoner at the battle of Pavia ( 1525 ) and led away 
to Madrid, Francis ultimately made good his title 
to Burgundy (1544), but had to renounce Italy. 
His reign is marked by the flowering of the 
Renaissance, by the beginning of the Protestant 
Reformation, by the further strengthening of the 
absolute power of the monarchy, by the subordina- 
tion of the clergy to the crown in terms of the 
‘ Concordat ’ signed with the pope. An ally of 
the Protestant princes in Germany, and of the 
schismatic king of England, Henry VIII., he yet 
remained in liis home policy an adherent of the 
Roman Catholic religion. He and his immediate 
successors were concerned mainly with the political 
aspects of the Reformation, which recruited its 
upholders from the aristocratic and enlightened 
classes. Henri II. (1547-59) recovered Calais for 
France. Under Francis II. (1559-60) the Roman 
Catholic House of Guise obtained possession of the 
effective power in tbe state. Their adversaries, 
the House of Bourbon, headed the movement of the 
‘Reforme.’ Under the weak kings Charles IX. 
(1560-74) and Henri III. (1574-89), who were under 
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the influence of their mother, Catharine de’ Medici 
this division in the French nobilitv resulted in the 
war of the League and wars of religion. The mas- 
sacre of the Protestants on the night of St Barthol- 
omew ( 15i2) raised to such a pitch the pride of the 
House of Guise that Henri III. fled to the camp 
of the Bourbon leader, where he was murdered 
by a fanatical monk. The name of Charles IX 
remains associated with tbe horrors of the St Bar- 
tholomew’s night, which witnessed the striking of a 
blow at the very heart of the nation ; the first step 
in a periodical recourse to murder, persecution, 
and proscription. Such horrors, renewed bv Louis 
XIV. against the Protestants, and applied" by the 
Revolution to a different class, have, with the 
triumphant campaigns of Napoleon, done more to 
weaken France than the worst blows of its 
enemies. 

Bourbon Line. — The accession of the Bourbon 
prince, Henri IV. of Navarre (1589-1610), allayed 
tbe fury of religious wars, but his recantation 
of Protestantism in favour of Catholicism dis- 
appointed his own party, to which, however, he 
granted the free exercise of their religion and 
ecclesiastic autonomy by the Edict of Nantes 
(1598). By degrees Henri, through the counsels 
of his minister Sully, and by his own personal 
popularity, raised the power of the crown higher 
than ever, while he began a system of thorough 
administrative reform, which was arrested only by 
his assassination by the fanatic Ravaillac. During 
the reign of his son, Louis XIII. (1610-43), Cardinal 
Richelieu, one of the greatest statesmen of modern 
Europe, resumed tbe policy of Francis I. against the 
House of Hapsburg by entering into a compact 
with the Protestant princes engaged in the Thirty 
Years’ War, raised higher the authority of the 
crown at home, and humbled the Huguenots, who 
in the south and west of France had established 
: almost a state within tbe state. Cardinal Mazarin, 
under the regency of the queen-mother, Anne of 
Austria, governed during the minority of Louis 
XIV. His continuation of Richelieu’s policy 
roused the .parliament of Paris to a last effort in 
favour of its ancient political liberties, systemati- 
cally cut down or ignored by the kings ; the 
nobility also made a last stand for their feudal 
rights. The civil war of the Fronde ensued ( 1648- 
53). Its termination put all classes under the heel 
of the young king, Louis XIV. (1643-1715), who 
could justly say, with local parliaments reduced 
to judicial and administrative bodies, with aristo- 
crats demeaned into courtiers, ‘L’etat, e’est moi.’ 
During his reign tbe French monarchy culminated. 
But under a cloak of magnificence, sores gathered 
sufficient to effect its ruin less than seventy r five 
years after his death. He continued the policy of 
Richelieu and Mazarin. The successes of his 
armies under Conde, Turenne, Vauban, Luxem- 
bourg, Catinat, Vendome, Bouftlers, and Crequi 
extended tbe boundaries of France to the Rhine, 
and to Flanders in the north ; this was mainly due 
to the talent of Louvois in developing the military 
and naval resources of France, and to the financial 
skill of Colbert. But tbe war of tbe Spanish 
Succession (1701-14), though confirming a prince 
of the House of Bourbon upon the Spanish throne, 
ended disastrously for the French, repeatedly 
defeated by Prince Eugene of Savoy and Marl- 
borough. "At home the greatest splendour, and 
luxury were displayed ; art, literature, and science 
flourished to a degree unknown before. The proud 
kin" compelled the pope to restore to tbe Galilean 
Church some of its privileges, but he fell under the 
influence of Jesuit advisers, and dealt his country 
a baneful blow bv the revocation of tbe Edict of 
Nantes (1685), causing 400,000 Protestants to emi- 
ewate. At the close of his rule, his absolutism and 
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bigotry, the oppressive -war-taxes, the prodigality 
of the' court, and the luxurious lives of the clergy 
bore their fruit. 

His youthful heir, Louis XV. (1715-/4), succeeded 
to a heritage whose glory was tarnished, and whose 
stability was shaken to its very foundations. The 
long reign of Louis XV. presents nothing worthy 
of notice except the gradual rise of those modern 
philosophical and political sentiments which pre- 
pared the overthrow of all the ancient institutions of 
the country. The regency of the profligate Orleans 
paved the way for the 'miseries which followed, 
while his corrupt financial administration brought 
the nation into the most overwhelming financial 
embarrassments. In this reign Corsica was added 
to France. The thorough disorganisation of the 
state, and the neglect of the fleet and army, pre- 
vented all attempts at conquests either by sea or on 
land. The colonies were left a prey to the attacks 
of other powers, while the capricious change of policy 
which the king’s mistress, Madame de Pompa- 
dour, forced upon the government brought contempt 
on the country. The Peace of Paris (1763), by 
which the greater portion of the colonial posses- 
sions of France were given up to England, termin- 
ated an inglorious war, in which the French had 
expended 1350 millions of francs. The close of 
this unhappy reign was still further disturbed by 
the cabals of the Jesuits, but their banishment in 
1704 marked the triumph of the philosophic 
movement over the Roman Catholic Church. In 
1774 Louis XVI., a well-meaning, weak prince, 
succeeded to the throne. His first ministers, 
Maurepas, Turgot, and Malesherbcs, had not the 
vigour to carry out reforms. They were succeeded 
by the financier Xecker, who endeavoured, by 
economy and method, to arrest the impending bank- 
ruptcy of the state. The influence of Voltaire, 
Rousseau, Montesquieu, and a host of other writers 
imbued with the modern democratic spirit, the 
sufferings of the masses, the importation of English 
political ideas, the American war of independence, 
in which the French took an important part 
(in puisuanco of a deliberate design in this way 
most effectually to weaken England), the restora- 
tion to the Paris and provincial parliaments of 
some of their long-lost privileges, conspired together 
to sound the death-knell of monarchical absolutism. 
After much opposition on the part of the king and 
court, the States General, which had not met 
since 1014, assembled at Versailles on the ‘25th of 
May 178!). They formed themselves into a 
National Assembly, thereby commencing the 
Revolution, and undertaking to make a new con- 
stitution, they presently called themselves the 
Const it iten t A sscmbl t/. 

The Jit' volution. — Under the ‘ancien regime ’ thus 
abruptly brought to an end the grades of nobility- 
had become so numerous that their members stood 
in the ratio of 1 to 250 of the entire population. 
Nevertheless, every grade of nobilitv exempted its 
holder from the payment of the ordinary land-tax 
or faille , from the charge of maintaining the public 
roads [eovric), from military conscription, from 
receiving billets of soldiers, See. The nobles paid 
the capitation tax, but in a very unequal propor- 
tion, although the landed property was vested 
almost entirely in their hands. They, in fact, 
together with the clergy, monopolised the prin- 
cipal share of the national revenues, and lett to 
the lower eln«=cs the burden of labour and of 
raying the taxes. At the outbreak of the Revo- 
lution the French nobility were sunk in profligacy 
and fallen to the lowc-t stage of demoralisation, 
lhe clergy kept pace with the nobles in general 
depravity, and while their aggregate revenues 
amounted, according to Xecker, to 130,000,000 of 
hvres, and their landed property stood in the 


relation of 1 to 5} of that of all other proprietors, 
their contributions towards the maintenance of the 
state were inadequate and irregular. The tiers Hat 
were crushed by the weight of an unjust taxation, 
which was rendered more obnoxious by the system 
of farming out some of the taxes. The most tyran- 
nical of these was the tax (gabcllc) on salt. ' The 
municipal institutions whicfi had been permitted 
to flourish under some of the Valois princes in the 
middle ages were almost entirely abolished, and 
the offices of towns, like those of the state and the 
courts of justice, were either hereditary or open to 
purchase. The tiers Hat, which included profes- 
sional men and all who were not members of either 
the noble or the clerical order, saw themselves 
utterly excluded from all participation in the privi- 
leges and duties of free citizens at the very time 
when their minds were drawn to the discussion of 
questions of political independence, equal rights, 
and universal freedom. 

The resistance made by Louis and his advisers 
to the reasonable demands of the Deputies led to 
their declaration of inviolability. The king re- 
taliated by ordering a large body of troops under 
arms, dissolving his ministry, and banishing Xecker, 
whom lie lmd shortly before recalled under the 
pressure of public opinion. The consequence wns 
the outbreak of insurrectionary movements at Paris, 
where blood wns slied on tlie 12th July 17S9. On the 
following day the National Guard of Paris, and 
a new civic militia under the authority of the 
municipality, was convoked ; and on the 14th tlio 
people stormed the Bastille. The provinces re- 
peated the acts of Paris, and everywhere national 
guards and revolutionary municipal councils were 
called together. On the 4th of August feudal 
and manorial rights were abrogated by the 
Assembly, which made a solemn declaration of 
the equality of human rights. The royal princes 
and all the nobles who could escape sought safety 
in flight. The royal family, having attempted in 
vain to follow their example, tried to concihato the 
people by the feigned assumption of republican 
sentiments ; but on the 5th of October the rabble, 
followed by numbers of the National Guard, afs 
tacked Versailles, and compelled the king and his 
family to remove to Paris, whither the Assembly 
also moved. The next two years witnessed - the 
solemn inauguration and tlie subsequent with- 
drawal of various constitutional schemes. The 
princes of the blood and the ancient noblesse 
raised corps of emigres, but their ellorts could not 
arrest the spread of republicanism. The king 
alternately made concessions to the republicans, 
and cherished schemes for escaping from their 
surveillance ; but each month added to his humilia- 
tions and to the audacity of those surrounding him. 
With the death in 1791 of Mirahenn, the champion 
of the National Assembly, all chance of tlie estab- 
lishment of constitutional monarchy perished. The 
Constituent Assembly was succeeded in 1791 by 
the Legislative Assembly. The king wns com- 
pelled by the Girondists to a war with Austria in 
April 1792 ; and the early defeats of the French were 
visited on Louis, who was confined in August with 
his family in the Temple. The advance of the Prus- 
sians into Champagne threw Paris into the wildest 
excitement. The Assembly dissolved itself in Sep- 
tember, tlie National Convention took its place, and 
the republic was proclaimed, In December the king 
was brought to trial, and called upon to answer for 
repeated acts of treason against the republic. On 
the 20th January 1793 sentence of death wits passed 
upon him ; and on tlie following day he was be- 
headed. Revolts burst out in even' part of France. 
England, Holland, Spain, Naples, and the German 
states combined together ngainsl the republic. 
Christianity was now formally repudiated, anil 
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the sacredness of the republic and . the worship 
of Reason solemnised. Marie Antoinette, the 
widowed queen, was guillotined ; the dauphin and 
his surviving relatives suffered every indignity. A 
rein'll of blood and terror succeeded. Dan tern and 
Robespierre, after having condemned countless 
numbers to the guillotine, suffered each in turn 
a similar fate. After the destruction of the 
. Terrorists a reaction gradually set in ; the people 
were wearied of bloodshed and anxious for peace 
, and order at any price. In 1793, 1795, and later, 
insurrections took place .in La Vendde on behalf 
of the white flag, but were quenched in blood. 
The brilliant exploits of the young general 
Napoleon Bonaparte in Italy turned men’s thoughts 
into fresh channels. In 1795 a general amnesty 
was declared, peace was concluded with Prussia 
and Spain, and the war was carried on with re- 
doubled vigour against Austria. The Revolution 
had reached a turning-point. 

A Directory was formed to administer the 
government, which was now conducted in a spirit 
of order and conciliation. In 1797 Bonaparte and 
his brother-commanders were omnipotent in Italy ; 
Austria was compelled to give up Belgium anil 
recognise the Cisalpine Republic. The glory of 
the French arms was re-established abroad, but at 
home the nation was still suffering from the shock 
of the Revolution. The Directory repudiated two- 
thirds of the national debt, and thus almost ruined 
the commerce and credit of France. Under the 
pretext of attacking England, a fleet of 400 ships 
and an army of 36,000 picked men were equipped ; 
their destination proved, however, to be Egypt, 
whither the Directory sent Bonaparte ; but “the 
young general, resigning the command to Kleber, 
lauded in France in 1799. The Directory fell on 
the famous ‘18th Brumaire 1 (9tli November 1799); 
under the constitution of Sieyes the state was put 
under three consuls who unlike those of Rome were 
three in number, with different degrees of authority ; 
Napoleon secured supreme power as First Consul. 
In 1800 a new constitution was promulgated, vest- 
ing the sole executive power in Bonaparte, who 
showed consummate skill in reorganising the 
government, to which he imparted a systematic 
efficiency and a spirit of centralisation that secured 
a thoroughly practical administration. Having 
resumed his command, he marched an army over 
the Alps, attacked the Austrians unawares, and 
decided the fate of Italy by his victory at Marengo. 
In 1801 the Peace of Luncville was concluded, and 
the boundaries of France were once more, extended 
to the Rhine. England was the only country 
which refused to recognise the various Italian and 
German conquests of France ; and, with the excep- 
tion of a brief period of peace, England remained 
the implacable foe of Bonaparte from the days 
of the consulate to his defeat at Waterloo. Every 
period of respite from war was employed by the 
First Consul in fostering trade and industry, and 
iii obliterating both in private and public'life the 
stains left by the Reign of Terror. 

The Empire . — In 1804, on an appeal by universal 
suffrage to the nation, Bonaparte was proclaimed 
emperor. The pope came to Paris to crown him 
and his wife Josephine ; a new nobility was rapidly 
created, and the relatives and favourites of the 
emperor received vanquished kingdoms and prin- 
cipalities at his hands. For a time Napoleon’s 
influence with the weakened powers of the Con- 
tinent succeeded in maintaining an injurious sys- 
tem of blockade against England ; and, except in 
the Peninsula, his arms were everywhere victorious. 
His marriage, too, with the Archduchess Maria 
Louisa, a direct descendant of the ancient House 
of Hapsbnrg (1S10), seemed to give to his throne 
the prestige of birth, which alone it had lacked. 


He kept up the democratic impulse of the Revo- 
lution as much as was wanted to drive his engine 
of war. His tactics would have availed him little 
against the successive European coalitions had lie 
not adopted the principle of national armies, general 
conscription, and forced requisition introduced by 
Carnot, the ‘organiser’ of revolutionary France’s 
victorious resistance against foreign aggression. 
This principle has since become the outstanding 
feature of continental warfare. It gave Napoleon 
an empire including practically the whole of Europe, 
except Russia, Turkey, and “Great Britain ; when 
it was quietly introduced by Prussia, it assisted 
effectually in bringing to a close the emperor’s 
career, but not until he bad made himself king of 
Italy (1805), made of Holland and Naples vassal 
kingdoms ( 1S06 ), set up in Germany the Confedera- 
tion of the Rhine, conquered Prussia (1806-7), 
occupied Portugal, deposed the Bourbons in Spain 
( 1808), reduced the Hapsburgs after four campaigns 
from their medieval title of Roman emperors to 
the status of emperors of Austria, made of Rome a 
French town, and carried off Pope Pius VII. to Font- 
ainebleau. In the long run, the evils attending 
his high-handed policy both in France and out of 
it undermined his position. The French navy was 
destroyed by Nelson at Trafalgar (1805), and the 
sea-tracle of France much injured. His despotism, 
the unceasing strain of war, the burden of conscrip- 
tion, the estrangement between emperor and pope 
threw the seed of disaffection among the French 
people. 

From 1811 to his final defeat in 1815 the emperor 
rapidly lost ground. The disastrous Russian 
campaign, in which his enormous army of 400,000 
men was lost amid the rigours of a northern winter, 
was soon followed by the falling away of his allies 
and feudatories. Napoleon himself was still vic- 
torious wherever he appeared in person, but his 
generals were beaten in numerous engagements ; 
and the great defeat of Leipzig (1S13) compelled 
the French to retreat beyond the Rhine. The 
Swedes brought reinforcements to swell the ranks 
of his enemies on the east frontier, while the 
English pressed on from the south ; the senate and 
his ministry betrayed his cause, and the allies 
marched on Pails, which, in the absence of the 
emperor, capitulated after a short resistance, 
March 30, 1814. Napoleon now abdicated in 
favour of his young son, and retired to the island 
of Elba, the sovereignty of which had been granted 
to him. His wife and son removed to Vienna ; 
his family were declared to have forfeited the 
throne ; France was reduced to her former limits, 
and the provinces she had acquired were restored 
to their national rulers. 

The Restoration . — On the 3d May Louis XI I 1 1. 
(the brother of Louis XVI.) made bis entry 
into Paris. The conduct of the Bourbons did 
not conciliate the nation; they returned loaded 
with debts, and surrounded by the old nobility 
and clergy, who bad not renounced their former 
privileges, and who looked upon the generation of 
Frenchmen that had arisen since the Revolution as 
their natural enemies. A narrow spirit influenced 
the weak policy of the king, which led to the 
establishment of a strict censorship, the extension 
of the powers of the police, and. the persecution of 
the adherents of the Empire ; while the lower classes 
and the army, who alike resented the humiliating 
reaction that had followed the former excitement 
of war and conquest, were treated with an indifler* 
ence, and even contempt, by the returned emigres, 
to which thev were whollv unaccustomed. On the 
1st March 1815 Napoleon left Elba and landed in 
France. The soldiers flocked around his standard ; 
the Bourbons fled, and he took possession of their 
palaces. The news of his landing spread terror 
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through Europe ; and on tlie 25th March a treaty 
of alliance \w signed at Vienna between Austria, 
Russia, Prussia, and England, and preparations were 
at once made to put down the movement in his favour 
and restore the Bourbon dynasty. At first the old 
prestige of success seemed to attend Napoleon ; but 
on the 18th June lie was defeated at Waterloo; 
and, having placed himself under the safeguard of 
the English, lie was sent to the island of St Helena, 
in conformity with the generally acknowledged 
sentiment that it was necessary to the peace of 
Europe to remove him finally and definitely from 
the scene of his former power. 

The second restoration gave occasion to many 
pledges of a more liberal policy on the part of 
Louts, but few of them were fulfilled, and a general 
and sullen discontent reigned among the people, 
who were again deprived of all voice in the adminis- 
tration or in the election to offices, and were 
harassed by the petty tyranny of the priests, who 
were the favourite advisers of the crown. In 1821 
Napoleon breathed his last at St Helena ; and 
in 1824 Louis XVIII. died without direct heirs, 
when his brother, the Due d’ Artois, succeeded as 
Charles X. The same ministerial incapacity, want 
of good faith, general discontent, and excessive 
priestly influence characterised this reign, which 
was abruptly brought to a close by the revolution 
of 1830, and the election to the throne of Louis- 
Philippe, Duke of Orleans, as king by the will of 
the people. Progress in material prosperity made 
his government popnlar with the bourgeoisie or 
middle classes, and for a time he held his ground. 
The warlike propensities of the nation found an 
outlet in the war in Algeria with Abd-el-Kader. 

The Second Republic . — But the determined re- 
sistance of the king to the growing desire for 
electoral reform led at last to open insurrec- 
tion in Paris ; and, Lonis-Pliilippe having ab- 
dicated (February 24, 184S), a republic was pro- 
claimed under a provisional government. An 
insurrection of the Red Republicans in Paris 
(June IS4S) was only put down after great slaughter. 
Louis Napoleon was elected President of the 
Republic in December 1S48 ; but by the famous 
conn d’ital of December 2, 1831, he violently set 
aside the constitution and assumed dictatorial 
powers; and a year after (2d December 1S52) lie 
was raised by the almost unanimous voice of the 
nation to the dignity of emperor, as Napoleon III. 

The Second Empire . — 'flic constitution of this 
second empire was the same as that of the 
find- A senate and a legislative body, shorn 
of all effectual parliamentary rights, ‘screened 
badly the emperor’s complete' absolutism, under 
which, however, France made great advances 
in the development of her natural resources and 
in manufactures. Assuming the character of 
an adjuster of the wrongs of nations, Napoleon 
proclaimed himself a mediator in the Danish 
and Au«tro- Pru~<ian wais, and the defender of 
the Italians against Austria, of the pope against 
the people of Italy, and of the Mexicans against 
the government of the United States of America. 
By fits help the Italians were relieved from the 
Austrian yoke, and the pope was left master of 
Lome ; but in Mexico bis intervention only led to 
greater bloodshed, and ended ignoininionsly for his 
arms, and fatally for the cause and life of his 
protege, the Austrian Prince Maximilian. He 
Nj^ed Iictter Inside England in the Crimean war 
O^-oO), and entered npon a wise economic 
policy by signing with that- country a treaty of 
commerce (18G0) on free-trade line's. Although 
tb<>_ brilliant success of the Paris Exhibition of 
18<o seemed to afford evidence of the personal and 
national consideration in which the emperor was 
he.d, his political credit had already then lost its 


importance. At home the great financial embarrass- 
ments of his government were arousing tlie dis- 
content of the people ; and to avert the growing 
disaffection Napoleon offered (1SC9) to adopt a 
constitutional form of government, and to make 
some concessions in regard to freedom of the press. 
It was soon found that the responsibility of the 
ministry was fictitious, aud that tlie emperor 
availed liiniself of its protection to cloak his own 
acts of personal government. The result of the 
appeal made to the nation in 1S70, on the plea of 
securing their sanction for bis policy, was not wliat 
lie bad anticipated ; and the 50,000 dissentient 
votes given by the troops in this plebiscite revealed 
a hitherto unsuspected source of danger. Confident 
in the efficiency of the army, and anxious to 
rekindle its ardour, he availed himself of a pretext 
to declare war against Prussia. 

The course of events in the short but- terrible 
Franco-German conflict of 1S70-71 astonished 
Europe by its unexpected character, revealing at 
once the” solidity ot Prussian strength and the 
hollowness of imperial power in France. War was 
declared on the 15th July, and it liad been the 
intention of the French emperor to cross the Rhine 
at Maxau and push his armies between the North 
and South German States so as to force the latter 
into neutrality. Such action required superiority 
in numbers and mobility at the very outset, besides 
good generalship. These advantages were soon 
found to be all on tlie side of the Germans, whore 
perfect organisation enabled every detail of mobil- 
isation to be completed by the 30th July. Their 
troops, 51S.S00 men, with 15S4 guns, were then 
formed into three armies — the first under General 
Steinmetz, the second under Prince Frederick 
Charles, and the third under the Crown Prince. 

The French had with difficulty collected 270,000 
men with 925 guns by the beginning of August, 
and these were deficient in transport and equip- 
ment. The emperor assumed the chief command, 
and had 12S,000 men between Metz and the 
frontier at Saarbniek, some 47,000 under Marshal 
MacMahon on the eastern slopes of the Vosges 
Mountains, and 35,000 in reserve at Clmlons. The 
first engagement took place on 2d August, when 
General Frossavd’s corps drove out the weak 
German detachment in Saarbruck, but did not push 
its success, and the Germans took the offensive 
next day. On the 4th the third army (130,000) 
on the German left met General Douay’s advanced 
brigade (5000 men) near Wissembourg (Ger. 
Weissenbnrg), defeated him, and pressed on to 
Worth, where MacMahon had taken up a strong 
position with his main body (45,000). The battle 
fought here on the Otb was disastrous to the 
French, who lied in confusion through the Vosges 
Mountains. On the same day the nettle of Spi- 
clieren was fought between 07,000 of the first 
German army and 32,000 of Frossard’s corps, and 
ended ' in tlie orderly retreat of tlie latter. As 
a result of these disasters the emperor found it 
necessary to retire towards Metz, and, after the 
fierce and undecided rearguard action at Homy on 
the 14th, entered that fortress on the following day 
with 170,000 men and 510 guns. He then aban- 
doned the chief command to Marshal llazaine. 
Meanwhile the second German army bad reached 
the Moselle, and was threatening with its advanced 
troops the roads to Paris. This was unknown to 
Marshal Bazaine, although lie had a large force of 
cavalry which should have kept him informed of the 
enemy's movements. He ordered the retreat west- 
ward to continue, and his stall made the great ertor 
of directing tlie bulk of the troops to use only one, 
and that the southernmost, of the two broad 
clmussces available. At least seventy-two Jamrs 
would have been necessary to complete tlie with- 
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drawal from Metz under these circumstances, and 
the Germans had already placed some cavalry 
across the road near Mars-la-Tour. On the 16th 
they were vigorously supported (as was invariably 
the case in this campaign) by other troops, and 
succeeded in stopping the westward movement of 
the French. Next day the latter concentrated on 
the Gravelotte position, eleven miles in extent. 
On the 18th the pitched battle of Gravelotte was 
fought, and resulted in the French being driven 
back on Metz. Here they were, surrounded, and, 
after several gallant but unsuccessful attempts to 
break out, surrendered on 27th October. 

Thus within a month the regular armies of 
France had been rendered powerless to oppose the 
German advance. But in the meantime the Gardes 
Mobiles had been called out, and, with the remains 
of MacMahon’s army, formed at Chalons a body of 

120.000 men, with 324 guns, much disorganised, and 
almost entirely without discipline. With these it 
was determined to attempt to join hands with 
Bazaine by a northerly march, which was commenced 
on 21st August, without intelligence reaching the 
Germans, part of whose second army was again in 
motion towards Paris. On the 25th the Germans 
learned, it is said through a telegram in a foreign 
newspaper, of MacMahon’s movements, and at once 
changed the direction of their march so as to 
intercept him. The effects of want of discipline 
and contradictory orders had greatly delayed his 
march, and he was much harassed by the enemy, 
till finally on the 30th the 5th corps under De 
Failly, having encamped near Beaumont without 
taking the precaution of protecting themselves by 
a chain of outposts, though it had been engaged 
the previous day, was surprised and driven north- 
wards on Sedan. Here MacMahon collected his 
dispirited troops, but only to find that the enemy 
had surrounded him, and by vigorous forward move- 
ments had captured the bridges over the Meuse and 
the commanding positions round the town. A fierce 
battle commenced early on the 1st September by 
the attack on Bazeilles. This village was captured 
by the Bavarians and recaptured by the French, 
and ultimately burned. By noon MacMahon had 
been. wounded, and General Wimpli'en as senior 
officer had taken command, only to find further 
resistance hopeless, in spite of the gallant charges 
of the French cavalry under General Marguerite, 
who fell at their head. Nearly 500 guns were 
playing upon the French, who were crowded into 
Sedan and under its walls, and at 5 P.M. the white 
.flag was hoisted on the citadel. Next day the 
emperor, who was with the army, surrendered with 

83.000 men. 

On the 4th Paris was in rebellion, the senate 
dissolved, the empress-regent a fugitive on her 
way to England, and France proclaimed a republic 
amid tumultuous excitement. Before the close of 
September, Strasburg, one of the last hopes of 
France, had capitulated, and Paris was completely 
invested by German troops ; and on the 5th October 
the Prussian king had taken up his headquarters 
at Versailles. Gigantic efforts were made to raise 
armies in the provinces for the relief of Paris. 
Gambetta, escaping from the city in a balloon, 
joined the government at Tours, and by his energy 
got together many thousand armed men. These 
under the successive command of Generals 
D’Aurelles de Paladine, Chanzy, and Bourbaki 
fought stubbornly on the Loire, and with some 
slight success, threatening at one time to cut the 
German line of communications, at another to raise 
the siege of Belfort. But the surrender of Metz 
by Bazaine, and consequent reinforcement of the 
German armies round Paris, frustrated the first, 
and the masterly tactics of General von AY order on 
the Lisaine not only prevented the second, but 


drove the French troops into Switzerland, where 
they were disarmed and interned. Whilst these 
events were occurring in the south and south-east, 
the Germans were overrunning the north as far as 
Dieppe, and fought a drawn battle with the French 
levies under General Faidherbe, who perhaps dis- 
played more talent than any other French leader 
during the campaign. From Paris, where almost 
every able-bodied man was enrolled in the ranks, 
frequent sorties were made, and bloody battles 
fought in the villages to the east and south, Le 
Bourget, Champigny, Le Hay, Bougival, Kaincy, 
&c., several of which were taken and retaken 
move than once. The city also underwent a 
bombardment for several days, from which, how- 
ever, it suffered little, and ‘it was not till com- 
pelled by hunger in January 1871, after a four 
months’ investment, that negotiations were opened 
with the enemy at A'ersailles. The united efforts 
of the different branches of ‘ the Provisional 
Government of Defence,’ respectively installed at 
Paris and Tours, then succeeded in bringing about 
an armistice, and a portion of the investing army 
entered the city, which had been till then cut off 
from all communication with the outer world, 
except by balloons and carrier-pigeons, and finally 
threatened by famine. They remained but a few 
hours, and with the concurrence of Germany the 
French nation now proceeded by a general election 
of representatives to provide for the exigencies of 
the country. 

The Third Republic . — The First National As- 
sembly of the French Republic met at Bordeaux in 
February. After receiving from the Provisional 
Government of Defence the resignation of the 
powers confided to them in September 1870, the As- 
sembly undertook to organise the government, and 
nominated M. Thiers chief of the executive power of 
the state, with the title of President of the French 
Republic, but with the condition of responsibility 
to the National Assembly. On the 1st of March 
the preliminaries of peace were finally ratified at 
Borcleaux, the chief conditions being that the 
province of Alsace (except Belfort) and part of 
Lorraine, including Metz, should be ceded to the 
German empire, and that France should pay a war 
indemnity of 5000 millions of francs, and continue 
to be occupied by German troops till the money 
was all paid. This enormous obligation was dis- 
charged in September 1873, and during the same 
month France, after an occupation of three years, 
was finally relieved from the presence of foreign 
troops. In the spring of 1871 the peace of France 
was seriously threatened by a successful outbreak 
at Paris on the part of the Communists; but, after 
great bloodshed and grievous damage to public 
and private property, they were quelled by the 
regular army, and on 20tli May order was restored 
in Paris. 

The difficulties which beset the French m the 
war commenced with bad organisation for collect- 
ing the reservists and mobilising the army. In 
contrasting the two opponents, it is remarkable 
how inefficient the fine French cavalry was in 
obtaining information, how slow one commander 
was to march to the support of another, how 
defective were the sen-ices of the staff, how little 
strategical talent was to be found among the 
o-enerale, and how often ordinary military pie- 
cautions were neglected by them. To these must 
be added most persistent bad fortune. . 

Since then France has been successfully trying 
to obliterate some of the numerous misfortunes 
resulting from the war, and commerce and national 
prosperity have very rapidly revived. the ex- 
Emperor Napoleon died in 18/3 at Chislchurst, 
where he had resided with his family since his 
liberation in March 1S71. His son was killed in 
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-the Zulu war (1879). In 1873 M. Thiers resigned 
the oiiice of President of the French Republic, and 
was succeeded by Marshal MacMalion, who ap- 
pointed ministers* willing to pave the way for the 
reinstatement of the French monarchy, under the 
descendants of the Bourbon • dynasty. But the 
plan of a fusion between the two branches of the 
family failed through the action of the Comte.de 
Clmmbord, whom it was intended to make king 
under the title of Henri V. ; whereupon the mon- 
archical majority in the •National Assembly, in 
spite of the growth of republican feeling in the 
country, confirmed for seven years MacMalions 
tenure of the presidentship. Mattel's thus remained 
in suspense between a return to the monarchical 
principle and a thorough acceptance of the republic 
till 1875, when, by the accession of some Orleanists 
to the moderate 'republican parliamentary party, 
it became possible to pass constitutional laws for 
tlie republic. A senate and chamber of deputies 
represented the people; a president elected for 
seven years stood at the head of the government. 
The general election held in virtue of the constitu- 
tion showed that France, under universal manhood 
suffrage, was now in favour of a parliamentary 
republic. A last attempt made in 1877 by the 
‘ reactionary ’ parties to stem the tide of popular 
feeling met with a decided rebuff at the polling- 
stations. In presence of a republican majority 
both in the House of Deputies and in the senate 
Marshal MacMalion resigned his office (1879), and 
an out-and-out republican, M. Grcvy, was ap- 
pointed in his stead. Gambetta, the eloquent orator 
and leader of the republicans, who became after 
the death of Thiers the paramount political power 
in France, now led his- party into courses of un- 
certain wisdom. The Communards were rehabili- 
tated ; the church was irritated by violent measures ; 
the Tunis expedition was entered upon ; public 
instruction, on the other hand, especially in its 
primary grade, was greatly developed. To their 
irritating attacks upon the Orlcamst, Legitimist, 
and Bonapartibt parties, representative relics of 
France’s former political states, and upon the 
Roman Catholic Church, the largest and most 
united corporate power in the country, the re- 
publicans soon added internal discord, and suffered 
from their inexperience of parliamentary govern- 
ment. The true conservative power in France, 
the body of peasant proprietors, began to include 
their chosen representatives in their distrust of 
all politicians. Republican prospects became 
clouded through Gambcttas accession to the 
premiership and his failure to keep it ; through his 
death (1882), which left his party without a leader 
and the people without an idol; through the 
weakening of French influence in Egypt, less 
owing to English action than to the vacillating 
policy of the ministry (1882); through the Tonquin 
expedition and embroilments with Chinn, which 
co-t many lives and much treasure without per- 
ceptible returns ; through accusations of jobbery 
and malversations brought against M. G levy’s son- 
in-law, which resulted. in a change in the presidont- 
slnp.by the resignation of the former, nml tlie 
election of M. Carnot (1SS7). The election of 1SS5 
showed that the republic had lost ground, and 
the ^infatuation of a large section of the electors 
for General Boulanger ( 1887), supported by tlie reac- 
tionary parties in hi“. schemes of personal political 
aggrandisement, while doing little to unite the 
broken front of the republican majority, put in 
jeopuidy the rational, practical, and iiudmibtedlv 
liberal parliamentary institutions which the third 
republic bad been instrumental in implanting in 
i innce. In 18S!I tlie French held their fourth 
um\ ersal exhibition, and looked forward to general 
elections in the autumn, and the settlement of the 


duel between Boulangists and Constitutional Re- 
publicans. ‘When all the uncertainties of tlie 
situation are summed up, and in spite of tlie 
permanent threat of a war with Germany, tlie 
fact remains that France, since the defeat received 
at the hands of that country, lias immensely 
improved its material and military resources, and 
taken a long stride towards a* healthy, well- 
regulated, peaceful, national life. 

See the French Histories of France by Anquctil (ISOo; 
new ed. 1879), Sismondi (1831), Thierry (1827 ; new 
ed. 1872), Michelet (1833-74), Martin (4th cd. 185G-G0), 
Guizot (1874), Dnniy (1852); the Rccueil ties Historian 
dcs G (titles et tic la France, edited by Horn. Bouquet and 
other Benedictines, and continued by members of the 
Institute (i.-xxvi. 1738-18S5) ; Crowe’s History of 
France (Lond. 1830-44) ;. the short histories by Mis 
Brook and Miss Yonge; and Dean Kitchin’s History 
of France previous to the Revolution (3 vols. 1873-77). 
For the Revolution, see the works of Mignct (1S24), 
Thiers (1823-27), Louis Blanc (1847-G4), Michelet 
(1S47-53; centenary ed., 5 vols. 1889); Taine’s Oripines 
tic la France Contcmporainc (1S75-85; Eng. trans. 1878- 
S5) ; Carlyle’s French Revolution (1837) ; Morse Stephens' 
History of ihc French Revolution (vol. i. 18SG) ; and Von 
Syhel and Vaclismuth in German. For the Bestoration, 
see Lamartine (1829) and Cnpefiguo (1SG9); for the 
Bcvolution of 1848, Lamartine (1S49), Gamier-ragcs 
(1872); and for the Second Empire, Delord (1S75). See 
also the articles in this Encyclopaedia on the chief kings, 
rulers, and great men of France, such as FRANCIS I., 
Henry IV., Louis XIV., Danton, Mirabeau, Richelieu, 
Robespierre, Napoleon, Thiers, Gambetta, ire.; and 
those on Galucan Church, Bourbon, Girondists, 
Huguenots. 

Language and Literature.— The French lan- 
guage belongs to a family which o (lei's unusual 
interest and exceptional facilities for philological 
and literary study. From tlie standpoint of tlie 
English scholar it appeal's hotter suited than 
any other modern tongue to impart a sense of 
genesis in language, anil by analogy anil parallel- 
ism in almost everything else. It is tlie best 
specimen of its kind, because the decomposed soil 
from which it springs — Latin — is school property ; 
because the successive states it lias gone through 
are visibly marked on its material and in its sig- 
nificance ; because its line of development, diverted 
from Roman culture, lies across the richest anil 
most accessible historical ground. Moreover, since 
tlie rise of modern philology, no language has been 
subjected to more patient and more profound re- 
search, nor lias any repaid more fully tlie labour 
expended upon it. No greater monuments of 
linguistic science have been erected than tlie 
special literature produced mainly in Germany 
and in France by the students of French phil- 
ology ; so much so that one’s admiration is 
divided between tlie intellectual penetration which 
lias discerned the laws of growth in tlie French 
language, and the marvellous fixity and regu- 
larity of these laws themselves. Long before 
the Romans conquered Gaul their speech was 
already undergoing certain specific changes, whence 
in due* course and in the proper places the modem 
languages of Italy, Roumania, Spain, Portugal, 
ami France would take their rise. These changes 
consisted principally in the weakening or dropping 
of! of primitive elaborate case inflexions, tlie sup- 
pression of short vowels between consonants that 
could with eftse he pronounced together, a gradual 
increase in the stress laid in pronunciation upon the 
accented syllabic, the use among the Roman jdebs 
of forms and words not accepted in the polished 
classes of society, and the tendency to depart from 
the earlier and synthetic modes of expression m 
order to introduce into the mechanism of speech 
a new class of words, which slowly took the place 
of perishing case and verb inflexions. 

, Through Latin, its ancestor, French belongs to the 
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Aryan stock of languages. Along with its sister- 
languages, Roumanian, Italian, Spanish, and Portu- 
guese, it sprang into being when soldiers, colonists, 
and merchants, in the course of several centuries 
of Roman domination, had saturated western and 
southern Europe with their lingua romana rustica, 
or common Latin speech, an essentially popular 
and unlitcrary form of utterance, but forcible and 
instinct with an irrepressible vitality. This Latin 
of the Roman people and of their European posses- 
sions is known to philologists in the shape it 
received after the invasion of the barbarians and 
through the admixture of Teutonic elements, 
under the name of Romance. It is as it were a 
vegetable mould, spread to a great depth over 
the surface of western and southern Europe ; and 
from its common properties were formed, by a 
process .of differentiation, the special and local- 
ised soils suited to bring* forth ultimately the 
distinct literatures of Italy, France, Spain, and 
•Portugal. In France Romance gave birth to Old 
French, which can be divided into three successive 
periods — the period of formation, the flourishing 
period, and the period of decay. The first is con- 
temporaneous with the earliest middle ages, and 
its origin, like that of French history, dates back 
to the conquest of Gaul by Rome. The Celtic 
dialects were overpowered by the lingua romana 
rustica. While the masses spoke popular Latin, 
the literary dialect of Cicero was written and 
spoken by the educated and governing class : it 
was a class language, and continued so till the 
church was left alone in possession of this effete 
legacy of ancient Rome. 

The lingua romana, according to a law inherent 
in every language, was already assuming local 
peculiarities in different parts of Gaul when the 
first move towards the formation of a French 
language, the campaigns of Julius Ciesar, was 
completed by a second, the settlement in Gaul 
of the Frankish, Burgundian, Saxon, and Gothic 
tribes from beyond the Rhine. The formation 
of different dialects received fresh impetus from 
the complete disruption of the Roman power in the 
West. From that day, the processes of decay, 
which till then might be considered as modifica- 
tions within the lingua romana, assumed a re- 
generative character and became the starting-point 
of a new language. To the Franks has fallen the 
honour of having their name attached to it. This 
Germanic title has by no means affected the inner 
construction of the language. Teutonic influences 
can be traced in goodly number in the vocabulary 
and phonetics of Old French ; but the gram- 
matical framework and the syntax, which de- 
veloped only in the late stages of Old French, are 
wholly and absolutely Latin in origin and Latin in 
spirit. Language in Gaul, as elsewhere, ran into 
types : dialects, whose primary causes are obscure, 
were formed. In the valleys of the Rhone and 
of the Garonne, in the whole country (very nearly 
the half of modern France) verging to the Bay of 
Biscay, from the mountains of Auvergne south- 
wards, early French was not French; it inclined to 
the Italian and Spanish modifications of Romance 
on which it borclered. These southern dialects, 
known under the collective name of languc d’oc, fell 
out of the race for supremacy when the centre 
of political and military power in Paris became 
strong enough to absorb the Mediterranean border 
in its circle of influence. By degrees inner troubles 
and invasion from without deprived the southern 
speech of its national significance as a body of lan- 
guage. N o wadays Provencal ( q. v. ) is for the people 
a patois, for literary antiquaries and philologists 
a curious study. Its victor, the languc d’o'il, the 
parent of modern French, has had a triumphant 
career. Geographically, to It belonged the valleys 
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of the Saone, Loire, Seine, Scheldt, and Meuse. 
Scholars recognise four dialects in it. The dialect 
of Paris became paramount after the buildim* up 
in Pans under the Capetian kings of a natural 
centre for the gradual nationalisation of France. 

I he culminating point of Old French was reached 
when it. had. evolved fully its 4 half synthetic 
system’ in the 12th century. 

The language thus shaped brought forth a 
stupendous amount of literature. For two cen- 
turies medieval French was the polite language of 
Europe, more so than modern French has ever been ; 
for after the early but transient literary outburst of 
the languc d’oc, and before the dawn o'f the Italian 
Renaissance, French had no rivalry to f ear from still 
shapeless contemporaries. It was currently held till 
within the last fifty years that French literature 
had its roots in the Augustan age of Latin culture, 
and that the Hellenism of the Renaissance was the 
first air in which it flourished. The mythological 
apparel of French poetry and the classical rhetoric 
do admittedly proceed from that source. But 
hearts beat and imagination wove its webs of fancy 
in France ages before scholars imported the literary 
finery of Greece and of Rome. The natural trunk 
of French literature, if not of French letters, casts 
its roots in the same soil whence the language 
sprang. Language, nationality, and society are 
even in the middle ages the constituent elements of 
history, and the true nature of the times is better 
elicited from them than from the records of military 
violence. 

In the flourishing period of Old French, society is 
' feudal, its character is the division of men into 
four sharply defined classes : the nobility, whose 
occupations were mainly martial, and who in 
consequence fostered an epic literature ; the 
burghers, among whom are first found the more 
strilcingly national points— common sense, wit, 
good-humoured satire, gracefulness, a fresh and 
nimble style ; the villeins, affording to the burgher 
plentiful material for jest; the clerics, including 
the clergy and all professional men, who spoke and 
wrote Latin, and who when they took to writing in 
French brought to it the older language’s historical 
and philosophical qualities. Those four classes had 
their being between the four walls of medieval im- 
mutability — the Catholic religion, feudalism, mon- 
archy, and the grossness of their world-conceptions. 
Thus rough-hewn, French society, from the lltli to 
well into the 14th century, assumed and preserved 
throughout the Crusades, throughout the struggle 
between emperor and pope, in spite of the annexa- 
tion to England for a time of a large portion of 
France, the proud position of master and arbiter in 
matters of the intellect and of social commerce. 
The deeds of war of the Frankish kings of the 
Merovingian and Carlovingian dynasties called 
forth French epic poetry. The appearance of 
Clovis as the champion of the Catholic faith against 
the Arian heresy, of Charles Martel as the prota- 
gonist of Christendom against the Moslem Arabs 
from Spain, of Charlemagne as conqueror of the 
heathen Saxons in Germany and of the Moham- 
medans on the banks of the Ebro, fed an ever- 
swelling strain of song till it rang its loudest in the 
Chanson da Boland (lltli century). Round this 
epic poem, struck up by the Norman trouvlrc at 
the battle of Hastings, further royal, feudal, and 
biographical epics ranged themselves, almost, all 
Grounded on fact, some borrowed from antiquity, 
some suggested by the Crusades, some imported 
from Brittany. The last class may be claimed 
by Great Britain as derived from the literary ’ fund 
of its oldest inhabitants; for, when 'the Celts of 
Britain had been driven from the east coast by 
the Angles and the Saxons, a part of them crowed 
the sea to French Brittany, taking with them the 
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legend of King Arthur. Those who remained in 
W P ales, after charming their Teutonic conquerors by 
their gift of song and poetry, fascinated with still 
"renter ease the Normans romanised by their long 
stay in France. Their Bound Tabic, Perceval, and 
Lancelot were incorporated in Anglo-Norman 
literature, till they won for French in their con- 
tinental form the prize of narrative poetry. From 
France those romantic stories passed into the 
Netherlands, Germany, Italy, and the Spanish 
peninsula, carrying everywhere that air of chivalry 
and gallantry which in matters of the imagination 
gave an ideal to society and constituted its moral 
unitv. In the middle of the 13th century the 
purely epic cycle and the romantic cycle engrafted 
upon* it were complete. Then came in verse the 
opportunity of the story-teller and in prose that 
ot the chronicler. The French fabliau or tale 
is unequalled for wit, humour, alertness, good- 
tempered malice, and refined mockery, with a 
strong dash of the salt of coarseness. The Vol- 
tairian spirit already tripped lightly about, and 
the fabliau writer, in his swift, pointed treatment 
of social matters, is the forerunner of the esprit 
Gattlois and Parisian vivacity which feed a distinct 
current in the stream of French literature. Boc- 
caccio and Chaucer drew much material from the 
French elaboration of tales hailing from all quartern 
of the globe. 

"Whole collections of fables were fathered upon 
zE^op, dubbed to that purpose with the familiar 
name of Isopet. By degrees the short fable was 
succeeded by long semi-epic, semi-satirical com- 
positions, in which a moral was aimed at man by 
the transference of social relations to the animal 
world. The Boman du Bcnard, the most repre- 
sentative and most comprehensive of these pro- 
ductions, was imitated and translated everywhere, 
and its more interesting parts have remained a 
common possession of all literature, suggesting for 
instance the Flemish Rcynacrt dc Vos, and finally 
appearing as Goethe’s llcinckc Fuchs in modem 
literature. In the 14th century the latest French 
compilation of Mr Reynard’s exploits tluows a deal 
of light on the society of the time. It expresses the 
ideas of the comparatively wakeful and wealthy 
middle class then occupying the largo towns, their 
hatred of the landed aristocracy, and indifi'erence 
to the villein’s lot. The French have to thank the 
Crusades for their first histories. Some of these 
belong to Anglo-Norman literature, and recount 
the deeds of France’s ally, Richard Cicur-dc-Lion. 
But they are outshone by Villehardouin’s Con- 
qm'fc dc Constantinople, the masterpiece of his- 
torical composition in the middle ages proper. 
He reminds us of Herodotus as the Chanson dc 
Boland reminds us of Homer. The sixth crusade 
and the life of Louis IX. arc the subject of Join- 
ville’s Mimoircs, while various Causes resulted in an 
outburst of French or rather Anglo-Norman his- 
torical productions in England which did not 
extend beyond the beginning of the 14th century. 
Hbtory in the middle ages being heroic, epic, and 
chivalrous rather than didactic and philosophical, 
the aristocrats provided the clerics with the 
material and spirit of its treatment. But ns time 
wore on the latter in their turn enriched French 
literature with branches that are entirely their 
own. They began to write in the character of 
students and scholars, of moralists, caricaturists, 
educators, dramatists, and professors of religion. 
Their most important contribution to general 
literature is the Roman dc la Jlosc, a vast allegor- 
ical treatment of the lovers woes and the lover’s 
bliss in the pursuit of the object of his passion. 
Begun by Guillaume de J,orri«, the poem was con- 
tinued and diverted from its original purpose by- 
Jean de Meun ; it became popular throughout 


Europe in the multitudinous artificially-cultured 
court circles of the 14tli century. It passed into 
the Dutch, Italian, and English languages. It im- 
parted its character to French literature till the 
end of the loth century, was transcribed and printed 
during 300 years, and stands in an indirect relation 
to the ‘romans’ and ‘precieux’ works of the 17th 
century. Lyrical poetry has, properly speaking, no 
cradle ~of its own within the strict limits of French 
medieval literature, for it was brought thither 
from a sunnier, warmer, and softer southern air. 
Italian, Spanish, and the languc d’oc were .the 
natural and early vehicles of lyricism in Europe. 
Of these three languages the last named was the 
first to bear fruit. There prevailed in Provence 
some particular rules of etiquette and of good 
breeding, upheld by a brilliant society in which 
women held the foremost place. The troubadours 
in tlieir lyrics held up the minor to that society 
and reflected its tastes. When the south had fallen 
a victim to the bane of persecution and military 
supremacy extended upon it from the sterner north, 
the art of the troubadours found in the 13th century 
a temporary abode in Champagne, Picardy, Flan- 
ders, and Artois, whence it passed to Germany, to 
Italy, to Sicily, to Spain, to Portugal, inspiring 
everywhere the first lisping attempts of nationalities 
whose languages have since proved themselves to 
be, as lyrical instruments, superior to the Fiench. 

The 15th century witnesses the linguistic trans- 
formation of Old French into Modern French. The 
last traces of case inflection disappear, the analytic 
form of language supersedes in all essential parts 
the half-syntlietic system. The French mind ac- 
quires these qualities of reflection, French thought 
takes that philosophic turn which distinguishes 
the idealism of the intellect from the idealism of 
the imagination. Froissart, in his Histories, wields 
an inquiring ns well as a picturesque pen. His 
successor, Philippe de Coniines, the historian, of 
Louis XI., is still more of a moralist and of a 
politician. Charles d’Orleans, snatching from tho 
perishing troubadours the thread of lyrical poctiy, 
passed it to Villon, who wove into its silk many 
a coarse hempen filament, till Clement Marot 
raised French verse to religious solemnity in his 
translation of the Psalms, preserved its grace in his 
epistles, and gave it a pathetic ring in liis elegies. 
In the meanwhile the Italian Renaissance was 
filling with its glory the world of art and of litera- 
ture. Native and spontaneous literary activity 
was paling before the light of the revival of learn- 
ing. With the accession of the House of Valois to 
the throne we find at once that the spirit of France 
lias passed away from the old into a new society 
and a new literature. France will now receive 
the lessons of ancient Rome, ancient Greece, and 
modern Italy before it does again originnl work and 
resumes its supremacy in Europe. French society 
becomes polished, its local provincial centres, die 
out, and culture flourishes in the court of the king. 
Francis I. is proclaimed the father of Jotters. 
The state is organised, there is a general intellectual 
impulse,, women are promoted to the place of 
honour in social and court life. French ollicors, 
sent year after year at the head of French troops 
to Italy liy Charles VIII. and Louis XII., brought 
back a knowledge and a love of art and letters. 
Italian architects built mansions for them and 
palnce.s for the royal family. Italian painters and 
sculptors hung pictures and set up statues in tlieir 
halls. Italian scholars interpreted for them the 
masterpieces of Roman and Greek literature. N o 
longer mere power or physical prowess, but mind 
was the object of a gentleman’s ambition. R 
became the fashion nt court to show enlightenment 
by attending the preachings of the Reformers. 
Francis I. laid the foundation of the Bibliothcque 
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Rationale and of tlie College de France. He, and 
his sons after him, encouraged artists and scholars. 
Paris numbered then 500,000 inhabitants, of whom 
15,000 were students. 

In the general excitement of the Renaissance and 
the Reformation, literature could not but move in 
the same direction as society at large. Italian 
comedy ousted the mystcres, sottics, and farces; 
. the imitation of Greek and Latin authors reduced 
the how of inspiration in poetry, and burdened it 
• with artificial rhetorical rules and with a mass of ill- 
advised borrowings from the Latin vocabulary and 
from the Latin syntax. Ronsard and his Pleiadc 
stood in the van of this movement, which Regnier 
endeavoured to stem, while Rabelais, mixing the 
new material with the old in an ill-assorted, stupend- 
ous mass of cumbersome learning, low jesting, high 
thinking, and word-rioting, came near being the 
burlesque Shakespeare of his age, whose energies 
are best represented in we know not which of the 
numerous veins running through Gargantua and 
Pantagrucl. No two minds could be more differ- 
ent than those of Rabelais and Montaigne, the 
great prose-writers of the 16th century, yet only 
the Renaissance could produce either; the first, 
with his reason driven wild in pursuit of the visions 
of his imagination ; the second, a blithe Greek sage, 
carrying his wisdom lightly and discoursin'* as if 
arm in arm with Plutarch, his model. Rabelais, 
Montaigne, Calvin, and Descartes, by setting 
French prose on the basis afforded by the revival of 
learning, drew to themselves some of the attention 
then given to Italy. Poetry was rescued from 
Ronsard’s exaggerations by Malherbe only to be 
tapered down almost out of existence by over much 
attention to elegance, refinement, lightness, and 
style. Looking forward through the spans of time, 
we find that, clivorced from nature and limited to 
the expression of the social emotions, poetiy is 
poetical with Lafontaine only in his Elcgie aux 
Nymphes de Vaux , with Racine only in the 
choruses of his tragedies. As for the professed 
lyric poets of the 17th and 18th centuries, their 
performance bears the impress of the sterility and 
rhetoric of their Latin models. J. B. Rousseau, 
Lefranc de Pompignan, Lebrun, and Pindare are 
worse sinners in this respect than Racan, Chaulieu, 
and Parny. Lyricism finds better interpreters in 
church orators, such as Bossuet ( Oraisons Funihres), 
Bourdaloue, Massillon, and Fiddlier, all of the 17th 
century. It pervades the glowing pages which 
love of nature and effusion of sentiment dictated to 
J. J. Rousseau and Bernardin de St Pierre in the 
later part of the 18tli ; it dwells in the religious 
fervour of Chateaubriand and in the passionate 
enthusiasm of Madame de Staiil on the threshold 
of the 19th. Andre Chenier was the first to restore 
some soul to poetry, in the pure Greek note which 
he sang during the horrors of the Revolution. 

Such a long eclipse is partly explained by the 
premature application to literature of standards of 
taste and of formal criticism. Malherbe subjected 
his talent to a personal discipline which Boileau 
consolidated into a set of rules enforced with the 
lash of satire. Corneille wrote his tragedies, early 
enough to remain comparatively free from this rod, 
but Racine acknowledged Boiieau as his master. 
The 17th century is in f ranco the age of authority 
in literature as in everything else. The French 
Academy, founded by Richelieu in 1635, to estab- 
lish positive rules for the French language and to 
render French speech not only elegant, but also fit 
to present all arts and all sciences, gave an earnest 
of its future labours by an endeavour to curb 
Corneille’s waywardness in composition. Public 
opinion at court and public opinion in town circles 
— for Paris was becoming a centre of culture and 
thought, forming together with the court the whole 


of French society — fell by degrees into line with the 
Academy and with Boileau. Thus was formed, 
along with French, unity, the unity of French 
literature, and to this period is ascribed the name 
classical period, to distinguish it from the period 
of . liberty and individualism ushered in after the 
Revolution and the Empire, by the rise of liberalism 
in politics and the return to freedom in the matter 
of prose and verse composition. As long as town 
and court moved together in the same direction, 
the unity of French thought, of French literature, 
and of French political development remained 
unimpaired and produced its fruits good and bad. 
After Corneille’s sublimity and his representation, 
not without some Spanish staginess, of the conflict 
of duty and passion in heroic human breasts, came 
Racine’s polished and courtly expression of the 
agitations of the heart. Moliere, the greatest 
French painter of men from life, showed himself 
in his Tartufe the scourge of hypocrisy ; in his 
Misanthrope he was austere and touching ; in the 
Femmes Savantes and in the Prdcieuscs Ridicules 
he exposed the false and pedantic erudition of the 
woman of the period ; in the Avars he related the 
plight of an unconscious miser; playful withal, 
castigating with sobriety, ruthlessly just and gently 
forgiving, uproariously funny and immensely sug- 
gestive, acting his parts himself in the happiest 
fashion, using the sharpest, tersest, and brightest 
French. Regnard followed him, but far behind. 
Then came Destouches, Le Sage, Piron, Gresset, 
Sedaine, without. Moliere ever having a rival, except 
perhaps Lafontaine, whose fables, conceived m 
the same inimitable French vein, are one and all 
natural or comic little dramas in which an appar- 
ently artless exhibition of the ways of animals and 
things leads to a neat moral applicable to man. 
Flonan followed in his footsteps at a respectful 
distance. Madame de Sevignd gained a place for 
letter- writing as a distinctly French art, an accom- 
plishment in which many Frenchwomen have ex- 
celled after her. In contrast to Bossuet’s Hebrew- 
like eloquence and militant ecclesiasticism stood 
Fenelon, gentle, suave, and versatile, ever healing 
wounds and pointing a warning finger to dangers 
ahead. Totally different from either of them had 
been Pascal, an introspective pessimist oddly placed 
in the vestibule of an impersonal age, wrestling 
with doubt, bending the language to his intellectual 
agony, and planting upon the Jesuits the stigma of 
his honest, piercing satire. La Rochefoucauld, who 
wrote his contribution to moral philosophy before 
La Bruyfere, was also a memoir- writer, a gift in 
which Cardinal de Retz, the naturalised Scotsman 
Hamilton, and the Due de St Simon all excelled. 

Amidst the mistaken foreign and home policy 
which was striking at the very roots of the nation, 
French literature offered towards the end of the 
long reign of Louis XIV. a spectacle of imposing 
intellectual force. France established thereby so 
well its claim to the leadership of society and 
literature in Europe that, thanks to a lull in 
native literary production, as in England, or to a 
comparatively backward, state of culture, as in 
Germany, or to a paralysis of the national vigour, 
as in Italy, the French ‘l7th century might seem to 
protract itself in all these countries even at a tune 
when a total change was passing over French 
society; and pointing its literature in a new 
direction. Tlie age of Louis XIV. was, above 
all things, that of a well-balanced literature, the 
work of men whose nerves are not upset, who are 
fully satisfied with the work suggested by their 
situation. Their stock of ideas was. adequate to 
their power of treatment, and nothing came to 
mar the dignity and gravity with which they 
approached their subjects. There is a wholesome 
moral tone underlying tlieir performance, and the 
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kind of repose bred from the illusion that one’s 
•work is final. But Louis XIV. ’s senility and 
fanaticism, and after him the license and nn- 
scrupulousness of the regent, disorganised the 
court ; a larger number of thinking and able men 
collected in Paris than the service of the state and 
of the church could occupy. Parisian society, once 
educated bv the court and long led by it, broke 
away, and' violently rebelled against an irksome 
tutelage. It returned to freedom first, then it 
welcomed adventurous minds which abandoned 
troublesome spiritual and moral loyalties to swell 
the ranks of drawing-room malcontents, while 
below them seethed a lai'ge class of intrigants and 
scljemers recruited in the overgrown establishments 
of noblemen and courtiers. Literature, from being 
an art in itself, became subordinate to ideas ; by 
an enormous influx of ripening thought it became 
a vehicle for hitherto unexpressed political, moral, 
religious and scientific matter. Till 1730 the dis- 
integration of the old social body remained latent. 
Still, Montesquieu’s Lcttrcs Pcrsctncs and his 
Considerations sitr la Grandeur et la Decadence dcs 
Domains announced plainly enough the advent of 
social satire, and the application of philosophic 
method to the study of political history. But his 
Esprit dcs Lois, by showing the interdependence 
of physical and moral laws and the conditions to 
which is subjected the legislator’s apparent liberty, 
marks a clear departure from the traditional 
theories of government. 

The great mouthpiece of the spirit of the age, 
Voltaire, belongs still in pure literature to the 
times of Louis XIV. His tragedies are classical, 
his literary criticism is that of Boileau, his poetry 
is nn academic display of wit and sociability; but 
the remainder of lus works form a complete battery 
in which his talcs represent the light artillery anil 
his histories the heavy guns. Combining passion 
with philosophic acumen, strangely divided between 
vanity and generosity, the personal friend of kings 
and the advocate of 'individual and popular rights, 
preaching tolerance and openly undermining public 
lespcct, deep in prejudice and the enemy of super- 
stition, he showcrecl upon the tottering edifice of 
French society pamphlets, treatises, letters, dis- 
courses, epistles— all of them shafts pointed with 
sarcasm, finely weighted with a touch of plausible 
learning, and feathered from the wing of his spark- 
ling imagination. lie was assisted in his incessant 
warfare by a host of talented and original thinkers. 
Sensualistie followers of Locke, like Condillac and 
Condoicet; combative materialists, like Helvetius 
and DTIolbach ; encvclopa'dists, headed by Diderot 
and D’Alembert; earnest moralists like'Vauven- 
argues ; writers of novels and plays with a purpose, 
such as Le Sage and Beaumarchais, or with the 
object of minute psychological analysis, such as 
Marivaux and l*Ahu6 Provost ; naturalists, like 
Budon and Bemardin do St Pierre, showed each 
in his own department of letters, art, or science, 
many even in several departments at once, one 
common spirit and an identical real by winch all 
thinkers and writers, often unknown to themselves, 
worked in concert as if holding of malice prepense 
an intellectual Pentecost. The age was too much 
in earnest for plain comedy ; it was too bitter for 
poetry; Gilbert almost alone wrong a true cry 
Ji om Ins heart ; Ciehillon writes some overwrought 
tragedies, and Lalmrpe stands forth as the last 
critic of the Boileau school. 

At this juncture J. .1. Rousseau appeared to 
complete \ nllaire. Bom in Geneva, where the 
political institutions towards which France was 
moving were partly in existence, early weaned 
from an atmosphere still nominally Calvinistic, 
professedly at war with the philosophers, lie gave 
them the support of bis per-uasive eloquence, 


mssion, imagination, inspiration, enthusiasm, 
mating in fact their cold intelleetualism with 
an emotional fire that quickened the seed of mis- 
chief, and raised the nation’s pulse to fever-heat, till 
even Rousseau’s voice was lost in the clamour of the 
Revolution. He broke fresh ground in the science 
of politics by his Contrat Social, in the art of 
education bv his fimilc, in pure literature by his 
Nouvcllc lieloisc, painting a picture' of more 
natural morals, often greatly at variance with 
morality. An unworthy son of the society of 
liis day, he passed condemnation upon it. In the 
year after lus death the political assemblies began 
"the realisation of his ideas. Thus literature, at 
work among other causes, led straight to the 
Revolution. The ring of Mirabeau’s oratory was 
heard for a few years above the turmoil in which 
perished the poet Andr6 Chenier. 

As long as the axe did execution in France, and 
as long as Napoleon’s sword held sway in Europe, 
literature did not raise its voice. Madame de 
Stael drew her inspiration from without, though 
mentally and emotionally in touch with J. J. 
Rousseau. She called the attention of Franco to 
the benefit it could derive from the study of inde- 
pendent foreign literature, such as the nascent 
literature of Germany and the established litera- 
ture of England. She showed that the poetry 
of the Renaissance, derived from the ancients 
elaborated into formal classicism, burdened with 
pagan associations, and modernised in Italy, and 
Spain, could not be compared with the hidden 
bubbling springs welling forth in the chivalry and 
cathedrals of the land, and flowing from the lips 
of the greatest poets out of France. 

By doing away with every sort of restriction and 
privilege the Revolution imparted a new unity 
to the French nation, immensely developed the 
function of the middle class, and threw open vast 
prospects to its hopes and ambitions. Becoming 
the centre of gravity of the nation, and holding in 
its hands the reality of power, it re-echoed the 
ideas of Madame de Stack . Chateaubriand, find- 
ing in a return to medieval ideals the proper food 
for his imagination and the right colours for hi* 
style, unwittingly favoured her liberalism. Then 
Lamartine stepped forth as the lyrical poet long 
looked for in vain, revealing in his reposeful, tune- 
ful lines, often sad, and ever bathed in a dim 
religious earnestness, a beautiful and sympathetic 
side of French poetic sentiment which had never 
yet found a month able to utter it. A whole 
school of lyric poets followed in Lamartine’s foot- 
steps — Alfred de Vigny and Victor de Laprade 
being among the greatest. Casimir Delayignc is 
not free from the besetting sin of rhetoric, and 
Victor Hugo was master of too many instruments 
besides the lyre to be classed here. His position 
is that of founder and head of the French romantic 
school, ns the men called themselves who threw oil 
all allegiance to the classical traditions. He phil- 
osophised for his followers on romantic .'esthetics, 
explaining what relation ugliness bears in art to 
beauty. He applied his doctrine in a series of 
dramas, to one of which, IJcrnani, the romanticists 
nailed their colours and compelled the public to bow. 
From 1830 to 1S85 Victor Hugo was in all kinds of 
literature, at first nn initiator, then a revered and 
victorious chief, and during his old age nn idolized 
master. Under his leadership formalism was ex- 
cluded from the technique of poetry ; ingenuity 
and a free adaptation of rhetorical means to poeti- 
cal ends taking the place of compulsory standards. 
In prose stvle was left, similarly to individual 
initiative; tiie language being boldly bent to the 
purpose of the writer, and leceiving its moulding 
trom the originality and character of hi- 1 mind. 
There was no longer a question of imitating set 
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models and complying with fixed precepts. Ex- 
pression received its form from within. Hence a 
new, multiple, and often eccentric art, seeking 
too much after the pictorial and sensational signifi- 
cance of words, a general strain on the resources 
of language and of literary expression, hut a pro- 
fusion of striking effects, and the transference to 
the pen of many capabilities belonging properly to 
the brush, the pencil, or the chisel. Victor Hugo 
inaugurated thus a new method in literary com- 
position. Taste and wit became of less moment, 
because literature no longer rested upon society 
as a whole, but upon the nature of each individual 
writer. 

Romanticism represented three things : a return 
to ideals medieval, a recoil from ideals classical, 
and the awakening of modern France to its own 
ideals. Victor Hugo embodied all this in his long 
career. Royalist and Catholic at first, he sang 
odes to the past ; adversary of the Academy and 
of the Theatre Francais, lie gained seats in the 
first for his followers and the boards of the second 
for his and their dramas. Then, interpreting the 
inner life of the bourgeoisie, he wrote for them 
the poetry of their daily musings, of their affec- 
tions, of their children. Next, led on to liberalism 
and to the breadth of human charity, he with one 
hand branded Napoleon III. , with the other revealed 
what gleams of spiritual beauty shine unknown in 
the hearts of the lowest and poorest, while his 
imagination wrought into epic poems the liistoiy 
of the world and the destiny of man. Nobody ever 
did so much with words, and words never did so 
much for any one. The esthetics of romanticism 
bore fruit in the transformation of dogmatic criti- 
cism into literary history. Sainte-Beuve applied 
the theory of the new practice with so much success 
that the critique of art and literature, always a 
favourite pursuit with the French, but long a cause 
of weakness, became one of their strongest points, 
and most beneficial to all literature. With him, 
Villemain, and Scherer, literary history became 
comparative as well as personal. To attempt an 
enumeration of Victor Hugo’s followers, or of the 
writers in any given field, would break the propor- 
tions of this general survey, besides conveying a 
wrong impression, for it is a feature of this century 
that the activity of talent pervades several fields, 
and Expresses itself in verse and in prose almost 
indifferently. Lamartine, for instance, was an 
orator and a historian as well as a poet. Victor 
Hugo was still more discursive. Few men sat 
down to their work with the intention of deriving 
their inspiration from the nature of their subject 
only. Subjects were rather chosen as themes, and 
their treatment showed a complicated compromise 
between man and thing. Michelet’s history, for 
instance, is not separable from Michelet. After 
the first ado of the romantic movement, which 
immensely broadened the stream of French litera- 
ture, the old and new flood mixed their waters and 
ran as it were into four principal masses. Poetry 
became more and more of an art and less and less 
of a substance, except in Alfred de Musset, who 
rivalled the finest performance of Lamartine and 
Victor Hugo without sacrificing his originality to 
cither, sometimes toying with life, sometimes 
sneering at it, sometimes uttering the cry of man 
unredeemed from vice, crushed in sorrow, and . 
bound in weakness, in a voice so true, in so sweet 
a melody, that he is the most loved of French 
Poets. Below him stand the Parnassian poets, 
Leconte de Lisle, Baudelaire, Sully-Pmdhomme, 
Francois Coppde, and, among his minor contem- 
poraries, the satirists Barbier and Barthelemj", 
■Brizeux, the two Deschamps, the ultra-romanti- 
cists Gerard de Nerval and Theophile Gautier. 

The drama, to which Casimir Delavigne, Alfred 


de Vigny, and Alexandre Dumas laid stepping- 
stones for Victor Hugo, fell after him into the 
hands of the semi-classicist Ponsard, of Augier, 
F euillet, Alexandre Dumas fils, and Sardou. The 
connc stage, occupied by the rapidly-constructed 
and rapidly-vanishing productions of Scribe, only 
i *** sa " r a *® a ^ comedy. But as a set-off some 
of the old comic force entered now and then into 
the romantic drama, and trickled into many novels 
and romances. These were a genuine growth of 
the times, and, for variety, artistic treatment, 
psychological analysis, they rank high above every 
novel published before, with the exception of hut 
a few to which they are historically affiliated. 
Novels are fantastic with Ch. Nodier, historical 
with Alfred de Vigny, realistic with Mcrimee, 
Balzac, Flaubert, and Daudet, panoramic with 
Alexandre Dumas the elder, homely with Sandeau. 
George Sand, possessed like Madame de Staid 
of almost masculine gifts, and, like her, one of 
Rousseau’s disordered kindred, exhibited in her- 
self and in her books the play of the passions 
in their natural state, till she poured forth her 
mellowed ardour in pure idyls of country life. 
There is hut a distant affinity between the 
‘ realism ’ of some of the preceding writers and 
the naturalism of the brothers De Goncourt, Zola, 
Guy de Maupessant, and Paul Bourget. A wave 
of liberalism in the Roman Catholic Church 
bore Lamennais, Lacordaire, and Montalembert to 
oratorical fame, while Renan shone in church 
history, Cousin and Auguste Comte in philosophy, 
Taine in scientific psychology. Beranger stood 
almost alone in having but one specialty. A 
liberal, though under the spell of the Napoleonic 
military glory, he raised to an art his turn for 
penning popnlar songs. The analytical qualities 
of the French mind and its power of constructive 
writing were nowhere better displayed than in 
the department of history. A. Thieny with 
fidelity and picturesqueness, Guizot with some 
heaviness, Thiers with patriotic complacency, 
Quinet and L. Blanc with too much passion, 
Michelet with an excess of the poetical faculty, 
De Tocqueville with breadth and insight, attached 
their names to some masterly work. 

In France more than in any other country 
mental power is accompanied by the literary 
faculty. Hence all science and manner of erudition 
claims a place in literature. An inquirer going 
the round of the interests of civilised man would 
with , difficulty find an object of study or a branch 
of culture in which the French could not offer a 
model of presentment. Their literature is marked 
by symmetry and fullness in its successive periods, 
by continuity in its unity and variety, by even- 
ness in its distribution over the pursuits of man, 
by regularity in its function towards society, by 
the amenableness of the people to its influence. 
Literature is a mightier instrument with them 
than elsewhere. They quickly respond to it. 
The susceptibility of the national character, its 
somewhat feminine eagerness and quickness of 
perception, which keep society as it were in a 
continual whirl of integration and disintegration, 
and ideas in perpetual revolution, are the very 
endowments which make their literature the most 
uniformly readable of all. ith a little less of 
the mind-quality about them, they would be 
happier and wiser, perhaps, hut Europe would be 
duller and poorer. 

The history of the French language may be studied in 
the dictionaries of Diez, Sclieler, Brachet, Littre, and 
Godefroy; its grammar in such books as those by Inez, 
Bartsch, Brachet, and Gaston Paris. The last commenced 
his Manuel d’ancien Francais (ll-14th century), includ- 
ing a summary grammar, selection of texts, and gloEsaiy, 
with an admirable volume, La LitUraturc Franfaisc 
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cut Moyen Ape (1S38). Many invaluable contributions 
to French philology have appeared in the pages of 
Romania, founded at Paris in 1872, and edited by Paul 
Meyer and Gaston Paris ; and of the Zcitschrift fiir 
Fomanischc FhHolopic, founded at Halle in 1877, and 
edited by G. Grijber. The Societe des Anciens Textes has 
issued many texts since its foundation in 1872; the 
student may also be directed to Dr 'Wendelin Forster’s 
Altfranzosischc BibUothek (i.-xi. Heilbronn, 1SS1-SS), 
and to Suchier’s Bibliotheca Formannica (3 vols. Halle, 
1S79-S5). 

For the history of the literature, the first work to be 
named is the monumental and magistral Histoirc littemire 
dc la France, begun by the Benedictines and continued 
by members of the Institute (i.-xxx. 1733-1888), but 
not yet beyond the middle ages. More accessible for 
medieval times are the works of J. J. Ampere, Leon 
Gautier, Gidel, Albert, and Aubertin. For later times 
one of the best books is Godefroy’s still unfinished Histoirc 
dc la Litt. Fran q. depuis Ic Hj' mc Sicclc jusqu’d nos joitrs 
(9 vols. 1S39-S1). Sainte-Beuve, and Darmesteter and 
Hat zf eld have devoted special study to the lGtli century. 

For the 17tli century may be named the works by 
Voltaire, Demogeot, Laharpe, Sainte-Beuve, V. Cousin, 
and Fourncl ; for the ISth, Barante, Yillemain, Bersot, 
Albert, John Morley, E. and J. de Goncourt ; for the 
Devolution, J. Chdnier, Gernzoz, and the works of Maron, 
G. Merlet, and the brothers De Goncourt. 

For the 19th century and modern times may be named 
the special books by Charpentier, Merlet, and critical 
essays on contemporary' writers by Yinet, Sainte-Beuve, 
Yillemain, Montegut, PnSvost-l’aradol, A. Pontmartin, 
Caro, Tainc, Scherer, Paul de St Victor, G. Planclie, 
II. Etienne, St Bend Taillandier, Janin, Snint-Mnrc- 
Girardin, Lemaitre, Bourget, Pollock, Saintsbury, and 
Henry James. 

Good manuals covering the whole ground are the books 
by Nisard, Demogeot, and Geruzez, and by Van Laun 
and G. Saintsbury in English. Walter Besant’s Early 
French Facts and his French If amourists arc also service- 
able English books. The reader is referred also to the 
articles on the chief French writers in this Encyclopedia, 
as well ns to Chansons de Gestes, Drama, Fabliaux, 
Novels, and the like. 

France. Isle de. See Mauritius. 
Francesca <la Rimini, the beautiful 
daughter of Giovanni da Polenta, lord of Ravenna, 
was given in marriage to Giovanni the Lame, son 
of Malatesta, lord of Rimini, on the conclusion of 
peace between the two houses. Rut her heart was 
already given to Paolo, Giovanni’s brother; and in 
1285 Giovanni, surprising the two lovers together, 
slew them both. The incident is woven into the 
Inferno of Dante. See Yriarte, Franqoisc dc Rimini 
dans hi Ltgcndc ct dans l’ Histoirc (Paris, 1SS2). 

Francesco di Paula, or St Francis or 
Paola, founder of the order of the Minims, was 
born in 1410 at Paula or Paola, a village of 
Calabria. At the age of thirteen he was the 
inmate of a Franciscan convent; and at nineteen 
he retired to a cave where he inflicted on himself 
every species of self-mortification. The fame of 
his piety having attracted to his cell several 
emulators of his austere life, lie obtained permis- 
sion to erect a convent, and the new community 
teceivcd from Pope Sixtus IV. the title of the 
Hermits of St Francis of Assisi ; but the title was 
changed by Alexander VI. to Minim-lJennits of 
St Francis of Paola. The founder established 


conventual vows, l'mnce-co added one of the most 
rigorous nbstinence— flesh, eggs, cheese, and milk 
]K?inu strictly forbidden t lie entire year, except 
in Popular report having attributed to 

Francesco several wonderful cures, Louis XI. of 
Franco, being ill, summoned him to bis presence. 
Francesco was received with the highest honour, 
and attended the king on hi. death-bed. Charles 
' 111. and Louis XII. induced him to Fettle in 


France, and built him convents at Plessis-les- 
Toni's and Amboise. Francesco died at Plessis 
on Good Friday 1507, and was canonised in 1519. 
The habit of the Minim friars is a gown of coarse 
undved woollen stuff, and formerly they went 
barefoot or with sandals only. 

Franclic Comte, an old province in the east 
of France, in the basin of the Rhone, corresponded 
to what was at one time known as the County of 
Burgundy, and comprised wlmt now forms "the 
departments of Downs, Haute-Saone, and Jura, 
and bad for its capital Besancon. 

Franchise, originally ‘freedom,’ but usually ‘a 
privilege ; ’ in England especially a royal privilege 
or exemption, belonging to a subject by prescrip- 
tion or conferred by grant. The franchise is the 
right to vote for members of parliament or congr ess. 
See Parliament, Congress, and the sections on 
government in the articles on the various countries. 

Francia, Jose Gaspar Rodriguez, usually 
called Dr Francia, Dictator of Paraguay, was the 
son of a small landed proprietor, of French or 
Portuguese origin, and was horn near the town 
of Asuncion about 1757. He studied theology at 
the university of Cordova de Tucuman, took His 
degree as doctor, and was for some time a pro- 
fessor in that faculty. Next he adopted, the pro- 
fession of law, and practised for thirty years, with 
a high reputation for skill, honesty, and independ- 
ence of character. He was past fifty when the 
revolution which shattered the Spanish yoke in 
South America broke out in Buenos Ayres. Para- 
guay at first offered active opposition to the revolu- 
tionists, hut ultimately sought to obtain independ- 
ence for itself. Francia took a leading part in the 
movement, and on the declaration of independence 
in 1811 was appointed secretary of the first national 
junta. Two years later, under a new constitution, 
lie was elected one of the two supreme consuls. 
Francia was himself virtually sole ruler from the 
first, and in 1S14 was appointed dictator for three 
years. At the expiry of tlmt time the dictatorship 
was given him for life, and the absolute control 
so conferred he exercised until his death in 1840. 
Under F'rancia’s firm rale the condition of Para- 
guay rapidly improved, lmt the country went to 
rain after ids death. One Characteristic of his 
government was a system of non-intercourse, politi- 
cal or commercial, with other nations. So strict 
were the regulations against foreign intercourse 
that ingress to or egress from Paraguay was next 
to impossible; and Francia’s treatment of some 
foreigners who did get in, among them the famous 
savant Bonpland, was harsh and barbarous. He 
was a complete despot throughout, hut Ids aims 
were not purely selfish. He was unscrupulous in 
his choice of means, and became more violent as lie 
grew older and as the east wind blew. Yet bo im- 
proved agriculture, promoted education, repressed 
superstition as well as religion, and enforced strict 
justice between man and man in bis law-courts, 
however little he regarded it for himself. And it 
is said that his death was regretted by the people as 
a public calamity. F'rancia is a solitary figure full 
of interest of a kind, but is after all a very mean 
example of tbe old Greek tyrant, and becomes 
absurd when posed as a great hero and patriot.' 

See ltc-ngKcr and Loiigehamp’s Fisai Hidoriqvr, tit. 
(Paris, 1827); and Frnneia's Jicipn of Terror ( Loud. 
1839), by .T. I’, mid IV. I’. Robertson, two young .Scotch- 
men whom Francia turned out of tbe country. Carlyle’s 
essay in the Edinburgh Ferine (1813) is interesting, but 
must lie read with caution, tbe writer’s bias in favour of a 
ruler who seemed to fit a favourite theory being evidently 
too strong for an impartial judgment. 

Frnitcilloii, Robert Edward, novelist, was 
bom at Gloucester in 1841. He was called to the 
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l>av in 1S64, but in 1868 lie made his debut as a 
novel-ivriter with Grace Owen's Engagement in 
Blackwood's Magazine. Since then be lias written, 
amongst other novels, Olympia (1874), A Bog and 
his Shadow (1S76), and King or Knave (18S8) ; 
also a series of sketches of London social life, 
entitled National Characteristics of London 
(1872). 

Francis I., king of France, son of Charles, 
Comte d’Angouleme, was born at Cognac, Septem- 
ber 12, 1494, and succeeded Louis XII. , his uncle and 
father-in-law, January 1, 1515. His first act as king 
was to reconquer Milan, which had been wrested 
from his predecessor two years before. Crossing 
. the Alps by an unguarded pass, he attacked the 
Swiss mercenaries in the Milanese at Marignano 
( lSbli September 1515), and obtained a complete vic- 
tory — the Swiss losing 12,000 men. InDecember 1516 
he signed a concordat with the pope, which virtually 
broke down the independence of the French national 
church. On the death of Maximilian, emperor of 
Germany, in January 1519, Francis became a candi- 
date for the imperial crown. But the election of 
Charles of Spain (henceforward known as Charles 
V., q:v.) provoked Francis to a declaration of war 
against him, though, in spite of all the splendours 
of the ‘Field of the Cloth of Gold’ near Calais 
(1520), the French king had failed to secure for an 
ally Henry VIII. of England, who afterwards joined 
the pope and the emperor. The papal troops drove 
the French out of Italy; the soldiers of Henry and 
the emperor invaded France on the north ; the 
Constable Bourbon deserted to the enemies of 
Francis ; and the principal Italian republics 
declared against him. The French king, after 
presenting for some time a bold and successful 
front to Ins many adversaries, was totally defeated 
and taken prisoner at the battle of Pavia, 24th 
February 1525. -Charles carried his captive to 
Madrid, and only granted him his liberty a year 
later, Francis being compelled to renounce the 
suzerainty of Flanders and Artois, the duchy of 
Burgundy, ' and all his Italian possessions and 
claims, to promise the restoration of Bourbon to his 
former dignities, and to surrender his two. sons 
as hostages. No sooner, however, did he regain his 
freedom than he induced Pope Clement VII. to 
absolve him from his oatli ; and England, Rome, 
Venice, Florence, and Genoa — all of whom were 
growing alarmed at the immense power of Charles 
— withdrawing from their alliance with the latter, 
and siding with his antagonist, the war in Italy 
recommenced. On 5tli May 1527 Bourbon’s 1 black 
banditti ’ stormed and sacked the Eternal City, and 
captured the pope. On the other side a French 
army was frittered away before Naples, having 
accomplished nothing. At last a peace was con- 
cluded at Cambrai, in July 1529, by which Francis 
retained Burgundy, but lost the Milanese, Flanders, 
and Artois. Hostilities were again renewed in 1534 ; 
yet, as before, only little was accomplished. The 
war was, however, marked by an alliance between 
Francis and the Turks, a proceeding which excited 
the indignation of Christendom. By the efforts of 
Pope Paul III., another treaty was concluded for 
ten years at Nice between Charles and Francis, 18th 
June 153S. Charles V.’s unfortunate expedition 
against Algiers once more stirred up the French 
king to renew the quarrel (1542), and he launched 
five different armies against the emperor. In spite 
of the battle of Cerisolles (14th ApriI1544), in which 
the French were completely victorious, Charles aud 
his ally, Henry of England, marched upon Paris, 
and Francis was compelled to make peace at Crespy 
(18tli September 1544), matters being left in statu 
quo. Francis died at Rambouillet, March 31, 1547. 
Superficially a man of brilliant parts, Francis had 
in reality at bottom a frivolous, changeable, licen- 


tious nature. Nevertheless he greatly fostered 
learning and art, inviting painters and scholars to 
Ins kingdom, founding libraries, opening schools, 
and building several of the finest palaces in France; 
but his persecution of the Vaudois and other Pro- 
testant sects has left a dark stain on his memory 
which all his patronage of artists and men of letters 
will not efface. See France ; Cochrane, Francis I. 
and other Studies; Julia Pardoe, Court and Feign 
of Francis I. (new ed. 3 vols. 1887) ; Gaston Pans, 
Franqois I. (18S8); and Francis I. and his Times, 
by Coignet (trans. 1889). 

Francis I. (1708-65), emperor of Germany, 
was the eldest son of Leopold, Duke of Lorraine, 
and Grand-duke of Tuscany. In 1736 be married 
Maria Theresa of Austria. See Maria Theresa, 
Austria. 

Francis II.. emperor of Germany, and I. of 
Austria, was born at Florence, 12th February 176S, 
and in 1792 succeeded his father, Leopold II. 
The reign of Francis may be summarised as a 
series of wars against Napoleon, in which, except 
in the last, he was worsted. The first contest 
was that terminated by the Peace of Campo Formio 
in 1797, when Austria lost the Netherlands and 
Lombardy, receiving in return Venice, Dalmatia, 
and Istria ; the next that in which Austria, after 
the great reverses of Marengo and Hohenlinden, 
was compelled to sign the Treaty of Luneville in 
1801. Then followed the short campaign of 1805, 
in which the defeat of the Russians at Austerlitz 
left Austria no alternative but to purchase peace, 
at Presbnrg, by the cession of Venetia, Tyrol, 
and Vorarlberg. In the following year, on the 
foundation of the Confederation of the Rhine, 
Francis renounced the title of German-Roman 
emperor, and contented, himself with that of 
emperor of Austria, which he had already 
assumed in 1S04. In 1809 another futile attempt 
to break the power of Napoleon again ended in 
disaster, Austria losing by the Treaty of Vienna 
( 1809) the provinces of Salzburg and Carinthia, also 
Villaeh, Gorz, Trieste, and a part of Croatia, 
Dalmatia, and Galicia. Then, after a short 
alliance with France, the emperor once more 
assailed his western antagonist ; and this time, in 
conjunction until theRussians and Prussians, Aus- 
tria won the battle of Leipzig (1S13), and helped to 
complete the first overthrow of Napoleon. By the 
Treaty of Vienna (1815) Francis recovered his 
possessions in Lombardy and Venetia and Galicia. 
This success was .probably due almost entirely to 
Metternich, who became virtual ruler of Austria in 
1S09. Francis was a type of the absolute despot 
who rules/ in such a way as to promote what he 
conceives to be the welfare of his subjects. His 
internal policy was, however, marked by the 
suppression of all liberal views in politics and 
in intellectual life, by a jealous concentration of 
political power in the hands of the emperor and 
his minister, and by a rigid adherence to the con- 
servatism of the past. Although narrow in both 
mind and sympathy, Francis was a popular ruler, 
owing to his urbanity of manner and the simplicity 
of bis courtly life. He died on 2d March 1835, and 
was succeeded by his son Ferdinand I. See 
Meynert, Franz I. (2 vols. Vienna, 1871-73). 

Francis, John, publisher of the Athcnrcum for 
half a century, was uorn in 1811. In August 1831 
he entered the Athcmcum office as a clerk, and two 
months later became its publisher, a position he 
held till his death, 6th April 1SS2. Francis took 
an active part in the movement for the Tcpeal of 
advertisement duty on newspapers, as also the 
compulsory stamp and paper duty. The ‘ John 
Francis Pensions’ were established by the News- 
vendors’ Benevolent Institute, as a memorial of 
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him. See John Francis, publisher of the Athenaeum, 
by C. J. Francis (2 vols. 18SS). 

Francis, Sir Philip, son of the Rev. Dr 
Francis, was bom in Dublin on the 22d of October 
1740. Leaving Ireland at twelve, he entered St 
Paul’s School In London about the same time as 
"Wood fall, afterwards editor and printer of the Public 
Advertiser. At sixteen Francis was appointed a 
junior clerk in the secretary of state’s office, of 
which Henry Fox was the head, to whose family 
Dr Francis had acted as tutor. In 1758 Francis 
was secretary to General Bligh on his expedition 
against Cherbourg ; in 1700 he was Lord Ivmnoul’s 
secretary during a mission to Portugal ; in 1761 
he acted as amanuensis to the elder Pitt, and 
in 1702 he was made first-clerk in the War Office 
by Welbore Ellis, then secretary at war. In 
December 1771 Francis was offered the post of 
deputy-secretary by Lord Barrington, which he 
declined, resigning* his clerkship in the following 
March. In June 1773 he was nominated by Lord 
North, on Lord Barrington’s recommendation, a 
member of the Council of Bengal. Always at 
enmity with Warren Hastings, lie fought a duel 
with him on the 17th of August 17S0, and was 
seriously wounded. In 1781 he returned home 
with a fortune largely acquired by playing whist 
with Mr Barwell, his colleague. He entered 
parliament in 1784 as member for Yarmouth in the 
Isle of Wight, afterwards sitting for Appleby till 
1S07. He was energetic in the proceedings against 
Hastings. He wrote many pamphlets. His 
ambition was to bo governor-general of India ; he 
received a knight-companionship of the Bath. He 
was devoted to the prince-regent, and a warm 
supporter of the ‘ Friends of the People.’ In 1S1G 
Mr John Taylor sent forth a book identifying 
Francis with Junius, but Francis never acknow- 
ledged having written the Letters. His young second 
wife, whom he married when seventy-four, was 
convinced that lie must be Junius. No indisputable 
proof that Francis was Junius has yet been made 
public (see Junius, and works there cited). 
Francis died on the 22d of December 181S. See 
Memoirs of Sir Philip Francis, by Parkes and 
Mcrivalc ( 1807 ). 

Franciscans, also called Minorites or Lesser 
Brethren, a religious order of the Roman Catholic 
Church, founded in 1208 by St Francis of Assisi 
(q.v.). Some idea of the extraordinary extension 
of this remarkable institute may be formed 
from the startling statement that, in the dread- 
ful plague of the Black Death in the follow- 
ing century, no fewer than 124,000 Franciscans 
fell victims to their zeal for the care of the sick 
and for the spiritual ministration to the dying. 
But_ this marvellous external progress was accom- 
panied by serious internal controversies and divi- 
sions. In the original scheme of the institute its 
great fundamental characteristic wns poverty, 
which St Francis proposed to render in his order 
not only more perfect theoretically, but more syste- 
matic in its practice, than in any of the contem- 
porary institutes. For the accomplishment of this 
design, the rule which he drew up contained a few 
brief and simple provisions. But the difficulty of 
their literal observance led, even in the lifetime of St. 
Francis, to an attempt in the general assembly of 
the order to introduce some important modifica- 
tions ; and, though the authority of the founder 
wa« sufficient to prevent the adoption of these 
modifications during his lifetime, and although his 
last will contained a special clause prohibiting all 
change of the rule, the at tempt was renewed with 
still more determination under Brother Elias, iiis 
suert-s-or in the office of general of the order. The 
meat subject of controveisv was the nature and 


extent of the obligation of religious poverty, as 
vowed in the order. Francis desired that it sl'tould 
be understood in the most rigorous sense ; and, . 
in his scheme of poverty, neither the individual 
brethren nor the community could acquire or 
retain any right of property even in tilings of 
necessary use. The rigorous party in the order 
sought to carry' out tins principle* to the fullest 
extent; contended that it was unlawful for the 
order to acquire a right of property in houses, 
convents, or even churches; and restricted their 
right in everything which they possessed to the 
simple use. Several successive popes sought, by 
explanatory decrees, to settle the dispute ; and 
for a time a compromise was received, by which it. 
was understood that the right of property m all 
dc facto possessions of the order wns vested in the 
see of Rome ; but the foundations of the real con- 
troversy lay deeper than this. They regarded the 
practice, far more than the theory, of poverty ; and 
the disputes to which they led issued iiot only in 
the formation of fresh offsets from the body in the 
new religious orders to be named hereafter, but also 
in a large, and, for a time, formidable, secession 
from the church in the sect of the Fraticelli (q.v.). 

The supreme government of the Franciscan order, 
which is commonly said to be the especial embodi- 
ment of the democratic element in the Roman 
Catholic Church, is vested in an elective general, 
who resides at Rome. The subordinate superiors 
are, first, the ‘ provincial,’ who presides over all tho 
brethren in a province ; and secondly, the custos or 
‘ guardian ’ (not called ‘ abbot’), who is the head of 
a single convent or community. These officers are 
elected only for two years. Tho provincial alone 
has power to admit candidates, who are subjected 
to a novitiate or probation of two years ; after 
which they are, if approved, permitted* to take the 
vows of the order. Those of the members who are 
advanced to holy orders undergo a preparatory 
course of study, during which they arc called 
‘ scholars ; ’ and if eventually promoted to the 
priesthood they are styled ‘fathers’ of the order; 
the title of the other members being ‘brother’ or 
‘lay-brother.’ 

A very important feature, however, of the organ- 
isation of the Franciscan, as it subsequently be- 
came of other orders, is the enrolment of non-con- 
ventual members, who continue to live in society 
without the obligation of celibacy ; and in general 
are bound only by the spirit, and not the letter, of 
the rule. They are called ‘ Tertiarics’ or members 
of the Third Order of St Francis. It is impossible 
to overestimate the value of this institution in the 
disorganised social condition of that age. The 
Tertiarics were bound, ns the very first condition 
of enrolment, to restore all ill-gotten goods ; to bo 
reconciled with all those with whom they had been 
at feud; to devote themselves to tho practice of 
works of Christian charity ; to avoid all unneces- 
sary expenditure ; to renounce the use of personal 
ornaments ; to hear mass daily ; to serve the sick 
and the hospitals ; to instinct the ignorant ; and, 
in a word, to practise ns far as possible in the 
world the substance of the virtues of tho cloister. 
The institute in this form undoubtedly exercised a 
powerful influence in medieval society* It counted 
members in every rank, from the throne to the 
cottage ; and, although it was in some instances 
deformed by abuses and superstitious practices, the 
aggregate results were undoubtedly beneficial. 

The Franciscan order has been the parent of 
many other religious institutes. The earliest of 
these is that of the ‘ Observant ists’ or ‘brethren of 
more strict observance,’ called in France Cordeliers 
(q.v.). Thcparty in the order which contended for 
the more rigid observance of the rule, after a pro- 
tracted straggle— In which disaffection to the 
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chinch itself was often strongly exhibited— obtained 
a separate organisation, which may be said to have 
been finally settled at the time of Leo X. The less 
rigid party, under the name of ‘Conventuals, 1 
obtained a distinct general, and an authorisation 
for. their mitigated observance of the rule. Their 
churches and convents admit greater richness of 
architecture and decoration ; and they are at liberty 
to acquire and retain, in the name of the order, the 
property of these and similar possessions, all of 
which are renounced by the Observant Franciscans. 
The latter community comprises nearly 150 pro- 
vinces. Their constitution is that of the original 
rule, as already explained. A second offshoot of 
the Franciscan order, and in the same direction of 
rigorism, is that known as the ‘ Capuchin,’ founded 
by Matteo di Basio, a Franciscan brother of the 
Observant rule, in the early part of the 16th cen- 
tury. Believing himself divinely called to revive 
the old spirit of his order, and learning that the 
modem habit of the brethren was different from 
that of St Francis, he began with externals, and 
procured for himself, and obtained tlie papal per- 
mission to introduce (1528), the peculiar habit, 
with a pointed hood or cowl (capuche), from which 
the name of the reformed order is derived. Along 
with this habit, however, Matteo adopted a very 
rigorous and mortified course of life, in which he 
was joined by others of the brethren ; and the 
reform spread so rapidly among the community 
that in the year 1536 a general chapter of the new 
congregation was held. They were subject, how- 
ever, to the jurisdiction of the general of the Fran- 
ciscan order. One of the first generals of the new 
reform was Bernardino Ochino, afterwards notable 
by his defection to Calvinism. After the Council 
of Trent the Capuchins multiplied rapidly, though 
they were not introduced in France till the end of 
that century. A similar reform, to which the name 
of ‘ Recollets ’ was given (introduced in Spain by 
John of Guadalupe in 1500), was approved by 
Clement VII. in 1532 ; and many of the new brethren 
were among the first Spanish missionaries to the 
New World. A further development of the rigor- 
■ istic spirit is the congregation of ‘ Discalced ’ or 
‘ Barefooted ’ Franciscans. The author of this re- 
form was a Spanish Capuchin, Peter of Alcantara. 
In his capacity of provincial of Estreinadura, Peter 
introduced many reforms, and in 1555 obtained 
the approval of'Pope Julius III. for a new rule, 
which was afterwards confirmed by Pius IV. 

The notice of the Franciscan institute would he 
incomplete without the mention of the several 
orders of nuns; as those of St Clare (q.v.) or Poor 
Clares, the Capuchinesses, the Urbanist nuns, <S:c., 
which formed part of the same general organisa- 
tion. None of these, however, presents any very 
peculiar features. 

The Franciscan order in these several brandies 
has at all times maintained its popularity in the 
Roman Catholic Church. When Helyot, in the 
beginning of the 18th century, published his great 
Histoirc dcs Ordrcs Iicligicux, the Franciscan order 
numbered nearly 120,000 friars, distributed over 
above 7000 convents, and nearly 30,000 nuns, occupy- 
ing about 900 convents. Since the French Revolu- 
tion the number has of course been very much 
diminished, the order having been suppressed in 
more than one state ; but it is still one of the 
most numerous in the Roman Catholic Church. 
Many of the foreign missions are mainly. supplied 
by Franciscans, and they possess convents in almost 
every part of the world. They were preaching in 
Morocco, Armenia, and China before the end of 
the 13th century ; in Abyssinia and on the Congo 
in the loth ; and in the 16th were active in Mexico 
and elsewhere in America. 

As a literary order the Franciscans have chiefly 


been eminent in the theological sciences. The great 
school of the Scotists takes its name from John 
Buns Scotus (see Duns), a Franciscan friar, and 
it has been the pride of this order to maintain 
his distinctive doctrines both in philosophy and in 
theology against the rival school of the Thomists, 
to which the Dominican order gave its allegiance 
(see Aquinas). In the Nominalistic controversy 
the Thomists were for the most part Conceptual- 
ists; the Franciscans adhered to rigid Realism 
(see Nominalism). In the Free-will question the 
Franciscans strenuously resisted the Thomist doc- 
trine of ‘predetermining decrees. 1 Indeed, all the 
greatest names of the early Scotist school are the 
Franciscans, St Bonaventure, Alexander of Hales, 
and William of Ockham, the latter two, like Scotus 
himself, British theologians. The single name of 
Roger Bacon, the marvel of medieval letters, the 
divine, the philosopher, the linguist, the experi- 
mentalist, the practical mechanician, would in itself 
have sufficed to make the reputation of his order, 
had his contemporaries not failed to appreciate 
his merit. Two centuries later the great Cardinal 
Ximenes was a member of this order. The Popes 
Nicholas IV., Alexander V., Sixtus IV., the still 
more celebrated Sixtus V., and Clement XIV., also 
belonged to the institute of St Francis. In history 
this order is less distinguished ; but its own annalist, 
Luke Wadding (1588-1657), an Irish Franciscan, 
who spent nearly all his life in Lisbon and Rome, 
bears a deservedly high reputation as a historian. 
In poetry we have already named the founder 
himself as a sacred poet. Jacopone da Todi, a 
Franciscan, is one of the most characteristic of the 
medieval hymn-writers ; and in later times the 
celebrated Lope de Vega closed his eventful career 
as a member of the Third Order of St Francis. 
We may add that in the revival of art the Francis- 
can order bore an active and enlightened part. 

The first Franciscans reached England in 122 0, 
and founded monasteries at Canterbury and North- 
ampton. They made rapid progress ; at the dissolu- 
tion there were sixty -five Franciscan monasteries in 
England. The order was restored by the foundation 
of the English convent at Dotiay in 1617; and now 
there are five bouses in Great Britain and fourteen 
in Ireland, besides seven Capuchin houses in Eng- 
land and three in Ireland. See Luke Wadding’s 
Annettes Frntrum Minormn (8 vols. 162S-54; en- 
larged and continued by Fonseca, Miehelesi, and 
others); Milman’s Latin Christianity ( 1S54 ) ; 
Jessopp’s Coming of the Friars ( 18SS). 

Francisco, San. See San Francisco. 

Francis Joscpll, emperor of Austria, bom 
IStli August 1830, the eldest son of the Archduke 
Francis (son of the Emperor Francis I.), came to 
the imperial throne in 1848 as the successor of his 
uncle Ferdinand I., who bad been forced to abdi- 
cate (see Austria). The new emperor’s first task 
was to subdue tlie Hungarian revolt, and to effect 
the pacification of Lombardy. This accomplished, 
an era of reaction began. The national aspirations 
of tlie various ethnic constituents of the empire 
for political autonomy and freedom were rigorously 
suppressed, and a determined effort made to fuse 
them into one state,' the nucleus and support of 
which should be the army ; the emperor reasserted 
hi s claim to rule as an absolute sovereign ; the 
policy of bureaucratic centralisation was again 
reverted to ; and a close alliance was entered into 
with the Roman Catholic party to combat the 
advocates of liberal progress. In 1859 Lombardy 
was ceded to Sardinia ; and bv the war with 
Prussia in 1866 Austria was excluded altogether 
from Germany. At the same time she was com- 
pelled to hand over Venetia to the king of Sardinia, 
who had fought as the ally of Prussia. From this 
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time a change came over the policy of Austria (see 
Austria). The emperor thenceforward adopted 
a policy of conciliation towards the nationalities 
comprised in his dominions, and evinced an earnest 
desire to gratify, as far as consistent with the com- 
mon safety of' the empire, the particular desires 
and aspirations of each, more especially by the 
oilicial recognition of the Bohemian language in 
Bohemia. By the death of his onlv son Rudolf 
(185S-S9), the crown passes on the demise of the 
emperor to Francis Ferdinand, son of the emperor’s 
brother Charles Louis, who renounced his claims 
to the throne. 

Francis of Assisi, founder of the Franciscan 
order, and a saint of the Roman Catholic Church, 
was one of the most extraordinary men of his age, 
illustrating in his career all the_ most remarkable 
chaiacteristics of the religions life of the middle 
ages. He was bom in 1182, of a family called 
Bernardone, at Assisi, where his father was engaged 
in trade. His baptismal name was John ; but from 
his familiarity in his youth with the Romance, or 
language of the troubadoure, he acquired the name 
of II Francesco ( ‘ the little Frenchman ’ ). In his 
early years he was remarkable for his love of gaiety 
and ostentations prodigality ; but even then his 
bounty to the poor was one of the largest channels 
of his wastefulness. He engaged eagerly in exercises 
of chivalry and of arms ; and in one of the petty 
feuds of 'the time he was taken prisoner, and 
detained for a year in captivity at Perugia. An 
illness there turned his thoughts from earth ; and, 
although he again engaged in military pursuits, 
a second illness at Spolcto decided his career for 
life. He now resolved to fulfil literally the counsels 
of the gospel, and he especially devoted himself to 
poverty, which, in the mystic language thenceforth 
familiar to him, he designated as ‘his bride;’ and 
he took a vow never to refuse alms to a beggar. 
He exchanged clothes with a poor mendicant; and, 
disregarding all remonstrance and ridicule, he 
ever afterwards continued to wear the meanest 
attire, lie gave to a priest who was rebuilding 
a ruined church the price of his horse, which 
he sold for the purpose, and even sought to 
appropriate to the same use the moneys of his 
father, which, however, the priest refused to accept. 
To avoid his father’s anger he took refuge in 
a cave, in which he spent a month in solitary 
prayer. Hi« father, having in vain confined him in 
a dark room of his own house, cited him before the 
magistrates, and, on Francis’s declining all civil 
jurisdiction in such a case, before the bishop, in 
order to compel him to renounce his inheritance. 
Francis abandoned all, even to the very clothes he 
wore, and then declared ‘till now he had been the 
son of Bernardone, but that henceforth he had but 
one Father, Him that is in heaven.’ Thenceforth 
no humiliation was too low for Francis ; he begged 
at the gates of monasteries ; he discharged the most 
menial offices; he served the lepers in the hospital 
at Oubbio with the most tender assiduity. He 
worked with his own hands at the building of the 
church of St Damian, and at that of Sta Maria 
degli Angeli, which he afterwards called his 
‘ l’oitiuiiculn,’ or ‘little inheritance;’ and as the 
last act of self-spoliation, and the final acceptance 
of the gift of poverty, lie threw aside his wallet, 
his stall, and liis shoes, and m rayed himself in a 
single brown tunic of coar-e woollen cloth, girt with 
a hempen cord. This- was in his twentv-sixth year, 
in 120A His enthusiasm by degrees excited emula- 
tion. Two of his fellow-townsmen. Bernard Quinta* 
'•die and IVter Cattano, were his fir~t associates. 
They were followed, although slowly, bv others; 
and it "as not till 1210 that, hi- brotherhood 
having now increased to eleven in number, he 
drew up for it a rule, selected bv thrice opening at 


random the gospels upon the nltar, and taking 
the passages thus indicated as the basis of the 
vonng institute. The new brethren repaired to 
Rome, where their rule was approved at first only 
orally by Pope Innocent III. in 1210. The two 
following years were spent by tlie brotherhood in 
preaching and exhorting the people in various rural 
districts ; and Francis, returning to Assisi in 1212, 
finally settled the simple constitution of his order, 
the church of Sta Mana degli Angeli being assigned 
to them as their home. 

In common with the older forms of monastic life, 
the Franciscan institute is founded on the three 
vows of chastity, poverty, and obedience ; hut of 
these the second was, in the eyes of Francis, the 
first in importance and in spiritual efficacy. In 
other orders the practice of poverty consisted in 
the mere negation of riches. With Francis it was 
an active and positive principle. In other orders, 
although the individuals could not possess, it 
was lawful for the community to hold property 
in common. Francis repudiated all idea of pro- 
perty. alike for his order and for its members ; he 
even disclaimed for them the property in those 
things which they retained for personal use — the 
clothes which they wore, the cord with which they 
were girded, the 'very breviary from which they 
chanted the divine office. The very impossibility, 
to human seeming, of these vows, was their strength. 
Numbers crowded to the standard of Francis. He 
told them oil' in parties to different provinces of 
Italy. Five of the brotherhood repaired to Morocco 
to preach to the Moors, and, as the first martyrs of 
the order, fell victims to their holy daring. Success 
removed all the hesitation with which the institute 
at first was regarded, and in 121G the order was 
solemnly approved by Pope Innocent. From this 
date it 'increased with extraordinary rapidity. At 
the lust general assembly, held in 1*219, 5000 mem- 
bers were present ; 500 more were claimants for 
admission. Francis himself inaugurated the future 
missionary character of his brotherhood hv going 
(1223) to the East, and preaching the gospel in the 
presence of the sultan of Egypt himself ; hut the 
only fruit of his mission was a promise fiom the 
sultan of more indulgent treatment for the Chris- 
tian captives, and for the Franciscan order the 
privilege which they have since enjoyed as 
guardians of the Church of the Holy Scpulchie. 
It is after his return to Italy that his biographers 
place the celebrated legend, which, to friends or 
to enemies, has so long been a subject of venera- 
tion or of ridicule — his receiving, while in an 
ecstasy of prayer, the marks ( stigmata ) upon 
his own pei-soh of the wounds of our Divine 
Redeemer. The scene of this event is laid on Monte 
Alverno, a place still sacred in the traditions of the 
order ; and the date is September 17, 1224. Two 
years later St Francis died, October*!, 122G. On the 
approach of his last hour he requested that lie 
should he carried upon a bier to the church, where 
be bad himself placed on t lie bare ground, thus 
realising in his death the (doctrine which lie bad 
made in life the basis of bis system. He was 
canonised by Pope Gregory IX. in 1228. 

The works of St Francis (folio, 1739) consist of 
Icttcis, sermon-s, ascetic ticatiscs, proverbs, moral > 
apothegms, and hymns. The latter are among the 
earliest metrical specimens of the Italian language. 
They are exceedingly simple, and full of the tender* 
cst expressions of the love of God. His pro-e is 
often more poetical than his poetry itself, abound- 
ing in allegory and poetical personification. Few 
writers liai e ever turned the love and admiration 
of external nature to a purpose so beautifully 
devotional. ‘ Of all the saints,’ saws Dean Milmnn, 
‘St Francis was the most blameless and gentle.’ 
No saint, it may he added, has been the subject of 
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more exaggerated panegyric from the writers of his 
order; and one of the works in liis praise — a parallel 
between St Francis and our Divine Redeemer — is 
disowned by tlie Roman Catholic community as a 
most reprehensible exaggeration, the fruit 'of an 
affectionate but most misdirected zeal for the 
memory of the founder of the Franciscan order. 

See Franciscans; also the Bollandist Ada Sanctorum 
for October 4; St Bonaventure, Life of St Francis; 
Butler, Lives of the Saints; Hilman, Latin Christi- 
anity;^ Hase, Franz von Assisi (1856); Mrs Olipliant, 
Francis of Assisi (1871); Archbishop Alemany, Fran- 
cisco d’ Assisi (New York) ; Cherance, Life of St Francis 
(Burns & Oates, new cd. 1887); the Abbe Le Monnier, 
■ St Francois d’Assise (2 vols. 1889). 

Francis of Paola. See Francesco di 
Paula. 

Francis of Sales, a distinguished Catholic 
saint, was born August 21, 1567, at the family 
castle of Sales, near Annecy, in Savoy. He was the 
heir of the family honours, and his education was 
designed by his father to lit him for a career of 
distinction. From the provincial colleges of La 
Roche and Annecy he was sent to Paris in 1578, 
where he entered the then brilliant school of the 
Jesuits. In 1584 he went to Padua for the course 
of civil law, and pursued his studies there with 
great distinction till 1591. At this time his father, 
who had obtained for him a place in the senate, 
proposed to him a very brilliant and advantageous 
marriage ; but he bad already resolved to devote him- 
self to the priesthood, and with difficulty obtained 
liis father’s consent to enter into orders in the 
diocese of Geneva. He soon became distinguished 
as a preacher. Very soon after his ordination 
he was employed by liis bishop in a mission for 
the conversion of the Calvinistic population of 
Chablais, which had been recently annexed to 
the duchy of Savoy. The success of this mission 
was almost unprecedented. One of the most 
remarkable incidents of his mission was a con- 
ference with the celebrated Calvinist leader, 
Theodore de Beza. At the termination of this 
mission, Francis was in 1596 appointed coadjutor 
to the Bishop of Geneva, Mgr. Granier, with the 
title of Bishop of Nicopolis. It was with much 
difficulty that the pope, Innocent IX. , induced him 
to accept this dignity. In 1G02, having occasion to 
go to Paris, he was invited to preach the Lent in 
the chapel of the Louvre ; and his lectures were 
reputed to have had so much influence in bringing 
about the conversion of several Huguenot nobles, 
that the king tried to induce him to accept a 
French bishopric ; but in vain. He returned to his 
diocese ; and soon afterwards, on the death of 
Mgr. Granier, he succeeded to the bishopric of 
Geneva. His administration of this charge was 
bevond all praise. Being again invited to preach 
the Lent at Dijon, he was once more pressed to 
accept a French bishopric. But lie still declined 
this honour, as he also declined in 1607 the offer of 
the cardinalate from the pope Leo XL It was 
about this time that he published bis well-known 
Introduction to a Devout Life, which has continued 
to the present day one of the most popular manuals 
of piety and the ascetic life. Among liis measures . 
for the renovation of the monastic spirit, a very 
important one was the establishment of a congrega- 
tion of nuns of the order of the Visitation, under 
the direction of Madame de Chantal, with whom 
he long maintained a correspondence on every 
subject connected with the spiritual and religions 
life, published in 1660. In 160S liis infirmities 
compelled him to solicit the assistance of a co- 
adjutor in the charge of his diocese. He continued, 
however, to labour to the last. His last sermon 
was delivered at Lyons on Christmas eve in 1622 ; 
on Christmas-day' he was seized with paralysis. 
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and on the 28th of the same month he expired. 
His remains were ultimately translated to Annecy; 
and in 1665 he was solemnly canonised as a saint, 
by Alexander VII., bis festival being held on 
January 29. 

His works were published in a collected form in 2 vols. 
folio at Paris in 1641 (best ed. by Migne, 9 vols. 1S61-G4) ; 
but the separate works (especially the- Devout Life, 
M’lncn has been translated into almost every European 
language) have passed through innumerable editions, and 
still retain their popularity. There are French Lives by 
Hamon (otli ed. 1867) and Perennes (3d ed. 1879): and 
in English by Mrs Lear (1877). 

Francis Xavier. See Xavier. 

Franck, Sebastian, one of the earliest masters 
of German prose, was born at Donauworth in 
1499, and became a priest. Converted to Pro- 
testantism, lie showed the bent of his mind in 
a Treatise against the Horrible Vice of Drunkenness 
( 152S ). But liis insistence upon a moral reform in 
men’s lives as being more important and more 
fundamental than a reform of dogma soon caused 
him to drift away from the school of Luther. 
Consequently, be incurred, in 1531, the sentence of 
banishment from Strasburg, where be bad settled 
two years before, because of the freedom and in- 
dependence of liis views, and especially the advo- 
cacy of religious toleration expressed in his 
Chronica. This book is probably the first attempt 
at a universal history in the German tongue. 
Thereupon Franck settled in Esslingen as a soap- 
boiler in 1531, but during the following year 
removed to Ulm, where he took up the calling of 
printer. The publication of liis Paradoxa in 1534 
was the ultimate cause of his expulsion from that 
city in 1539. He died in 1542 at Basel. Besides 
the works mentioned Franck wrote Wcltbuch ; 
Spiegel wid Bildniss des ganzen Erdbodens (1534), 
Chronica des ganzen tentschcn Lands (1538), Die 
giildene Arclic (1539); and he printed one of the 
earliest collections of popular proverbs in German 
in 1541. His historical writings, although dis- 
torted by mystic fancies, and horn the modern 
point of view uncritical, are nevertheless distin- 
guished for their justness and love of truth. See 
works by Bischof (1S56), Hase (1869), WeinkaufF 
(1877), and Haggenmacher (18S6). 

Francke, August Hermann, founder of the 
orphan asylum and several educational institutions 
at Halle, was born at Liibeck, 22d March 1663. 
In 1692 lie obtained the professorship of Oriental 
Languages at Halle, which in 1698 he exchanged 
for that of Theology. He died on Sth June 
1727. A pupil of Spener and the teacher of 
Zinzendorf, Francke belonged to the ranks of those 
who carried forward the pietistic movement (see 
Pietism); his activity, however, took the practical 
direction of founding, endowing, and organising 
various educational institutions at Halle. Amongst 
these were a school for the poor, a predagoginm, a 
burgher school, a Latin school, and a seminary for 
training teachers for these establishments, all 
founded in one year, 1695 ; and with them was 
associated an orphanage, which became in the 
course of time the most important of all Francke’s 
institutions. At the time of liis death liis schools 
were frequented by more than 2300 pupils. Al- 
though Francke’s principal aim was to impart 
religions instruction to poor and neglected children, 
he did not overlook the needs of their practical 
nature : lie founded also a printing-office and an 
apothecary's shop, and had them instructed in 
natural science and their native tongue, as well as 
in physical exercises and manual trades. At the 
present time all Francke’s foundations exist with 
but little alteration ; in addition to those mentioned 
there are also a real-gymnasium, two schools for 
girls, and a free school. The number of pupils is 
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more than 3000 annually. See Lives by Kramer 
(2d cd. 1SS3) and Stein (2d ed. 1SSG). 
Franco-German War. See Fraxce. 
Francolin ( Franeolinus ), a genus of birds of 
the grou«e family Tetraonuhe, closely allied to 
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Gray Francolin ( Franeolinus ponticcrianus). 

partridges. They are distinctly Ethiopian and 
Oriental birds, but one handsome species, the 
Black Francolin (F. vulgaris), used to lie found in 
Spain, Italy, and Sicily, whence it has been hunted 
out. In Cyprus it still occurs, and has its home 
in Asia Minor, Palestine, and farther east. 

Franconia, a loosely connected aggregate of 
districts and toiritorics lying chiefly within the 
basins of the Khinc, the Main, and the Xeckar, 
the exact boundaries of which have varied at 
different periods of history. Strictly taken, the 
name seems to have come into general use as a 
politico-territorial designation in the end of the 9th 
century, to indicate the districts included within 
a line drawn fiom Cologne to Cas«el, thence to 
the Fichtelgebirge, and further by way of Nurem- 
berg and Spires hack to Cologne. This region was 
looked upon as the original home of the Frankish 
people, and as the centre of the Germanic empire ; 
within its boundaries, and on its soil, the king of 
the Germans was for a long time both elected and 
crowned, lt^ was, however, divided into two por- 
tions, Ery-t Franconia and Bhenish Franconia, the 
lino of division between them coinciding, generally 
speaking, with the Spessart. The first duke in 
(not of) Franconia was Conrad I., recognised in 
900, but five years later elevated to the German 
throne. Shortly afterwards F’ranconia became 
immediately subject to the imperial crown, the 
dignity of dnke being, it would seem, conferred or 
withheld at the emperor’s pleasure. Meanwhile 
the legion itself was split up into a great number 
of lordships, eonntships, and ecclesiastical domains, 
the-e last belonging in great part to the powerful 
bishops of Wiiizlmrg, Worms, Spires, Bamberg, 
and Mayence. In 12GS, how ever, the bi-hop of 
M in/bnrg successfully asserted his claim to the 
title of duke in East Franconia, hut it was a 
Franconia reduced to little more than the territory 
immediately subject to itlie bishop. In 1501 Maxi- 
milian I., when dividing the empire into circles, 
nlsdMiM Bhenish Franconia, ami lestrieted the 
title Franconia to a circle nearly conterminous with 
thy district included within a line drawn through 
Wnrrhnrg, Bayreuth, ami Kirhstudr. The name, 
however, reused to be u-ed officially from 1S0G to 
l!>37 ; in this latterycar the three northern divisions 


of the kingdom of Bavaria ( q.v.) were called Upper, 
Middle, and Lower Franconia. 

Francs - tircurs ( ‘ free - shooters ! ), armed 
bands of French peasants and others that sprang 
into existence during the progress of the Franco- 
Prussian war. At first their military organisation 
was very imperfect ; afterwards this defect was in 
some measure remedied, and they were even formed 
into regular corps. For the most part they earned 
on a guerilla warfare, attacking small detachments 
of the enemy, and cutting off foraging parties. 
At first they were not recognised by the Germans 
as having any military standing at all, and when 
captured they were shot ; hut after a time, when 
they co-operated with the regular French army, 
such recognition was accorded them. 

Franckcr, a handsome town of the Nether- 
lands, province of Friesland, 9 miles WSW. of 
Leeuwarden by rail. It was formerly the seat of 
a university, founded in 15S5, but abolished by 
Napoleon in 1S10. Frnneker possesses Elsingas 
notable planetarium ( 1773— SO ). Pop. G920. 

Frangipani, an illustrions Roman house, 
whoso authentic history goes hack to 1014, and 
which played an important part in the qnanels 
of the Guelphs and Ghihellines in the 12th and 
13th centuries. They fortified the Colosseum, and 
included the arch of Titus and part of the Palatine 
in their castles. One of the most notable of the 
family was Giovanni Frangipani, lord of Astura, 
who captured Conradin (q.v.) of Swabia in 12G8, 
and delivered him to his enemies. A branch of the 
Frangipani still flourishes in the province of Udine. 
The Croatian family of the same name claim 
descent from the great Roman barons, hut arc 
really of Slav origin, their title being properly 
Fraiilcopan ( 4 Frank the lord ’). 

Frankalmoign (Lat. libera clclmosyna, ‘free 
alms’). See Feudalism, p. G00. 
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Saxony, on an affluent of the Muhle, 32’miles SW. 
of Dresden, lias manufactures of cottons, woollens, 
and silk-stufl’s, also dye-works, a cigar-factory, and 
a foundry. It possesses some technical schools. 
Pop. (1875) 10,402; (1S85) 10, SOS. 

Frankcnlianscn, a town of Germany, in 
Schwarzlmrg-Rudolstadt, standing on the Wippcr, 
27 miles NN W. of Weimar, has brine-springs and 
a hospital for scrofulous children. In the vicinity 
arc the Kyfl’hiiuser and Falkenlmrg with Bnr- 
barossa’s Cave. Pop. 40S5. Near Frankenhausen, 
on 15th May 1525, the revolted peasants under 
Miinzer were defeated by the Saxon, Brunswick, 
and Hessian troops. 

Frankenstein, a town of Prussian Silesia, 
on an affluent of the Neisse, 37 miles SSW. of 
Breslau, has a large trade in corn, also joiners’ 
workshops, and establishments for making straw 
lints and carriages. Pop. 8017. 

Frankenstein, in the romance of that name, 
written in IS 10- IS by Mr.-, Shelley (Mary Godwin) 
in imitation of the old German stories of the super- 
natural, is tlio mortal who, having liv the resomces 
of natural science created a being in the form of 
man, is tormented by the monster of bis own 
ci cation. In popular usage the term Frankenstein 
itself is often inaccurately applied to any creation 
which proves a cause of anxiety or disaster to its 
author. 

Frankontli.nl. a manufacturing town of Ger- 
many, in the Bavarian Palatinate, 7 miles SW. of 
Worms by rail, and 31 IV. of the Rhine by a 
canal. Its industries include a sugar-factory, 
machine and boiler works, a cork-cntting factory, 
a bell-foundry, and breweries, and it lias a trade 
in wine, iron, and timber. A village existed here 
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in the 8th century. Created a town in 1577, and 
shortly afterwards made a fortress, Franlcentlial 
suffered severely in the Thirty Years’ War; it 
was burned to the ground by the French in 1689, 
but rebuilt in 1697. Pop. (1875 ) 7907; (1885) 
10,942. 

Frankfort, the capital of Kentucky, is situated 
amid picturesque scenery on the Kentucky River, 
here crossed by a bridge, 29 miles NW. of Lexington 
by rail. It contains a State-house built of Ken- 
tucky marble, the state library, penitentiary, and 
other institutions, and has distilleries, Hour-mills, 
and a cotton -factory. Pop. (1880) 6958. 

Frankfort-on-tlie-Maiii ( Ger. Frankfurt- 
mn-Main ), a wealthy commercial city in the 
Prussian province of Hesse-Nassau, formerly a 
free city, long famous as the place of election of 
the German emperors, and the seat of the Diet 
from 1S16 till 1866, is situated on the right bank of 
the Main, 22 miles from its confluence with the 
Rhine at Mainz, and 112 SE. of Cologne by rail. 
Pop. (1800) 40,000; (1867 ) 78,000; (1875) 103,315; 
(1885) 154,513, of whom 43,663 were Catholics, 
and 15,554 Jews. The city has of late been much 
extended and improved, and many handsome 
public and private buildings have been erected ; 
but the oldest part still contains many narrow 
and crooked streets, with quaint, high-gabled 
houses. The fortifications have been replaced by 
ornamental promenades; the river is bordered by 
broad quays ; and the ancestral house of the 
Rothschilds is now the solitary relic of the 
famous Juden-Gasse, the ghetto of Frankfort. 
The Roemer or town-house, a Gothic edifice of 
1405-16, contains the Kaisersaal or imperial hall, 
where each newly-elected emperor held his public 
banquet, at which he was waited upon by the 
high officers of the empire. On the walls hang 
the portraits of the emperors from Conrad to 
Leopold II. The coronation took place in the 
cathedral of St Bartholomew (13th to 16th 
centuries), which also contains the chapel in 
which the Electors (q.v.) voted. The palace of 
the Prince of Thurn and Taxis (1730) was the 
.meeting-place of the North German Diet from 
1816 till 1866, while the Constituent Assembly 
of 1848-49 met in the church of St Paul. The 
Saalhof ' stands on the site of an earlier palace 
of the Carlovingian kings ; the chapel dates from 
the 12th century. The new exchange was opened 
in 1879, the opera-house in 1880, and there are 
several other imposing new public buildings, 
besides museums, art-galleries, a public library', 
numerous churches, and many charitable and 
educational institutions, including two conserva- 
tories of music. One of the squares is adorned 
with a statue of Goethe, a native of the town ; 
in another is the elaborate Gutenberg monument, 
commemorating the invention of printing. Frank- 
fort is connected with the suburb of Saclisen- 
liausen,- on the left bank of the Main, by' seven 
bridges (three railway bridges), the oldest of which 
was built in 1342. The city lies at the junction 
of seven railways, which since 18S8 have converged 
in the new Central Station, one of the largest and 
handsomest in Europe ; it is tire focus of many 
important roads ; and it has direct water-communi- 
cation with the North Sea, vid the Main and the 
Rhine. The commerce has thus at all times been 
considerable ; and in the 16th century- the Frank- 
fort spring and autumn fairs, now insignificant 
except as leather hud horse markets, were among 
the most important in Europe. The chief articles 
of trade are colonial wares, iron and steel goods, 
leather, hides, skins, coals, wine, and beer. The 
manufacturing industry has largely developed since 
the town became Prussian. Selling-machines and 


other machinery', chemicals, soap and perfumery, 
iron goods, straw and felt hats are among the chief 
manufactures. _ Its chief importance, however, is 
due to its position as one of the leading money- 
markets of the world. The aggregate capital of its 
bankers, many of whom are Jews, is said to be 
about £20,000,000, and the annual transactions in 
bills of exchange about £12,000,000. 

Frankfort is said to owe its name to Charle- 
magne, who led his Franks across a ford here to 
attack the Saxons beyond the Main. It was 
early recognised as a suitable place for national 
meetings, and in 794 Charlemagne convoked a 
council here. From S43 till 889 it was the capital 
of the eastern Frankish kingdom. In 1257 Frank- 
fort was made the first free city of the German 
empire, and it also became the most important. 
In 1356 Charles IV. confirmed by- the ‘ Golden 
Bull (carefully preserved in the city archives) 
the right, which it had enjoyed since the days 
of Frederick Barbarossa (1152), of being the place 
for the election of the German emperors. The 
city embraced the Reformation in 1530 ; and in 
1558 certain of the Protestant princes of Germany- 
issued a declaration known as the Frankfort 
Recess in favour of the Augsburg Confession. 
Frankfort lost its independence in the Confedera- 
tion of the Rhine, and from 1810 till 1813 it was the 
capital of a temporary grand-duchy. It recovered 
its privileges as a free city- in 1816 ; but in 1866, 
having espoused the Austrian cause in the seven 
weeks* war, it was seized by the Prussians (July 
16th), a fine of 6,000,000 florins was imposed on it, 
and on October 18th it was formally incorporated 
with Prussia. The Peace of Frankfort, which 
ended the Franco-German war of 1870-71, was 
signed 10th May 1871 at the Swan Hotel by- Prince 
Bismarck and Jules Favre. See works by Horne 
and Grotefend (18S2-S4). 

Frankfort-on-tlie-Odev, a town of Prussia, 
in the province of Brandenburg, 51 miles ESE. 
of Berlin, is a handsome, well-built town, with 
three suburbs, one of which lies on the right bank 
of the Oder, and is connected with the remainder 
' of the town by a wooden bridge. The university, 
founded in 1506, was in 1811 incorporated with 
that of Breslau. Three great fairs are held annu- 
ally. The principal manufactures embrace machines, 
hardware, organs, chemicals, stoneware, sugar, 
tobacco, spirits, leather, and paper. The town 
has also iron-foundries, tanneries, and breweries. 
Its situation on a navigable river, connected by 
1 canals with the Vistula and the Elbe, has always 
made it a place of considerable commercial import- 
ance. Pop. (1S75) 47,176; (1885) 54,084. It was 
a flourishing member of the Hanseatic League in 
the 14th and loth centuries ; since then it has 
been several times besieged and ravaged in war. 
At Kunersdorf, 44 miles E. of Frankfort, on 
August 12, 1759, Frederick the Great suffered a 
great defeat from the Russo-Austrian forces. 

Frankincense (Lat. thus), a name employed | 
to designate various fragrant resinous substances 
which diffuse a strong fragrance in burning, and 
are on that account used in certain religious ser- 
vices. The frankincense of the Jews, and also of 
the ancient Greeks and Romans, was chiefly or 
entirely the substance now known as Olibttniim 
(q.v.), "the produce of an Amyridaceous Indian 
tree (see Boswelwa). Several trees, however, of 
different orders, yield substances used as frank- 
incense instead of olibanum, in different parts of 
the world, as several species of Icica and of Croton 
in America; and the common fir (see Fffi) in 
Europe, the resinous product of which is the 
Common Frankincense of the pharmacopoeias, 
although in the shops concrete American turpentine 



798 


FRANKING LETTERS 


FRANKLIN 


is very often sold under this name. It is used in 
the composition of stimulating plasters, &c. Bur- 
gundy pitch is made from it. It is a spontaneous 
exudation from the tree, hardening by exposure 
to the air, and generally of a whitish or pinkish 
colour, with a rather agreeable odour and a balsamic 
taste. See Incense. 

Franking Letters. On the introduction of 
the uniform penny-postage on all inland letters in 
1S40, the privilege formerly enjoyed by peers and 
members of the House of Commons, and many 
oflicial persons, of fraiiling—lc. of sending and 
receiving letters duty free— was finally abolished. 
The privilege was claimed by the House of Com- 
mons in 1GG0, but the claim was rejected by the 
Lords, when it came before them as a clause in 
the Act 12 Charles II. chap. 33. Nevertheless, 
tlie indenture deposited with the letters-patent 
appointing Henry Bishop postmaster-general in 
that year expressly allowed the free transport of 
all letters to or from the king, the' great officers of 
stnte, and single inland letters of the members of 
parliament for that session only. The practice of 
franking letters seems, however, to have been 
carried on until it was expressly granted, and the 
beneficiaries of the privilege denned, by the Act 4 
George III. chap. 24 (17G4). By this statute each 
member of either House of Parliament was entitled 
to send free ten letters every day, not exceeding 
an ounce in weight each, to any place in the 
United Kingdom, and to receive fifteen. As it was 
not necessary that the letter should be either 
written by or to the privileged person, the privi- 
lege was greatly abused. All that was requisite 
was that the member should write his name or 
title on the corner of the letter. But from 1837 
till the abolition of the privilege it was required 
that the whole address should be written by the 
member; that he should add not only his name, 
but the name of the post-town, and the day of the 
month ; and that the letter should he posted on 
the day on which it was written or the following 
day, and in a post-town within 20 miles of which 
the person franking was then actually resident. 

Frankland, Edward, D.C.L., LL.D., Ph.D., 
chemist, was born near Lancaster in 1825, and was 
appointed professor of Chemistry in Owens College 
in 1831, Bartholomew’s Hospital in 1837, the Royal 
Institution in 18G3, the Royal College of Chemistry 
in 18G5, and the Normal School of Science, Soutli 
Kensington, in 1SS1 (resigned 1883). He was 
elected a Fellow of the Koval Society in 1S53, a 
corresponding member of the French Academy in 
1SGG, and afterwards of other foreign learned 
bodies. He lias collected many of his papers in 
Experimental Researches in Pure, Applied, and 
Physical Chemistry (1878), and published, in addi- 
tion to manuals and lectures, works on lighting, 
sanitation, Ac., besides sharing Lockyer’s researches 
in the atmosphere of the sun. 

Franklin, the English freeholder of former 
times, who held his lands of the crown, free from 
any feudal servitude to a subject-superior. He is 
one of Chaucer's group, and his description in the 
prologue to the Canterbury Talcs will keep his 
memory from ever being forgotten. It is the 
linost picture in our literature of the hearty old 
country gentleman. In later times the franklin 
•Wins to have fallen in dignity (cf. Winter's Talc, 
V. ii. 173), his po-dtion apparently corresponding to 
that of the well-to-do ycomau; yet I)r Johnson’s 
remark that franklin is ‘ not improperly Englished 
a gentleman servant ’ was at no time accurate. 

Franklin, capital of Venango county, Pennsyl- 
vania, on the Alleghany River, 123 miles by rail 
{(ii direct) N. of Pittsburg, with machine-shops, 
flouring- mill-, and “eier.tl oil-refmcries. Its chief 


trade is iu petroleum, obtained in the vicinity. 
Pop. (18S0) 5010. 

Franklin. Benjamin, the youngest son and 
fifteenth child of a family of seventeen children, 
was born in Boston, in the state coryriiW tssa in r s. 
of Massachusetts, on the 17th of t>r j. n. uratawit 
January 170G. Equipped only _ company, 
with such education as lie could pick up in scant 
two years at a primary school, he was apprenticed 
at twelve to his brother James to learn the trade 
of a printer, at which he soon became notably 
expert.. He had been there about three years 
when his brother established a newspaper called 
the New England Courant, which Beniamin, after 
assisting in the printing, was required to deliver 
to the subscribers. He so effectively repaired the 
deficiencies of his early education during the three 
or four years of Lis apprenticeship that he ventured 
to try his hand as a contributor to the columns of 
the newspaper, and with such success that, when 
his brother was arrested and imprisoned for a month 
by the Speaker of the Assembly for a too liberal 
exercise of his critical faculties, the inanagement 
of the paper was confided to Benjamin. The 
younger brother presumed perhaps too much upon 
his success ; and for this and other reasons, the rela- 
tions of the two gradually ceased to be harmonious, 
and despairing of finding satisfactory employment 
elsewhere in Boston, Franklin sold some of his 
books for a little money, with, the determination 
to try his fortune elsewhere. He finally drifted 
to Philadelphia, where he landed on the Market 
Street wharf one Sunday morning, a friendless lad 
of seventeen, with one dollar anti one shilling only 
in his pocket. He was fortunate enough to find cm- 
doyment immediately with a printer who had very 
ittle knowledge of ' his business, and to whom 
therefore Franklin’s expertness and ingenuity were 
not long in proving almost indispensable. Not 
many months elapsed before an accident secured 
him the acquaintance of Sir William Keith, the 
governor of the colony, who persuaded him to 
go over to England for the requisite material to 
establish himself in the printing business in Phila- 
delphia, by the promise to advance what money ho 
would need for this purpose, and also to secure to. 
him the printing for the government. Franklin 
arrived in London on the 12th December 1724. 
Instead of the letters of credit lie was authorised 
to expect were awaiting him there ho discovered 
to his consternation that no one who knew 
Keith placed the smallest dependence upon his 
word, and a gentleman whose acquaintance he had 
made on the passage laughed at the idea of the 
governor giving a letter of credit, who, ns he said, 
had no credit to give. Franklin soon sought and 
found employment in a London printing-house, 
where he remained for the next eighteen months, 
lie then returned to Philadelphia, where, in con- 
nection with a fellow-printer whose father advanced 
some capital, he established a printing-house for 
himself. His skill as a printer, his industry, his 
good sense and personal popularity ensured him 
prompt and signal success. In September 1729 he 
bought for a trilie the Pennsylvania Gazelle, a 
newspaper then only three months old, and in its 
columns proceeded to lay the foundations of a 
reputation as a journalist to which he owes no 
inconsiderable portion of bis distinction among 
men. 

In the following year Franklin married his old 
love, Deborah Read, now a widow, a young woman 
of his own station in life, bv whom he had two 
children, a son who died in his youth, and a 
daughter, Sally, who afterwards became Mrs I’aclie, 
a name since honourably associated with the 
lii-tory of American science. In 1732 lie com- 
menced the publication of what is still known to 
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literature as Poor Pickard’s Almanac, which at- 
tained a circulation then unprecedented in the 
colonies. His contributions to it have been repub- 
lished in many languages. In 1730 Franklin was 
appointed clerk of the Assembly, in 1737 post- 
master of Philadelphia ; and shortly after he was 
elected a member of the Assembly, to which body 
he was re-elected almost uninterruptedly until his 
first mission to England, previous to which he was 
promoted to the office of deputy postmaster-general 
for the colonies. 

In 1746 he commenced those fruitful researches in 
electricity which gave him a position among the most 
illustrious natural philosophers. He exhibited in a 
more distinct form than heretofore the theory of 
positive and negative electricity ; by his famous 
experiment with a boy’s kite he proved that light- 
ning and electricity are identical ; and he it was 
who suggested the protecting of buildings by light- 
ning-conductors. His electrical discoveries secured 
to him at the comparatively early age of forty- 
seven an election to the Royal Society of London. 
Outside of his contributions to electrical science 
Franklin was the author of many other discoveries 
of only less importance ; among them three are 
deserving of special mention. They are : ( 1 ) The 
course of storms over the North American continent 
— a discovery which marked an epoch in the science 
of meteorology, and which has since been utilised 
by the aid of land and ocean telegraphy. (2) The 
course and most important characteristics of the 
Gulf Stream, its high temperature, and the con- 
sequent uses of the thermometer in navigation. 
(3) The diverse powers of different colours to absorb 
solar heat. 

Rut the researches upon which Franklin’s scien- 
tific celebrity mainly depends occupied at the most 
only seven or eight years, and then gave way to 
the more immediately pressing calls of his country 
in other spheres, where only the true proportions 
of his genius were revealed. His electrical experi- 
ments, brilliant as they were, were only the em- 
bellishments of his greater career as a statesman 
and diplomatist. In 1757 he was sent to England 
to insist upon the right of the province to tax the 
proprietors of the land still held under the Penn 
charter for their share of the cost of defending it 
from hostile Frenchmen and Indians. His mission 
was crowned with success. He was absent on this 
work five years, during which he received honorary 
degrees from Oxford and Edinburgh. In 1764 he 
was again sent to England to contest the pretensions 
of pariiament to tax the American colonies without 
representation. The differences, however, between 
the mother-government and the colonies in regard 
to the prerogatives of the crown and the powers 
of parliament at last became too grave to be recon- 
ciled by negotiation. The officers sent by the home 
government to New England were resisted in the 
discharge of their duty, and in 1775 patriotism as 
well as regard for his personal safety decided 
Franklin to return to the United States, where he 
at once participated actively in the measures and 
deliberations of the colonists, which resulted in the 
declaration of their independence on the 4th July 
1776, and in constituting what has since been known 
as the Republic of the United States. 

To secure foreign assistance in prosecuting the 
war in which the colonies were already engaged 
with Great Britain, Franklin, now in the seventy- 
first year of his age, was sent to Paris. He reached 
the French capital in the winter of 1776-77, where 
his fame as a philosopher as well as a statesman 
had already preceded him. His great skill as a 
negotiator and immense personal popularity, rein- 
forced by the then hereditary antipathy of the 
French and English people for each other, con- 
spired to favour the purpose of Franklin’s mission. 


A treaty of alliance with the United States was 
s lg? le d b y French king on the 6th of February 
1778, while opportune and substantial aids in anus 
and munitions of war as well as money were sup- 
plied from the royal arsenals and treasury. On the 
3d of September 1783 his mission was crowned 
with success through England’s recognition of the 
independence of the United States. Franklin 
continued to discharge the duties of minister- 
plenipotentiary in Paris until 17S5, when, in 
consequence of his advanced age and increasing 
infirmities, he was relieved at his own request. 
He reached Philadelphia on the 14th of Sep- 
tember 17S5, when he was elected almost im- 
mediately president of the state of Pennsylvania, 
with but one dissenting vote besides his own. To 
this office he was twice re-elected unanimously. 
During the period of his service as president he 
was also chosen a delegate to the convention which 
framed the constitution of the United States. 
With the expiration of his third term as presi- 
dent in 178S Franklin retired from public life, 
after an almost continuous service of more than 
forty years, with a fortune neither too large nor 
too small for his fame or his comfort. Franklin 
was the founder and first president of the Philo- 
sophical Society of Pennsylvania, and an honorary 
member of all the leading scientific societies of the 
Old World. 

He died on the 17th April 1790, in the eighty- 
fourth year of his age, and was buried in the grave- 
yard of Christ Church, Philadelphia. His writings 
continue to this day to be republished in almost 
every written tongue, and yet curiously enough he 
wrote nothing for the press after the termination 
of his editorial career except a half-dozen or more 
comparatively brief contributions to the journals 
of tne day, for the rectification of public opinion 
in Europe on American affairs. 

His complete writings, which have been edited by John 
Bigelow (10 vols. New York, 18S6-S7), consist almost 
exclusively of letters addressed to private individuals, 
very few of which were given to the press in his lifetime. 
Even his scientific discoveries were communicated to the 
world in letters to personal friends. The very interesting 
autobiography was specially edited by Bigelow (1868). 
In the Life of Franklin by Bigelow (published by Lippin- 
cott, Philadelphia), the author says he had ‘tried to con- 
dense everything Franklin left behind him that any one 
not pursuing special investigations now cares to read of 
the most eminent journalist, philosopher, diplomatist, 
and statesman of his time.’ 

Franklin, Sib John, rear-admiral, Arctic ex- 

E lorer, and colonial governor, was bora at Spilsby, 
lincolnshire, April 16, 1786, the youngest son of a 
family of twelve children. Franklin acquired the 
rudiments of learning at St Ives, and attended 
Louth grammar-school for two years. His father, 
in business in Spilsby, had destined John for the 
church. Such, however, was his enthusiasm for 
the sea that he determined to be a sailor. A trial 
voyage to Lisbon only confirming him in this deter- 
mination, he was in 1800 appointed to the quarter- 
deck of th e Polyphemus, and had the following year 
the honour of serving in the hard-fought battle of 
Copenhagen. Two months after this engagement 
Franklin joined the Investigator, commanded by his 
relative Captain Flinders, and under this able 
scientific officer, who was commissioned to explore 
and map the coasts of Australia, acquired the skill 
in surveying so eminently serviceable to him in his 
future career. 'Wrecked in the Porpoise, August 
18, 1S03, off' the coast of Australia, he made 
his passage from Canton to England in the Earl 
Camden, commanded by Sir Nathaniel Dance, 
and acted as signal midshipman in the action, on 
15th February 1S04, in which Captain Dance 
repulsed a strong French squadron led by Admiral 
Linois. A similar post he occupied with equal 
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intrepidity on the Bcllerophon in the battle of 
Trafalgar. Lieutenant, and latterly first-lieutenant, 
in the Bedford, Franklin distinguished himself in 
the attack on New Orleans by capturing one of the 
enemy’s gunboats,' receiving a slight wound in the 
hand-to-hand combat. 

The project for the discovery of a north-west 
passage revived at this period in the nation, and 
Franklin was appointed to the Trent, as second 
to Captain Buchan of the Dorothea , in the expedi- 
tion of ISIS sent by way of Spitzbergen. Though 
unsuccessful in its purpose, this voyage yet served 
to bring conspicuously before the leading scientific 
men of London Franklin’s eminent qualifications 
for the command of such enterprises, Iiis excellent 
seamanship, resourcefulness, disinterested love of 
science, perfect truthfulness and liberal candour in 
the recognition of the merits of his subordinates, 
his buoyant cheerfulness of temper, sustained by a 
deep sense of religion, and calm courage in danger. 
He was accordingly in 1819 entrusted with the com- 
mand of an Arctic'expedition proceeding from York 
Factory through Rupert’s Land. Wintering the 
first year on the Saskatchewan, and in the next 
on the ‘barren grounds, 1 the expedition in the follow- 
ing summer descended the Coppermine River and 
surveyed a considerable stretch of coast to the 
eastward, returning in 1S22 to York Factory after 
having traversed 5550 miles by land and water. 
On his arrival the same year in England, Franklin 
was raised to the post-rank of captain, and elected 
a Fellow of the Royal Society. The succeeding 
year, 1823, he married Eleanor, youngest daughter 
of Mr Porden, a distinguished architect. In a 
second expedition, 1825-27, Franklin descended the 
Mackenzie River, and traced the coast thence 
through 37’ to near the 150th meridian, approaching 
within 100 miles of the most eastern point attained 
by Captain Beechey co-operating from Behring 
Strait. In recognition of his achievements Franklin 
was knighted in 1829, and awarded the gold medal 
of the Geographical Society of Paris. His fust 
wife having died in 1S25, in 1S2S he married his 
second wife Jane, second daughter of Mr John 
Griflin. 

Appointed to the command of the Baivbow in 
the Mediterranean, Franklin rendered such im- 
portant service in the ‘war of liberation’ as to 
receive from King Otlio the Cross of the Redeemer 
of Greece, and on his return to England was created 
Knight Commander of the Guclphic order of Han- 
over. As lieutenant-governor of Van Diemen’s 
Land (now Tasmania), 1S34— 13, he laboured strenu- 
ously to promote the social as well as the political 
well-being of the colony. 

In 1815 Sir John was appointed to the command 
of an expedition for the discovery of the North- 
west Passage. The expedition, consisting of the 
Brctms and Terror, with 134 chosen officers and men, 
sailed from Grecnhithe on 19th May 1845, and was 
last seen on the 20lh July following by a whaler in 
Baffin Bay, in 74” 4 S’ N.'lftt. and UG’ 13' AY. long. 
Franklin’s instructions directed him, after approach- 
ing the longitude of about OS’ AV., to make south- 
wards for the coast, along which, basing his 
conclusions on previous surveys, he felt assured a 
passage, could lie navigated from the Fish River 
to Behring Strait. No tidings of the expedition 
having reached England, as many a« fifteen expedi- 
tions were despatched between" 1848 and 1S5J by 
England and America, with the object of rescu- 
ing or at least finding traces of the mi-sing ex- 
plorers— a mission in which Lady Franklin bore a 
noble part. T i aces of the missing ships were 
di-covered by Oinmamiey and Penny in August 
1850, and brought home by the Prince 'Albert, which 
had been fitted out bv Lady Franklin. The first 
winter, as late at least as April 1S4G, had, it was 


ascertained, been spent by Franklin and -his com- 
pany behind Beechey Island. In 1S54 Dr Rae, 
conducting an exploring party of the Hudson 
Bay Company from Repulse Bay, was told by the 
Eskimos that in 1S50 about forty white men had 
been seen dragging a boat over* the ice near the 
north shore of King AA’illiam Island, and that 
later in the same season their bodies were found a 
little to the north-west of Back’s Great Fish River, 
where they had perished of cold and famine. The 
latter statement was afterwards disproved, but 
articles obtained by the Eskimos from Franklin’s 
party and brought home by Dr Rae indisputably 
proved that the Eskimos had communicated witii 
members of the missing expedition. Following up 
the direction of Dr Rae’s information, the govern- 
ment in 1855 sent two canoes down the Great Fish 
River. The results of this expedition, added to the 
examinations which had been made by the many 
other expeditions of all straits, inlets, and coasts, 
except the region to the north of the Great Fish 
River, showed that a party from the Erebus and 
Terror endeavouring to reach the Hudson Bay 
Company settlements had been arrested within the 
channel "into which the Great Fish River discharges. 
The next exploring party in the yacht Fox, pur- 
chased and fitted out by Lady Franklin, Captain 
(afterwards Sir) Leopold M'Clintock, sailed from 
Aberdeen in July 1857. From the Eskimos in 
Boothia many relics of Franklin’s expedition were 
gathered by "the Fox, while articles belonging to 
Franklin’s ships and skeletons found along the 
west and south coasts told a terrible tale of 
disaster. Above all, a record found in a cairn at 
Point ATctory told the history of the expedition 
down to April 25, 1S48. This "record attested how 
Franklin on attempting to reach the coast of 
America was arrested by the obstruction of heavy 
ice pressing down from Melville Island through 
M'Clintock Channel (then unknown) upon King 
AA'illiam Island. 

An addendum in the handwriting of Captain 
Fitzjamcs, dated 25th April 1S48, briefly narrated 
that the Erebus and Terror ■ were deserted 22d 
April, 5 leagues NNAA’. of this, having been beset 
since 12th September 1S4C; that the officers and 
crews, 105 souls, under Captain Crozier, landed here 
in G9° 37’ 42” N. lat., 98° 41' AA r . long. ; and that Sir 
J. Franklin died 11th Juno 1847. Although many 
relics of the ships were found in the possession of 
the Eskimos there is no rea-on to believe that the 
retreating crews met with foul play. The Ameri- 
can .Captain Hall’s live years’ sojourn among the 
Eskimos, during which lie collected a variety of 
relics, only confirmed the conclusions reached by 
M'Clintock. In 187S-S0 the expedition of Lieuten- 
ant Schwatka of the United States army found the 
skeletons and other relics of Franklin’s men; the 
bones of one of Franklin’s lieutenants (Irving) were 
brought to Edinburgh and buried. Such is all that 
is known of the fate of Franklin and his brave men. 
He is entitled to the honour of being the first dis- 
coverer of the North-west Passage. The point 
reached by his ships brought him to within a few 
miles of that attained from the wcstwaid by .pre- 
vious explorations. A monument elected in 1875 in 
AVestminstcr Abbey commemorates his heroic ex- 
ploits and fate. Lady Franklin, whose devotion, to 
tier husband and his work has been referred to, died 
on ISth July 1875 at the age of eighty-three years. 

See the article Polau Kxn.OP.ATlo;,' anil the map 
there; also the narratives of the expeditions above 
referred to, especially M'Clintock’a Karrativc of the I'ote 
of Sir John PronUin (1800); the Report of the com- 
mittee appointed by the Eorils Cormitbsiowrs of the 
Admiralty (1852), with additional papers ( 1852), and 
papers relative to the recent Arctic expeditions in search 
of Sir John Franklin (1S51); Brown, The Kurth-i:iCi 


FRANKLINITE 


FRANZ-JOSEF LAND 


801 



Passage (1858); Markham’s Threshold of the Unknown 
Region { 1874); and Beesly's Sir John Franklin in the 
‘New Plutarch’ series (1880). Sir John’s own works 
were a Narrative of a Journey to the Shores of the Polar 
Sea in 1819-22 (1823), and a Narrative of a Second 
Expedition in 1825, 1826, and 1S27 (1828). 

Franklinite, a mineral composed chiefly of 
peroxide of iron, with oxides of zinc and of 
manganese, found in considerable quantity in 
Suffolk county, New Jersey, near the. village of 
Franklin, where it is smelted, into iron. 

Franklliarriage ( liberum maritagium) was 
a species of estate tail, where a man, on the 
marriage of his daughter or cousin or near blood - 
relation, gave lands to be held of the donor for 
four generations by the donees and heirs of their 
bodies. 

Frank-pledge, a custom prevailing in England 
before the Norman Conquest, whereby the freemen 
of a neighbourhood were responsible for the good- 
conduct of each other. Ten men formed an 
association called a tithing, in which the ten were 
answerable each for the others, so that, if one com- 
mitted an offence, the other nine were liable for 
In's appearance to make reparation. Should the 
offender abscond, the tithing, if unable to clear 
themselves from participation in the crime, were 
compelled to make good the penalty. The custom 
seems to have arisen out or the old family obli- 
gations, a man’s relations being called upon to 
become securities for payment of the compensation 
and other fines to which he was liable. A law of 
Edgar compels every man to find a surety who 
shall be responsible for his appearance when 
judicially summoned ; and the laws of Canute 
insist on every one belonging to some hundred and 
tithing, as well as onJiis providing sureties. 

The View of Pledge , or ascertaining to what 
tithing a man belonged, was an important part of 
the business of the local courts, ancl ultimately fell 
to the Court leet or Court of Frank Pledge, a court 
of record held once in the year, and not oftener, 
within a particular hundred, lordship, or manor, 
before the steward of the leet : being the king’s 
court granted by charter to the lords of those 
hundreds or manors. See Hanoi!. 

Franks, the name applied about the middle of 
the 3d century to a confederation of Germanic 
tribes dwelling on the (Middle and Lower Khine. 
The most important of these were the Sigambri, 
Chamavi, Bructerii, Ampsivarii, Chatti, Attuarii, 
and Salii. Later they became divided into two 
principal groups — the Salians, inhabiting the dis- 
tricts on both sides of the Lower Rhine, and the 
Ripuarians, settled on the Middle Rhine. In the 
3d and 4th centuries hordes of them began to move 
southwards and westwards into Gaul. In 35S the 
Emperor Julian, although he defeated the Salian 
invaders, allowed them to establish themselves per- 
manently in Toxandria, the country between the 
Meuse and the Scheldt. From this time Frankish 
chiefs and warriors frequently served in the Roman 
armies ; and during the 5th century they rendered 
valuable service to the empire in stemming the tide 
of barbarian invasion, especially at Mainz in 406 
and at Chfilons in 451. By this time the Salian 
Franks had made themselves masters of northern 
Gaul, whilst the Ripuarians were still concentrated 
around Cologne. Under Hlodowig or Clovis, king 
(481-511 ) of the former confederation, the Franks 
were converted to Christianity, whilst by his 
conquests in central Gaul, and by his subjugation 
of the Alemanni and the Ripuarian Franks, he 
not only extended his dominions as far as the 
Loire in the one direction and the Maine in the 
other, but he laid the foundations of what sub- 
sequently developed into the kingdom of France 
(q.v. ). ’To the Salian Franks is due the celebrated 
207 _ 


Salic Law (q.v.), which was probably drawn up 
before their conversion to Christianity, and to the 
cognate confederation the Lex Ripuariorum, a code 
that differed very little from the Lex Salica. We 
learn that_ the Franks were a stalwart race of 
warriors, distinguished by their free martial bear- 
mg, their general aspect of fierceness, their long 
flowing hair, their blue eyes, and largeness of limb. 
They constituted a nation of democratic fighting- 
men, the voice of each individual being of as much 
womht in the council-hall as his arm was in the 
thick of battle. In the intervals of peace they 
tilled the soil, reared cattle, fished, and hunted. 
They lived together in villages, and had gardens 
and vineyards. Some amongst them also wrought 
in gold and iron. The only social grades in their 
communities were the king, the free Franks, and 
the slaves taken in war. To the king and his 
counts belonged the execution of the laws, which 
were not, however, administered by them, but by 
specially elected officers in each hundred. The 
king, although an hereditary ruler, was not an 
absolute one, his power being controlled in matters 
of greater moment by the tribal assembly (March- 
field ), when all the men of the tribe met together 
once a year fully armed, for the purpose of con- 
ferring with the king. 

Franz, Robert, composer, was born at Halle, 
28th June 1815, studied under Schneider at Dessau 
in 1835-37, and in 1843 published his first set of 
twelve songs, which won the warm praises of 
Schumann, Mendelssohn, Liszt, and other masters. 
From then till 1S6S he held various appointments 
at Halle ; and when he was compelled to resign 
them from ill-health, the pecuniary difficulties that 
ensued were overcome by the exertions of Liszt, 
Joachim, and others, who in 1872 got up a series of 
concerts for Franz’s benefit, which realised nearly 
£6000. He has published over 250 songs for single 
voices, a Kyrie, and several chorales and four-part 
songs, besides arrangements of the masterpieces of 
Bach and his own townsman Handel. Franz’s best 
songs rank with those of Schubert and Schumann, 
to which they are closely akin. See the critiques 
by Liszt (Leip. 1872) and Saran (1875). 

Fraiizenslmd, or Fkanzensbrunn, a water- 
ing-place situated on the north-western frontier of 
Bohemia, 3 miles NIT, of Eger by rail. Lying 
1460 feet above sea-level, between spurs of the 
Erzgebirge and the Fichtelgebirge, Franzensbad 
has a pure, fresh air and a yearly mean tempera- 
ture of 45° F. There are a number of mineral 
springs, besides one which gives olF carbonic acid 
gas and a ferruginous mud spring. The first named, 
which have a constant temperature of 51° to 54 "5° 
F., are of saline and alkaline composition, and are 
beneficial for diseases of the throat, chest, stomach, 
liver, gout, and nervous disorders. Pop. 2008, who 
arc increased by about 7000 visitors during the 
season. 

Franz- Josef. See Francis JosErir. 

FrailZ- Josef Land, an archipelago in the 
Arctic Ocean, north of Nova Zeinbla, extending, 
so far as it has yet been explored, between 80° and 
S3’ N. lat. It consists of two large masses of land, 
Wilczek Land to the east, and Zicliy Land to the 
west, separated by Austria Sound, running from 
south to north, and giving ofT a north-east arm, 
Rawlinson Sound, in 81° 40'. Between these two 
sounds lies Crown Prince Rudolf Land, whilst to 
the north of this again comes Petermann Land, 
and to the north-west King Oscar Land. The 
southern shores are deeply indented with fjords; 
and the whole archipelago, which rises into isolated 
flat-topped or dome-shaped mountains of basalt, 
5000 feet high, is sheeted with ice. Owing to the 
open water round its shores in summer, and the 
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comparative abundance of its anitnal life— bears, 
walruses, foxes, and munerous birds occurring— 
Franz-Josef Land is regarded by many experienced 
Arctic explorers as the most favourable base whence 
to make an attempt to reach the North Pole. The 
archipelago was discovered and partly explored by 
Paver and Weyprecht in 1873-74 ; and its southern 
shores were explored for a considerable distance 
by Leigh Smith in 18S0-S2. Sec map at POLAR 
Exploration. 

Franzos. Karl Emil, author, was bom in 
1S48 in Russian Podolia, the son of a Jewish doctor, 
and passed his earliest years in the Polish-Jewish 
village of Czortckow in’ Galicia (the Barnow of his 
novels). Left an orphan at an early age, he was 
educated at the German gymnasium at Czernowitz, 
and studied jurisprudence at Vienna and Giatz, 
but afterwards settled as a journalist in Vienna. 
Among his principal works is Aus Halbasicn: 
Kulturbildcr aits Galizicn, dcr Bulcowina, Sudrnss- 
land und Iiumiinicn (1876), in which the varied 
surroundings of his boyhood are gathered into one 
masterly picture, and* which has been translated 
into most European languages ; it is continued in 
Vom Don :ur Donau (1878); and Das Ghetto dcs 
Ostcns (1883). His novels include J ungc Lichc, two 
tales (1878; 4th ed. 1SS4) ; Die Jtidcn von Barnow 
(3d cd. enlarged, 1SS0; Eng. trans., The Jews of 
Barnow, 1SS2); Moschko von Parma (1S80); Ein 
Kampf ions Bccht (1SS1; Eng. trails.. For the 
Bight , 1S87); Dcr President (1S84); Die Bciscnach 
dan Sch icksal ( 1885 ) ; and TragischcNovcllcn ( 1886). 
Franzos’ tales draw their characters from among 
his co-religionists, and while full of deep pathos, as 
such chronicles must needs be, they present pictures 
equally strong and truthful of life among the Polish 
and Galician Jews. 

Frasca'ti, a town of Italy, 15 miles SE. of 
Rome by rail, stands on the slope of the Alban 
Hills, not far from the site of ancient Tusculum. 
On account of its lovely villas and salubrious air 
it is a fashionable resort for the people of Rome. 
The most splendid of these summer residences are 
the villas Aldobrandini, Rufinella, and Torlonia. 
Cardinal York was for many years bishop of the 
diocese, and his brother, Charles Edward, the 
Young Pretender, died heic in 1788. Pop. 7134, 
who carry on gardening. 

Fraser or Great Sandy Island lies off 
the east coast of Queensland, in Australia, stretch- 
ing north-east from the coast so as to form Hervey 
llay on the north and Wide Bay on the south. 
The Gicat Barrier Reef must be’regardcd as its 
submarine continuation. 

Fraser, Alexander Campbell, born in 1819 
at Ardclmttan in Argyllshire, studied at the 
universities of Glasgow and Edinburgh, and in 
1850-57 was editor of the Forth British Review. 
At first a Free Church minister, in 1850 he succeeded 
Sir "William Hamilton in the chair of Logic and 
Metaphysics at Edinburgh, and in 1S59 became 
Dean of the Faculty of Arts. II is edition of 
Berkeley’s works, iti 4 vols., with dissertations and 
annotations, a life of the bishop, and an account of 
Ins philosophy, was issued by the Clarendon Press 
in 1871, and Selections from Berkeley in 1874, and 
in 1881 his monograph on Berkeley iii Blackwood’s 
‘ Philosophical Classics,’ to which series he also con- 
tributed J.ockc ( 1SS9). 

Fraser, James, D. I). , second Bishop of Man- 
chester, was liorn near Cheltenham in 1818, 
took a first-class in classics at Oxford in 1839, 
and in 1810 was elected to a fellowship at 
Oriel. He was ordained in 1840, and held the 
liVmgs of Choldcrton, Wiltshire, in 1S47-CO, and 
l (ton Xervet, near Beading, in 1860-70. He 
■was a select preacher before the university of 


Oxford in 1854-56, and again in 1862-G4, and pub- 
lished valuable reports on elementary education 
in England, on the educational systems of the 
United States and Canada, and on the employ- 
ment of children ; indeed, it was specifically on 
the ground of his ‘ interest in and mastery of the 
question of public education ’ that Mr Gladstone 
in 1870 ollered him the bishopric of Manchester. 
Here his energy. Iris wide sympathy, and bis strong 
sense secured lrim a unique position in bis vast 
diocese, and caused bis death, on the 22d October 
1885, to be deplored as sincerely by dissenters as 
by churchmen. He published a number of ser- 
mons, and two vols. appeared posthumously (1SS7). 
See bis Life by Hughes ( 18S7 ). 

Fraser, Simon. See Lovat, Lord. 

Fraser, Sir William, in 1S52 was appointed 
assistant-keeper of the General Register of Sasines 
for Scotland, and in 1SS0 deputy-keeper of Records. 
He was made a C.B. in 18S5, and a lv.C.B. in 18S7. 
Since 1S5S be lias issued a long series of sumptuous 
Scottish family histories — on the Stirlings of Keir ; 
Montgomeries, Earls of Eglinton ; Carnegies, Earls 
of Southesk ; and Colquivouns ; with the Rooks 
of Grandtully, Carlaverock, Menteith, Lennox, 
Buccleuch, Douglas, &c. 

Fraserburgh, a fishing town ill the north-east 
corner of Aberdeenshire, 47 miles X. of Aberdeen 
by a branch line (1865). It stands on a bay, 2A 
miles wide, immediately south of Kinnaird Head 
(the Promontorium Tacxalium of Ptolemy), on 
which are the Frasers’ old castle, a lighthouse 
now, and the mysterious ‘Wine Tower, with a 
cave below. It was founded ns Faitlilie in 15G9 
by Alexander Fraser of Pliilorth, Lord Saltoun’s 
ancestor, and in 1601 was erected into the free_ 
port, free burgh of barony, and free regality of 
Fraserburgh. There are a handsome town-house 
(1855), a restored market-cross, a public liajl, &c. ; 
but hardly a trace remains of an abortive university 
( 1592). The harbour has been much improved and 
extended since 1855, and the rapid growth of the 
place is due to the great development of the herring- 
fishery, the fishing-boats having increased from 389 
in ISOS to 677 in 1887. Pop. (1801) 3472; (IS8D05S3. 

Fraser River, the principal stream of British 
Columbia, is formed by two branches, the chief of 
which rises in the Rocky Mountains, in 53° 45’ N. 
lat. and 119° W. long., and proceeds in a north- 
west course to meet its fellow, which flows south- 
east from Lakes Stuart and Fraser. They unite 
near Fort George, in 54° X. lat. and 122’ 45' W. 
long. ; thence the river flows in a southern direc- 
tion, and after a total course of 800 miles falls into 
the Georgian Gulf, just north of the international 
boundary of 49° lat. Its chief nfiluent is the 
Thompson River. The rich alluvial deposits of 
gold along the lower basin of the Fraser first 
attracted emigration to British Columbia, and the 
precious metal lias since been steadily worked ; but 
the lower valley now enjoys a more ’secure reputa- 
tion, as containing some of the best fanning land 
in the province. The salmon canneries are also 
important. Steamboats can navigate the river for 
about 100 miles froin its mouth to Yale, where the 
rapids occurring during the passage tlnough the 
Cascade Range, with its magnificent scenery, begin. 
See Colu.mijia (British). 

Fralicolli ( * little brethren’), a sect of the 
middle ages which may be regarded as an embodi- 
ment, outside of the medieval church, of the same 
spirit to which is due. within the church, the 
Franciscan order with its many offshoots. The 
Italian word Fratirrlli originally was the popular 
name of the Franciscan monks; hut, in the pro- 
giess of the disputes that aro-e in the older (ste 
Franciscans), the name was specially attached 
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to tlie members of the rigorist party, ancl eventu- 
ally to those among them who pertinaciously 
refused to accept the pontifical explanations of 
the nionastic rule, and in the end threw off all 
subjection to the authority of the church. Several 
of the popes, especially Gregory IX. and Nicholas 
III., attempted to reconcile the disputants. Pope 
Celestine V. granted permission to the rigorists to 
form for themselves a separate organisation, in 
which the rule of St Francis might be observed in 
all its primitive and literal rigour. The suppres- 
sion of this order by Boniface VIII. appears to 
have furnished the direct occasion for the secession 
of the extreme party from the church. They 
openly resisted the authority of the pope, whom 
they proclaimed an apostate from the faith. The 
party thus formed was increased hy adhesions from 
other sectarian bodies, as the ‘ Beghards ’ and the 
‘Brethren of the Free Spirit.’ In vain Clement 
V., in the Council of Vienna ( 1311-12), put forward 
a new declaration regarding the rule of St Francis. 
They still held their ground, especially in Sicily, 
central and northern Italy/ and Provence. John 
XXII., against whom they sided actively with 
Louis of Bavaria, condemned them by a special 
bull in 1317, and again in a similar document 
directed against Henry of Ceva, one of their chief 
leaders in Sicily. From these sources we learn 
that .they regarded the existing church as in a 
state of apostasy, and claimed for their own com- 
munity the exclusive title of the Church of God. 
They forbade oaths, and discountenanced marriage. 
They professed a divine mission for the restoration 
of the gospel truth. They held that all spiritual 
authority was forfeited by sin on the part of the 
minister. It would even appear that they pro- 
ceeded so far as to elect for themselves a pope, 
with a college of cardinals, and a regular hier- 
archy. Their principles, in a word, seem to have 
partaken largely of the same fanatical and anti- 
social tendencies as characterised the Brethren 
of the Free Spirit ; and in common with them the 
Fraticelli were the object of a rigorous persecu- 
tion about the middle of the 14th century. The 
principles of the sect formed the subject of a public 
discussion at Perugia in 1374 between them and a 
Franciscan monk named Paolucci, which appears 
to have ended in their discomfiture. They still 
maintained themselves, nevertheless, in central 
Italy, down to the 15tli century, when John of 
Capistrano received a commission to labour for their 
conversion in the March of Ancona ; but before 
the beginning of the following century they seem 
to have disappeared altogether. See Mosheim, 
Dc Bcghardis ct Bcguinabus (Leip. 1790); Mil- 
man’s Latin Christianity, vol. v. ; Herzog’s Real- 
cneylclopcidie ; also Lea’s History of the Inquisition 
(1SS8). 

Fratta-Maggiore, a town of Italy, 9 miles 
by rail N. of Naples, with many villas belonging 
to Neapolitans. It has extensive rope-works, 
and cultivates wine and hemp. Silkworms are 
reared in great quantities. Pop. 10,848. 

Fraud, in the legal sense, may be defined as 
deceit which causes injury to another. Active 
misrepresentation usually amounts to fraud ; but 
a certain latitude is tacitly permitted to persons 
puffing their own goods, or exaggerating their 
own resources and credit. Concealment of the 
truth amounts to fraud if the party who with- 
holds information is under a legal duty to dis- 
close what he knows. A person purchasing an 
estate is not bound in law to inform the owner 
of its advantages ; he may have discovered a mine 
of which the owner knows nothing, but he may 
conceal his discovery without being guilty of 
fraud. There are certain cases in which the 


rules are applied with special rigour. The party 
deceiving may be in a fiduciary position. A solici- 
tor dealing with his client ; a director dealing with 
a person applying for shares ; a man of business 
dealing with a person who trusts to him and can 
make no inquiries — all these are plainlv under a 
special duty to state the facts fairly. The party 
deceived may be incapable of protecting himself ; 
. — s-g- transactions with infants or with persons of 
weak mind must be strictly scrutinised. Again, the 
transaction itself may be one uberrima: field, in 
which the law requires perfect good faith. A 
person insuring a ship, for example, is bound to 
tell whatever he knows of the condition and situa- 
tion of the ship. It is to be observed that fraudu- 
lent intention is not a necessary element in fraud. 
A prospectus which omits to notice a contract 
entered into by promoters of a company is none 
the less fraudulent because the omission is acci- 
dental. A gift of property may be set aside as 
a fraud on creditors, although the donor made it 
in the full belief that he was perfectly solvent. 
Tiie general effect of fraud is to render void the 
contract or disposition of property induced by it, 
or to give the party injured a right of action for 
damages or restitution. Even marriage may be 
treated as a nullity on this ground, if the fraud he 
such as to exclude the notion of true consent. 
The principles set forth above are, in substance, 
common to the laws of all civilised nations. 

Fraud is an element in theft, embezzlement, per- 
sonation, and many other crimes. The offence of 
obtaining 'mods or money by false pretences was 
not indictafile by the English' common law ; it was 
made punishable by acts passed in 1542 and 1757, 
the provisions of which were consolidated and 
amended by the 24 and 25 Viet. chap. 96, which 
prescribes five years’ penal servitude as the maxi- 
mum punishment. Every person who fraudulently 
represents as an existing fact that which is not a 
fact, and so obtains money or money’s worth, 
commits an offence within the act. The false 
pretence must relate to some present fact, and 
therefore a promise merely to do some act is not 
such a false representation as will sustain a con- 
viction. It is not necessary that the deception 
should be by words or writing, but any act tend- 
ing to deceive will bring a person within the 
statute. Thus, a man at Oxford wearing a cap 
and gown, in order to induce a tradesman of whom 
he ordered goods to believe that he was a member 
of the university, was properly convicted. The 
deception practised, however, must not be simply 
as to the quality of an article, for this is regarded 
as merely a dishonest trick of trade, and not 
criminally punishable. It is also necessary that 
the owner should be deceived by the pretence ; and 
where a tradesman is induced to part with goods 
to a regular customer making a false statement, 
not on account of the statement, but from his 
belief in the credit of the party, the transaction 
is not punishable under the act. It is no bar to a 
conviction that the crime on being proved amounts 
to larceny, nor is it necessary to prove an intent 
to defraud any particular person ; the obtaining 
delivery of money, ike. to another person for the 
benefit of the party using the deception, and also the 
obtaining signature to, or destruction of, a valu- 
able security, &c. by a false representation subject 
the offender to punishment. The same statute 
provides that a person attempting to extort money 
by threatening to accuse another of certain felonies, 
or of an infamous crime, is liable to penal servitude 
for life (see Threat). — Long Firm is the name 
given to a company of swindlers who pretend to be 
established in business at a particular place, order 
goods to be sent to them as such, and decamp with- 
out payment to resume the system elsewhere. The 
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Statute of Frauds, frequently referred to, was passed 
in 1077. 

In Scotland this offence is known as Falsehood, 
Fraud, and Wilful Imposition. Each species of 
the offence which in England is punishable under 
the statute is in Scotland indictable at common 
law. Thus, false personation, as where a man in 
the assumed character of an exciseman received 
money as a composition for smuggled goods, has 
been held to warrant a conviction of falsehood. 
So, also, where the deception consists in fictitious 
appearances ; as where a man by fitting his shop 
with false bales induced another to trust him with 
goods. Obtaining money by begging-letters and 
the common practice of ring-dropping fall under 
this denomination of crime. 

In the United States, to constitute the offence 
known as False Pretences, it is not necessan' that 
the loss occasioned be of a public nature. It con- 
sists of a false representation as to some fact exist- 
ing in the past or present, made with the intent to 
defraud, by which representation a party is induced 
to part with something of value to him, generally 
money, goods, or merchandise. The offence may 
be committed by a false representation of the 
nature, quality, or quantity of the goods, or by a 
false personation, or a false representation of the 
capacity in which one assumes to transact business ; 
also by the use of false marks or brands, or ficti- 
tious or worthless writings, or the false reading of 
a deed of conveyance to an illiterate person, or by 
a warranty consisting of a positive false statement 
of a material latent fact by which a party is induced 
to purchase. It differs from larceny in that the 
property is obtained with the consent of the owner, 
ami the false pretence must he the operative cause 
of the transfer. It is usually a misdemeanour, hut 
the grade of the offence, ns also the punishment 
therefor, is governed by statutes of the several 
different states. It is recognised as an offence by 
act of congress, known as the Bankrupt Act ( lieu. 
S/at. 37.32), but congress has no power to define 
what shall constitute the offence within a state. 
The money or goods obtained on false pretence 
may also be recovered by civil action. 

See Hunter's Homan Law; Pollock, On Contracts; 
Slay, On Fraudulent Conveyances ; Hasting, The Law of 
Fraud and Misrepresentation (1SS8); SI. SI. Bigelow, 
Law of Fraud on its Civil Side (Boston, 1SSS). 

Fraudulent Enlistment. See Desertion’. 

Fraunhofer, Joseph vox, German optician, 
was born at Stnuibing, in Bavaria, fitli March 1787. 
In 1799 he was apprenticed to a glass-cutter and 
polisher in Munich, and in 1807 lie was employed to 
louud an optical institute at BenediktbeueVn, of 
which lie became sole manager in ISIS, and which a 
year Inter was removed to Munich. There be became 
a member of the Academy of Sciences in 1S23, and 
was also appointed professor and conservator of the 
physical cabinet of the same institution. He 
died 7th June 1820. His more important in- 
ventions and improvements in optical instru- 
ments include a machine for polishing parabolic 
surfaces, another for polishing lenses and mirrors 
without altering their cuivatnrc, a spherometer, 
a heliometcr, a micrometer, an achromatic micro- 
scope, and the great parallactic telescope at 
Ihmiat. But his name has been rendered most 
celebrated by the improvements he effected 
in the quality of telescopic prisms and in the 
mechanism for manipulating telescopes of large 
si/e, and above all by his discovery of the dark 
lines in the sun's spectrum (sec Spectrum }, which 
bear the name of Fraunhofer's lines, 

Frnusladt (Polish JlV-rotra), a town of 
1 nis-ia, 14 mile.-' ML. of Glogau by rail. It ha« a 
tannery, dye-works a cigar mid a sugar factory ; 


and near the town arc many windmills. Near 
here the Saxons under King Augustus of Poland 
were utterly routed by Charles XII. of Sweden, 
on 13tli February 1700. Pop. 7378. 

Frnxinclla. See Dittany. 

Fraxinus. Sec Asu. 

Fray Bentos (officially Indcjicndcncia), capi- 
tal of the Uruguayan department of Pio Negro, 
on the Uruguay River, 72 miles SSW. of Paysamlu, 
with an English chapel and some 2500 inhabitants. 
Here is the factory of the Liebig’s Extract of Meat 
Company, employing nearly a thousand persons. 

Frechette, Louis Honork, LL.D., the ‘Cana- 
dian laureate,’ was born at Levis, Quebec, 10th 
November 1839, called to the bar in 1804, and, 
after five years’ residence in Chicago, elected to the 
Dominion parliament in 1874. He has edited several 
journals, and published some prose works, plays, 
and translations into French ; hut his important 
productions have been his several volumes of poems, 
two of which were crowned by the French Academy 
in 18S0. The others include il/cs Loisirs (1SG3), 
La Uotx {fun Exile. (1809), Pclc-v.fdc (1877 ), Lcs 
Oitblics (1S80), and Voix d'Outrc-mcr (18SG), which 
have proved their author the most sympathetic of 
the interpreters of Canadian scenery and of French- 
Canadian traditions and aspirations. 

Freckles (sometimes called lentigo ) are small 
yellowish or brownish-yellow irregularly rounded 
spots, from the size of a pin’s head to that of a split 
pea, frequently seen on the skin, especially of fair 
or reddish-haired persons. They are not often met 
with under the a"e of six or eight. They are most 
common on the face, but often occur on the hands 
and sometimes elsewhere. They are always most 
distinct in summer ; but, though the influence of 
the sun’s rays undoubtedly increases tlieir distinct- 
ness, it is doubtful whether it can cause them. 
They are due to increased local deposit of pigment 
in the skin : and it may be noticed that persons 
subject to them do not bronze uniformly under the 
influence of exposure nearly so deeply as others. 
Many methods of treatment have been advocated 
for tlieir removal; but in most cases at least flic 
improvement is not permanent. Among the milder 
measures which sometimes succeed in improving 
the condition, is a lotion of hyposulphite of soda 
(15 to 30 grains) or of chloride of ammonium (15 
grains), along with corrosive sublimate ( l grain to 
the ounce of water) applied to the part on rag or 
lint, or hypochlorite of sulphur ointment (one 
drachm to the ounce). 

Fl’CtlcgoiKl, first mistress, afterwards wife of 
Chilpcric, king of Neustria, a women of violent and 
unscrupulous character, who shunned not to slay 
all who stood in her way, in order to secure the 
throne for her own son, Clotaire II. She is, how- 
ever, chiefly memorable on account of the relentless 
feud she waged with Brnnhildu, wife of Sigbert, 
king of Australia, and sister of Chilperic of Non- 
stria’s first wife, Galsvintba; a feud the bitter 
enmities of which were intensified by the rivalry 
between the two kingdoms. She died'in 597 or 598. 

Fredericia, a seaport and fortress of Denmark, 
on the east coast of Jutland, at the northern 
entrance to the Little Belt. Founded bv Frederick 
III. in 1052, it was five years later stormed and 
razed by the Swedes, nor was it refortified until 
1709. It suffered during the wars of 1848-19 and 
1801. Fop. S275. 

Frederick, a well-built city of Maryland, 01 
miles \Y. by N. of Baltimore by rail, with several 
foundries, tanneries, flour-mills, and other manu- 
factories. It contains a college (1797), a Jesuit 
establishment, and a state institution for the deaf 
and dumb. Fop. 8059. 



FREDERICK 


805 


Frederick I., sumamed Barbarossa (Bed- 
heard ), Holy Roman emperor, of the Swabian family 
of Hohenstaufen, was torn about 1123. He suc- 
ceeded liis father, Duke Frederick II. of Swabia, in 
1147, and his uncle, Conrad III,, as emperor in 1152. 
His reign was one long struggle against refractory 
but powerful vassals at home, and against the 
turbulent civic republics of Lombardy and the 
pope (Alexander III.) in Italy, By the capture in 
1 162 of Milan, the most hostile of the Italian cities, 
Frederick brought to his feet all the recalcitrant 
states of Italy ; and even the pope, the last of his 
enemies, he seemed on the point of subduing five 
years later when lie took Rome by storm. But at 
this juncture his army was suddenly smitten with 
a terrible plague, and his forces melted away from 
him. This was the signal for revolt in Lombardy ; 
and when at length in 1174 Frederick was able to 
leave _ Germany with the intention of once more 
reducing his Italian subjects beneath his iron heel, 
he incurred a severe defeat at Legnano (1176). 
Nevertheless it was a defeat that proved to be more 
valuable to him than his previous successes. For 
it led him to change his policy of stern repression 
to one of clemency and concession, whereby be con- 
verted the Lombard cities from restless, determined 
enemies into contented subjects. At the same 
time, in 1177, he acknowledged Alexander III. as 
pope, and thus paved the way for the final pacifica- 
tion of 1183. In Germany Frederick endeavoured 
to curb the power of his greatest vassals by a policy 
of mingled conciliation and counterpoise : the hos- 
tility of the strongest he disarmed by investing them 
with new fiefs, or by raising their titular dignities, 
whilst the weaker lie sought to keep in check by 
conferring additional rights upon their rivals, the 
municipal communities. Thus, he elevated the 
countship of Austria to the rank of a duchy, created 
Duke Ladislaus of Bohemia king, and "ranted 
Westphalia to the Bishop of Cologne, East Saxony 
to Bernhard of Anhalt, and Brunswick and Liine- 
burg to the Guelph princes. Besides this, be quelled 
the rebellious spirit of Henry the Lion of Bavaria, 
and asserted his feudal superiority over Poland, 
Hungary, Denmark, and Burgundy. When at the 
height of his power, however, he took the cross to 
go and war against Saladin. Marching by way of 
Hungary, Servia, Byzantium, and Asia Minor, he 
defeated the Moslems in two battles, at Philo- 
melium and Iconium, but was drowned in a little 
stream in Pisidia, June 10, 1190. Personally a man 
of great physical beauty, and of frank and winning 
manners, Frederick’s chief traits were a resolute 
will, degenerating at times into gross cruelty, con- 
siderable administrative skill, martial ardour, a love 
of danger for its own sake, and a magnanimous 
ambition. No ruler of Germany ever won a more 
lasting place in the affections of his subjects than 
Frederick Barbarossa, about whose memory the 
patriotic aspirations of the German people have 
continued to cling in legend and song down to the 
present day. One persistent tradition makes him 
still asleep in the Untersberg near Salzburg or the 
Kyffhauser in Thuringia, whence he will return to 
succour Germany in her hour of greatest need. 
His red beard has already grown through the stone 
table before which he sits, and from time to time he 
raises his head to see if the ravens are still wheel- 
ing round the mountain, or the hour of awakening 
has come — the dawn of a new golden age for Ger- 
many. See works by Prutz (3 vols. Danzig, 1871- 
73), ‘Ribbeck (Leip. 1881), and Kallsen (Halle, 
1882). 

Frederick II., of Germaxv, grandson of 
Frederick I. (Barbarossa), and son of the Emperor 
Henry VI., and of Constance, heiress of Sicily, was 
bom at Jesi, in Ancona, 26th December 1194. In 
the fourth year of his age his father died, leaving 


him king of Sicily under the guardianship of his 
mother, "who secured the favour of Pope Innocent 
III. for her son by acknowledging the pope as her 
feudal superior and conceding to him important 
privileges. In his eighteenth year Frederick set 
out, under the auspices of Innocent, to wrest the 
imperial crown from Otto IV., whom he succeeded 
in driving out of the empire with little trouble. On 
his promising to undertake a crusade, the pope 
sanctioned his coronation at Aix-la-Chapelle in 
1 215. Like his grandfather, Frederick was actuated 
by an ardent desire for the consolidation of the 
imperial power in Italy at the expense of the ponti- 
ficate, which he wished to reduce to the rank of a 
mere archiepiscopal dignity. Having secured the 
nomination of his son Henry to the rank of king of 
the Romans, and appointed Archbishop Engelbert 
of Cologne as his vicegerent, he left Germany, and, 
after having been crowned emperor at Rome in 
1220, devoted himself to the task of organising his 
Italian territories. He founded the university of 
Naples, gave encouragement to the medical school 
of Salerno, invited to his court and patronised men 
of learning, poets, and artists, and commissioned 
his chancellor, Petrus de Vinea, to draw up a code 
of laws to suit all classes of his German and Italian 
subjects. Frederick’s schemes for the union of his 
vast and widely scattered dominions were, however, 
frustrated by the refractory conduct of the Lombard 
cities, and still more by the antagonism of the popes 
Honorius III. and Gregory IX. Frederick’s de- 
parture to the East was originally fixed for the year 
1223, but the necessity of subduing the turbulent 
Italian nobles and cities, and curbing his Saracen 
subjects in Sicily, caused a delay of two years, and 
then a further delay of yet two years more. The 
pope at length grew so impatient that Frederick 
was constrained to embark from Italy. Neverthe- 
less he returned a few days later, under the plea of 

E ersonal sickness ; this brought down upon him a 
nil of excommunication from the vehement Gregory 
IX. In the following year, however, the emperor at 
length fulfilled his vow, and fulfilled it in brilliant 
fashion, by securing from the sultan of Egypt, 
without striking a single blow, the possession of 
Jerusalem and the holy places, together with a 
truce for ten years. Then, after crowning himself 
king of Jerusalem with his own hand, 18th March 
1229, he returned to Italy, where the continental 
half of his kingdom of Sicily had been overrun, 
at the instigation of the still irreconcilable pope, 
by a body of mercenary soldiers. During the 
remainder of his reign Frederick was engaged in a 
long and harassing contest with the papal power, 
the hands of his enemy being gradually strengthened 
by the accession of the revolted Lombard cities and of 
several of the princes and towns of Germany, headed 
by his own son Henry, and by the treachery of his 
most trusted and intimate friend, the chancellor 
Vinea. In 1239 he was again excommunicated for 
barring proclaimed his natural son Enzio king of 
Sardinia, in defiance of the protest of the pope. 
Nor did the fury of the straggle abate when, in 
June 1243, Frederick’s friend, Smihaldi Fiesco, suc- 
ceeded to the pontificate as Innocent IV. And the 
clouds of disaster, defeat, and misfortune were 
gathering thicker and more ominously above Frede- 
rick’s head, when he died somewhat suddenly at 
Fioventino, 13th December 1250. 

This emperor is one of the mast outstanding 
figures of the middle ages ; and, like nearly ail 
such personalities, his character was a blending 
of contradictory qualities. Intellectually lie was 
perhaps the most enlightened man of his age, 
in many respects outrunning it by some centuries, 
as in his tolerance of the Jews and the Mussul- 
mans, in the admiration of the spirit of free trade 
shown in his commercial legislation and policy, 
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in bis recognition of popular representation by 
annual parliaments, and m his anticipation of the 
later humanistic movement ; hut at the same time 
lie was a persecutor of the heretics of the church, a 
staunch upholder of absolute sovereignty, and a sup- 
porter of the power of the princes against the cities. 
The strength, energy, and elasticity of his character 
were sadly marred by very conspicuous strains of 
licentiousness, cruelty, and perfidy. But, though 
lie lacked the moral greatness of his. ancestor, Bar- 
b'arossa, he deserves unstinted admiration for his 
encouragement of learning and culture, and his 
fostering care of the arts and sciences. He himself 
not only spoke the principal languages of his 
extensive empire — German, French, Italian, Latin, 
Greek, Arabic, and Hebrew — but he also was one 
of the first to write Italian poems, took a great 
interest in the arts, and wa« himself a diligent 
student of natural science. It has been brought as 
a reproach against him that he unduly neglected 
his territorial possessions in his native country of 
Germany, and that in religious matters, notwith- 
standing his crusade, he was far from being a model 
sou of the church, though he was not, in all pro- 
bability, the atheist, at least according to modem 
notions, that his ecclesiastical enemies made him 
out to be. See works by Schirrmacher (4 vols. 
Oiitt. 18,19-0.) ), Huillard Breholles ( 12 vols. Paris, 
IS52-G1 ), and W’inkelmann ( 1SS9) ; and The Popes 
axil flic Hohcnstaujens, by Ugo Balzani (Loud. 
18S9). 

Frederick III. or IV., emperor of Germany, 
and the fifth Duke of Austria of that name, was 
horn at Innsbruck, 21st September 1415, being 
the son of Duke Ernest, of the Styrian branch 
of the House of Hapsburg. At the age of twenty 
he assumed the government of Styna, Camiola, 
and Carinthia. On the death of the Emperor 
Albert II. in 1440, Frederick was elected king of 
the Germans ; twelve years later he received the 
imperial crown at the hands of the pope at Koine, 
and in 1453 he secured the archducal title to his 
family. Owing to the indolence and indecision of 
his cliaracter his reign was a period of anarchy, 
wars raging on all the frontiers of the empire, and 
iutemni disorders vexing its peace within. During 
the course of his long and inglorious reign Frede- 
rick lost his hold upon Switzerland ; purchased 
pence from his bt other Albert, who ruled in Upper 
Austria, by the payment of a large sum of money ; 
sullered Sforza to possess himself of Milan, George 
Podiehrad to seat liiinsclf on the throne of Bohemia, 
and Matthias Covyinns on that of Hungary ; sur- 
rendered the empire to the pope by the Vienna 
Concordat of 144S ; remained apathetic when the 
Turks in 14G9 penetrated as far as Carniola, and 
ngain in 1475, when they almost reached Salzburg; 
and finally in 14S5 provoked Matthias of Hungary 
to invade hi-- territories. Nevertheless, by the 
marriage of his .son, Maximilian I., to Mary, 
daughter of Charles the Bold of Burgundy, he laid 
the foundation of the subsequent greatness of the 
Hup-burgs. Frederick died on 10th August 1493. 
Though ho neglected the interests and duties of the 
imperial crown to indulge in his favourite studies, 
alchemy,, astrology, and botany, he never lost an 
opportunity of promoting the aggrandisement oflii« 
own family, lie was temperate, devout, parsi- 
monious, scrupulous nlxmt trifles, simple in lii.s 
habit-, mild and phlegmatic in his disposition, and 
naturally averse to exei lion or excitement. From 
his time the imperial dignity continued almost 
hereditary in the House, of Austria, which has 
perpetuated the use oi his favourite device, 
A.l„.I.O.U.— .Uistrirc J;V hiuvrarc Orbi Uni versa 
It is Austria'.- destiny to rule the entire world '). 
8e« ChimTs I'rifdrirb /I*. (2 vols. Hamburg, 
1849-43). * 


Frederick I., king of Prussia, and third elector 
of Brandenburg of that name, was bom at Kiinigs- 
berg, lltli July 1G57, and succeeded to the electoiate 
in 1G8S. Following out the policy of his father, 
Frederick-dVilliam, the Great Elector, lie lent 
valuable support to "William of Orange in Ids 
attempt on England. He employed the treasure 
collected by his father largely in the purchase of 
minor principalities and territories ; and further 
increased his revenue by lending his soldiei-s to 
light the battles of the neighbouring princes, 
especially against France. But the outstanding 
event of his reign was his own elevation to the 
dimity of king, 18th January 1701, the title being 
taken from Prussia, the only independent portion 
of his dominions. Good-natured but vain, generous 
but ungrateful, Frederick left the finances of his 
country in an embarrassed condition. Nevertheless, 
his public spirit led him to found the university 
of Halle, to embellish Berlin, to found there the 
Academy of Sciences and the Academy of Painting 
and Sculpture, and also to establish a supreme 
court of appeal. Frederick died 25th February 
1713, and was succeeded by his son, King Frederick- 
William I. See works by Halm (3d cd. Berlin, 
1S7G) and Ledebnr (Berlin, 1878). 

Frederick II., of Prussia, surnnmetl ‘the 
Great,’ born at Berlin, January 24, 1712, was 
the son of Frederick-William I., and of Sopliia- 
Dorothea, daughter of George I. of Great Britain. 
His early years, were spent under the restraints of 
an irksome military training and a narrow and 
unsympathetic system of education, against which 
not only the natural restiveness of youth hut also 
the more liberal tastes implanted by his mother 
rebelled fiercely but vainly. At the age of eighteen 
the prince made an unsuccessful effort to escape 
to the court of Great Britain. His father saw in 
this attempt an act both of political rebellion and 
of military insubordination, and, influenced perhaps 
hv the desire of saving the glory and acquisitions 
of his house from one whom he considered an 
unworthy successor, would have punished Frederick 
with death, had it not been for the intercession of 
the emperor. As it was, the prince was ordered 
into close confinement at Kiistrin, while his con- 
fidant, Lieutenant Ivatte, was beheaded before his 
eyas. Frederick recognised that submission was 
inevitable. He threw himself with nervous alacrity 
into the military and civil duties with which lie 
was after a time entrusted, while his letters to his 
father of this period are couched in almost servile 
terms. He won his final restoration to favour 
when in 1733 lie dutifully accepted the bride 
chosen for him by bis father (the Princess Elizn- 
both-Christina of Brunswick -Wo! fenbiUtcl., 1715- 
97). From 1734 Frederick resided at Bheinsberg, 
whore lie held a kind of small literary court, ami 
devoted his leisure to the study of music and 
French literature, for which he had a keen and 
lasting admiration. He corresponded with Yoltnire 
(who afterwards, in 1732, visited Berlin), and 
studied with much sympathy the ‘philosophical’ 
doctrines which were to play so important a 
part in tlm century. Tlieie is no doubt that 
lie now began to nourish schemes of political 
ambition. Even before lie came to the throne he 
clearly perceived that, if the House of Ilohenzolleiu 
was to play an adequate part in Etnnpcan politics, 
its possessions must he consolidated ami extended ; 
before he died the area of Prussia was doubled, 
and, notwithstanding the temporary eclipse under 
Napoleon, the foundation of Prussia’s great m-ss 
was laid. Ho-tile critics assort that Frederick's .pre- 
vailing motive was mere selfish dynastic ambition ; 
they point to the fact that all his wars were 
nggre-sive, and that in or cry ease he struck the 
lir-t blow; they reproach him with unpat riotically 
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encouraging the interference of France in the 
affairs of Germany for his private ends, and they 
taunt him with his contemptuous neglect of German 
literature and language, which last he could 
scarcely speak, and certainly could not spell. But 
there is no doubt that the terrible struggle of the 
Seven Years’ War left him, if it did not find him, 
with a true appreciation of the solidarity of his 
own and his people’s interest ; he assuredly did not 
spare himself in their service ; and his measures 
and reforms, harsh and autocratic as many of them 
now appear, were undertaken with a single eye to 
the national good. The rise of Prussia under 
Frederick really rendered possible the union of 
Germany which his critics accuse him of retarding, 
but which could never have been effectually carried 
through under a dominant Austria, haughty with 
centuries of imperial tradition. 

On May 31, 1740, Frederick became king; and 
in the following October the accession of Maria 
Theresa separated the crown of Austria from the 
imperial diadem. Frederick, in possession of an 
admirably drilled army and a well-filled treasury, 
seized the opportunity. Reviving an antiquated 
claim to Silesia, he entered that province (Decem- 
ber 1740) before his formal declaration of war 
reached Vienna, defeated the Austrians at Mollwitz 
(April 1741 ) and Chotusitz (May 1742), and, having 
concluded an alliance for fifteen years with France, 
forced Maria Theresa to yield him Upper and Lower 
Silesia by the Treaty of Breslau in June 1742, which 
closed this first Silesian war. The second Silesian 
war (August 1744 to December 1745) left Frederick 
with still further augmented territories, and the 
reputation of being one of the first military com- 
manders of the day. The next eleven years were 
years of peace ; but Austria was not yet reconciled 
to the loss of Silesia, and Frederick’s energetic 
internal reforms were coloured by the expectation 
of renewed war. In 1750 the third Silesian war, 
better known as the Seven Years’ War ( q.v. ), began. 
Frederick anticipated attack by himself becoming 
the aggressor, and during all this momentous 
struggle— one of the most remarkable of modern 
times — displayed a courage, a military genius, and 
a power of resource both in victory and defeat 
which justly entitle him to the name of ‘the Great.’ 
At the Peace of Hubertsburg (February 15, 1763), 
he had not only maintained his territory un- 
diminished, but he had also added a tenfold 
prestige to Prussia and to Prussian arms. Jealousy 
of Austrian aggrandisement continued to influence 
his policy. In 1772 it induced him to share in that 
dishonest act, the first partition of Poland, which 
added Polish Prussia and a portion of Great 
Poland to the Prussian crown. In 1778 it led him 
to take arms in a brief campaign, which ended in 
the acquisition of the Franconian duchies. And one 
of his latest political actions was the formation of 
the ‘ Fiirstenbund,’ or League of Princes, which was 
tire first definite appearance of Prussia as a rival to 
Austria for the lead in Germany.' Frederick died 
at Potsdam, August 17, 1786, and was succeeded 
by his nephew, Frederick- William II. 

Frederick, like Richelieu and like Bismarck, 
when foreign war ceased turned his immediate 
attention to the internal affairs of his kingdom. 
He was an able administrator at all periods of 
his reign, and not the least remarkable of his 
feats was his carrying on all his ware without 
inclining a penny of debt. He regarded himself 
as, in his own words, the first servant of the 
state ; he was his own prime-minister in a very 
literal sense, for his cynical suspicions of human 
motives induced him to interfere directly in things 
great and small. His conviction of the immaturity 
of his country explains the discrepancy between his 
theoretical writings on government and the scant 
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amount of liberty he granted to his people. He con- 
sidered himself responsible for the good of his people, 
and he justified his arbitrary actions by his good 
intentions and his keener insight. As already 
remarked, Frederick’s domestic legislation was i 
influenced by what he believed to be the military 
requirements of the time ; Prussia under him was 
governed as one huge camp. He endeavoured to 
increase the population — i.e. the supply of soldiers, 
hy a system ot ‘planting colonies,’ by lending his 
war-horses to plough the peasants’ land, by dis- 
tributing military stores, and by temporary re- 
mission of taxes in certain provinces. But lie did 
not carry the enfranchisement of the peasantry to 
such an extent as to injure or offend the nobility, 
whom he required for officers. With a view to 
providing treasure for future ware he fostered 
woollen and other manufactures by a high pro- 
tective tariff ; but he made himself unpopular by 
the introduction of the French excise-system, 
known as the Regie, and the temporary inflation 
of his revenue was attended with later disastrous 
commercial results. During Frederick’s reign, 
however, the country rapidly recovered from the 
ravages of war, while the army was raised to a 
strength of 200,000 men. Frederick was essentially 
a just, if somewhat austere man, and the adminis- 
tration of justice under his rule was pure, though 
he himself had his usual cynical distrust of his 
judges’ integrity ; the press enjoyed comparative 
freedom ; and freedom of conscience was promoted. 
Thourfi Frederick was himself a voluminous writer 
on political, historical, and military subjects, he 
had no sympathy with nascent German literature, 
a fact on which the latter is perhaps to be con- 
gratulated. The spirit of the century went faster 
than Frederick ; had he lived he would not have 
understood the logical outcome of his philosophc 
doctrines in the French Revolution. His works, 
written wholly in French, have been published in 
thirty-one volumes under the auspices of the Berlin 
Academy (Berlin, 1846-57), which in 1878 also 
undertook an edition of his Political Correspond- 
ence. 

The chief authorities for the life of Frederick are, 
besides his own GEuvrcs and Correspondence, and the 
official publications of the Prussian Archives, Preuss’s 
Friedrich der Grossc (4 vols. Berlin, 1832-34); Carlyle’s 
History of Frederick II. ( 6 vols. Lond. 1858-65 ) ; and 
Droysen’s Friedrich dcr Crosse (2 vols. Leip. 1874-76), 
being part v. of his Geschichle der Preussischen Polilik. 
Numerous monographs upon special epochs in liis life or 
special phases of his character have also been published. 

The leader of the hostile school of criticism is O. Klopp, 
in his Friedrich II. von Preussen und die Deutsche 
Nation (Schaffhausen, 1867). Rigollot, in his Fridlric 
II. Philosophe ( Paris , 1875), gives us a French view of 
the king ; as does the Due de Broglie in Frederic II. cl 
Marie Thcrese (1883). There is an English translation 
(1877) of Kugler’s History of Frederick the Great, with 
500 illustrations by the artist Menzel, who in innumer- 
able publications illustrated Frederick and liis times. See 
also Colonel Brackenbury’s little Monograph (1884), and 
Herbert Tuttle, History of Prussia under Frederick the 
Great (2 vols. New York, 1S88). 

Frederick III., second German emperor and 
eigbtli king of Prussia, was the only son of the 
Emperor "William I. and the Empress Augusta. 
Born at Potsdam, October IS, 1831, lie was early 
trained to the profession of arms, whilst liis general 
education was conducted hy the Rev. W. Godet 
and Dr Ernst Curtius, the historian. The prince 
subsequently studied at Bonn University (1849-50), 
and then travelled in Switzerland, the Tyrol, Italy, 
and France. For some years he now closely studied 
the art of war under Moltke. He paid several visits 
to England, and in January 1S5S was married at 
St James’s to Victoria, the Princess Royal. On 
becoming Crown-prince of Prussia in 1861, he 
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began to take a more prominent part in public 
atVairs. In 18G3 be protested against the drastic 
policy of King William and Prince Bismarck in 
relation to constitutional questions and the press, 
lie went through the Danish war, and was present 
at the battle of Diijipel, and at the later operations 
of the Prussian and Austrian forces, which resulted 
in the defeat of Denmark. On the outbreak of the 
war between Prussia and Austria on 12th Maj’ 
1SGG the crown-prince was placed at the head of 
the second Prussian army, forming the left wing 
of the forces in Silesia. During a brief but 
brilliant series of operations lie fought victorious 
engagements at Trautenau and Nachod, capturing 
SODO prisoners. His opportune arrival on the field 
of Sadowa, or Knriiggriitz, gave this crowning 
victory to the Prussians. For this he received the 
Ordcr'of Merit. In 1SG9 the crown-prince travelled 
through Palestine. In the Franco-German war 
‘our Fritz, 1 as the soldiers called him, commanded 
the third army, consisting of the armies of the 
south : and his were the victories of Whsctiiliourg 
and Worth. He next passed the Vosges Moun- 
tains, and effected a junction with the fust and 
second German armies. In the memorable engage- 
ments which closed with the French capitulation at 
Sedan, the crown-prince’s troops and those of Prince 
Frederick-Charles (q.v.) were engaged against the 
greater part of MacMahon’s forces. The Germans 
succeeded in crossing the river Meuse, this difficult 
operation being effected by the crown-prince, aided 
hv General von dcr Tann. The dignity of field- 
marshal was confciTcd on him, October 28, upon 
the fall of Metz ; at Versailles, on 18th January 
1871, lie became crown-prince of the German 
empire; and for his distinguished services lie 
received the Iron Cross and numerous other 
orders. 

During the time of peace which now ensued the 
crown-prince manifested a keen interest in the 
welfare ami development of Germany. In 1878, 
when the Emperor William was wounded by an 
assassin, the crown-prince was appointed provi- 
sional regent. On the occasion of Queen Victoria’s 
jubilee, in June 1887, he rode in his white cuirassier’s 
uniform by the side of the Prince of Wales— his last 
important appearance in public. It was already 
known that lie was suffering from an affection of 
the throat, and in the course of a few months this 
assumed si malignant form. In the succeeding 
autumn lie removed to San Ilemo. On 9th 
February 18S8 the operation of tracheotomy was 
performed by Dr Bramann, in the presence of 
Sir Morcll Mackenzie (who lind been in constant 
attendance upon the prince) and Drs Schmidt and 
Hovel!. Tlie prince bore the ordeal with character- 
istic fortitude, and for some time relief was experi- 
enced l>y artificial respiration. On 9th March the 
Emperor William died ; and the crown-prince was 
proclaimed emperor under the title of Frederick III. 
tVith the Empress Victoria, lie set out for Berlin, 
and on reaching that city issued an eloquent pro- 
clamation to his people' During the next two 
months the insidious malady exhibited many fluc- 
tuations, hilt after a brave' and patient battling 
against death, the emperor expired on loth June 
1888. The epithet of ‘Frederick the Noldc’ well 
befits die character and career of this illustrious 
sovereign. Though a successful soldier, lie had a 
great horror of war. He imbibed broad and liberal 
views of theology, literature, and politics ; was 
opposed to the persecution of the Jews; encouraged 
art and letters ; had an intense dislike for autocratic 
ideas, and sought as far ns pos-dhlc to liberalise the 
institution* of the empire. As a ruler, it was 
earnest des-re to reconcile the monarchy with 
j popular aspirations, and had he lived he’ must 
I ‘ lSA ' e deeply impressed his personality upon the 


immediate future of Prussia and Germany. See 
Rennell Rodd, Frederic];, Crown-prince and Emperor 
(1SS8). 

Frederick V., Electoral Prince Palatine, 
son of Frederick IV., was bom at Ambcrg, 2Gth 
August 159G, and sncceeded to the Palatinate in 
1G10. He married, in 1G13, Elizabeth (q.v.), the 
daughter of James I. of England, through whose 
ambitious counsels lie was induced to put himself 
at the head of the Protestant union or Germany, 
and finally, although against his own inclinations, 
to accept the crown of Bohemia 'in 1G19. His 
complete defeat at the battle of the Weisse-Berg, 
near Prague (1620), terminated his short-lived reign, 
in allusion to which he became henceforth known 
as the ‘ Winter King.’ In the meantime the Pala- 
tinate was occupied by the Spaniards and Bavarians. 
Frederick therefore took refuge in Holland. De- 
clared under the ban of the empire in 1G21, he lost 
his electoral principality two years later, when the 
emperor conferred it upon Maximilian' of Bavaria. 
Frederick died at Mainz, 29th November 1632. His 
son got hack the Palatinate after the Treaty of 
Westphalia (1648). 

Frederick III., of Denmark, was bom in 1G09, 
sncceeded to the throne in 1G4S, and died in 1G70. 
His reign was rendered memorable by the change 
effected in the constitution (see Denmark). — 
Frederick V. (1723-GG) ascended the throne in 
1746, and proved one of the best and wisest mon- 
nrclis of his time. Denmark owed to him the 
increase of her national wealth, and the establish- 
ment of various branches of commerce and manu- 
facture. He established an Asiatic Company, 
opened the American colonial trade to all his sub- 
jects, encouraged painting and sculpture, and sent 
a learned commission to travel and make explora- 
tions in Egypt and the East. — FREDERICK VI. 
(17GS-1S39) assumed the regency of the kingdom in 
17S4, on account of the insanity of his father, on 
whose death in 1808 be ascended the throne. In 
his reign feudal serfdom was abolished, the criminal 
code amended, and the slave-trade prohibited in the 
Danish colonics. For his luckless participation in 
the Napoleonic wars, and for the constitution which 
he granted in 1831, see Denmark. — Frederick 
VII. (1S08-G3), who succeeded in 1848, was the last 
of the Oldenburg line (sec DENMARK ). The prin- 
cipal events of his reign were the ware and diplo- 
matic negotiations arising out of the revolt of the 
duchies of Holstein and Sleswick (sec Slkkwick- 
liOLSTEIN). 

Frederick, Prince or Wales (1707-51 ), 
eldest son of George If., quarrelled with hi* father 
over his own marriage. In 1737 he joined the 
parliamentary opposition, was banished from court 
in consequence of his ill-treatment of his wife and 
of his disobedience to his father, lie died before his 
father, leaving his son to ascend the throne as 
George 11T. on the death of George 11. 

Frederiok-Oliarlos. a Prussian prince, nick- 
named the ‘ Red Prince ’ from the_ colour of his 
favourite hns«ar uniform, was boro in Berlin, 20th 
March 182S, the eldest son of Prince Charles, who 
was a brother of the Emperor William I. Frederick- 
Charles was educated for the army, and served in 
the first Rleswick-Holstein war, commanded the 
right wing in the second Danish war, ami in 1SGG, 
in the campaign against Austria, won the great 
victory of Kiiniggriitz. In the Frnnco-Pmssinn war 
he commanded the second army, drove Bazaine hack 
to Metz, and on the 27th October received the 
capitulation of that fortress (see 1’AZAINK). He 
i was made a field-marshal next day, captured 
Orleans, broke np the army of the Loire, and 
I scattered ClmnzyV portion of it at I.o Man*. This 
I was bis last action, for Paris capitulated immedi- 
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ately after. One of the ablest of Prussian generals, 
lie added to his active service successful labours to 
reform and render more elastic the military system 
of the army. He died loth June 1885.— In March 
1879 his third daughter, Louise Margaret, was 
married to the Duke of Connaught. 

Fredericksburg, a town of Spottsylvania 
county, Virginia, on the Rappahannock, 61 miles 
N. of Richmond by rail, with a military school, 
flour, paper, and sumach mills, and other manu- 
factures. Washington’s mother is buried close by. 
On the hills to the south Burnside (q.v.) attacked 
and was repulsed bv the Confederates in December 
1862. Pop. 5010. 

Fredcrick-William, Elector of Branden- 
burg, commonly called ‘the Great Elector,’ was 
born 16th February 1620, at Colin on the Spree, 
succeeded to the electorate in 1640, and died 9th 
May 1688. On his accession he found an empty 
exchequer, the towns and cities depopulated, and 
the whole electorate disorganised, exhausted, and 
horribly devastated by the Swedish and Imperialist 
armies during the Thirty Years’ War. His first 
acts were to regulate the finances and to conclude 
a treaty of neutrality with Sweden, which left him 
at leisure to devote himself to the organisation of 
his army and the repeopling of the deserted 
towns and villages with immigrants. By the 
Treaty of Westphalia (1648), which he zealously 
promoted, at the sacrifice of a considerable slice of 
territory in Western Pomerania, he nevertheless 
recovered the eastern portion of Pomerania, the 
principalities of Halberstadt, Minden, and Kammin, 
and the reversion of the archbishopric of Magde- 
burg. Then in the course of ten years of peace he 
laboured hard to raise the condition of Branden- 
burg ; but he also created an army of 25,000 men, 
organised on the Swedish model. Out of a quarrel 
between Sweden and Poland he contrived to draw 
advantage for himself, in that he secured the inde- 
pendence of the duchy of Prussia from Poland ( 1657 ). 
After another fifteen years of peace the elector, 
alarmed at the aggressions of Louis XIV. on the 
Rhenish frontier, induced the emperor, the king of 
Denmark, and the Elector of Hesse-Cassel to enter 
into a league against France. Thereupon Louis 
incited the Swedes to invade Brandenburg, and 
to advance upon Berlin. Frederick- William, how- 
ever, signally defeated them at Rathenow and 
at Fehrbellin (1675), and drove them from his 
dominions. Nevertheless, being forsaken by the 
emperor and the other German princes, and being 
left to face France single-handed, he was obliged 
to agree to the Treaty of St Germain (1679), by 
which he restored all his conquests to the Swedes, 
in return for the withdrawal of the French army 
from Brandenburg and the payment to him of an 
indemnity of 300,000 crowns. From this time 
forth Frederick- William devoted himself to the 
task of 'consolidating Iris dominions, and fostering 
their agricultural, industrial, and commercial de- 
velopment. He extended a hearty welcome to 
several thousand French Protestants after the 
revocation of the Edict of Nantes, and encouraged 
the immigration of Dutchmen and other foreigners, 
whereby he introduced numerous industrial arts 
among his subjects. He founded the university 
at Duisburg, and the royal library at Berlin, and 
reorganised , the universities of Frankfort-on-the- 
Oder and Konigsberg, opened canals, established a 
system of posts, and greatly enlarged and beauti- 
fied Berlin. He left a well-filled exchequer and a 
highly-organised army. A man of imposing per- 
sonal appearance, he was of bold and energetic 
temperament, of a quick temper, a resolute will, 
and an ambitious mind that looked a long way 
ahead and laid plans accordingly. Brandenburg 
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he converted from a weak constitutional state into 
■what was virtually an absolute monarchy only less 
powerful than Austria in the German polity of 
states. He laid the foundations of the bureau- 
cratic and military aristocracies of the subsequent 
kingdom of Prussia, and formed the nucleus of a 
small fleet. ^ Besides this, he encouraged education 
and made himself the champion of religious tolera- 
te 11 * He was succeeded by his son, Frederick HI., 
afterwards King Frederick I. of Prussia. 5 

Frcderick-William I., king of Prussia, bom 
15th August 168S at Berlin, was in almost every 
particular the opposite of his father, Frederick I. 
In the same year (1713) that he ascended the 
throne he became embroiled in the war waged by 
Sweden against Russia, Poland, and Denmark, on 
behalf of the latter. At the Peace of Stockholm in 
1720 Frederick- William received Hither Pomerania 
with Stettin. But the remaining twenty years of 
his reign were devoted to the amelioration of 
the internal condition of Prussia. Of a sternly 
practical turn of mind, despising the arts and 
sciences, rigidly economical, strict in his ideas of 
justice, blunt and determined, this king carried 
into all departments of his administration the 
habits and principles of the frugal military mar- 
tinet. The results of his policy were seen at his 
death (31st May 1740), when lie left to his son, 
Frederick II., a treasure of nine million thalers and 
an army of more than 80,000 men, the best drilled 
and disciplined force in Europe, so that Prussia, 
though ranking only twelfth among the powers of 
Europe in respect of population and area, came 
fourth in military power. He also fostered the 
industries and agriculture of his dominions, intro- 
ducing the manufacture of woollen cloth, and 
settling in East Prussia 17,000 to 18,000 Protestant 
refugees from Salzburg. On the whole, his rule, 
arbitrary though it was, laid the foundation upon 
which Frederick the Great worked for the subse- 
quent greatness of Prussia. 

Frcderick-William II., king of Prussia, 
nephew of Frederick II., was born 25th September 
1744. As a young man he failed to win the good- 
will of his uncle, owing to his excesses and his 
disinclination to work. Nevertheless, the natural 
mildness of his disposition, together with the aboli- 
tion of some of the oppressive measures of Frederick 
II. ’s reign, made him very popular at his accession 
in 1786. But he soon lost the affectionate regard 
of his subjects by his predilection for unworthy 
favourites, and by the abrogation of the freedoin of 
the press and religion (1788). His uncle left him 
a treasury containing more than fifty million thalers; 
these he dissipated in a useless war with Holland. 
In short, his foreign policy was weak .and lacking 
in character, whilst at home he starved the budding 
sense of patriotism in his subjects, and oppressed 
them with debt and increased taxation. He added 
New East Prussia, South Prussia, New Silesia, 
Danzig, and Thorn to his kingdom by the parti- 
tions of Poland in 1793 and 1795, and also acquired 
the districts of Ansbach and Baireutb. Fredenck- 
William II. died I6tli November 179/, and was 
succeeded by his sou, Frederick- William III. 

Frcderick-William III., king of Prussia, 
son of Frederick- William II., was born 3d August 
1770. and ascended the throne in 1/9/. His ieij*n 
may be divided into three periods. During the 
first of these bis lack of energy and purpose t led 
him to take up an attitude of pass' e neutrality 
towards NapolLn ; but at length he truculent 
policy of the latter so exasperated the Irussmns 
that, 5 instigated by their 9 "een. tj»ey forced the 
1 -tTirr fo declare war against the I lencli ( iouuj a 

most disastrous step as, after r^ck Mila n 
worsted at Jena and Auerstadt, Fredenck-V llham 
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was compelled to ilee into East Prussia, leaving 
his kingdom to be overran and his capital cap- 
tured bv Napoleon. Nor was that all: ‘by the 
Treaty of Tilsit (1S07) Prussia was diminished 
by one-half, being deprived of all her territories 
west of the Elbe, and all that she had acquired 
by the partition of Poland. The second period 
(1S06-15) is marked by the administrative reforms 
of Stein (q.v.) and the war of liberation (see Ger- 
many). By the Treaty of Vienna (1815), which 
terminated that war, Prussia recovered her posses- 
sions west of the Elbe, and acquired the duchies 
of Berg and Juliers (Jttlich), the northern half of 
Saxony, and other districts in Westphalia, besides 
securing the remaining (Swedish) portion of Hither 
Pomerania ; but she gave up her Polish acquisi- 
tions, with the exception of Posen, to Russia, the 
province of Friesland to Holland, and Ansbach and 
Baireuth to Bavaria. The last period of this reign 
was generally one of reaction. The king and his 
minister Hardenberg applied the Mettemichian 
principles of government in Prussia, rigorously 
suppressing the democratic movements of 1819 
and 1830, and strictly curtailing the freedom of 
the press. Nevertheless, the policy of reform 
inaugurated by Stein did not remain altogether 
stationary; provincial diets were established ( 1823), 
though allowed merely consultative functions ; 
the finances were put on a better footing ; the 
system of taxation was greatly improved ; education 
was encouraged ; and the Zollverein or customs 
union was established. In private life this king 
exhibited the virtues of justice, a strong sense of 
duty, purity, and love of truth ; hut his public 
conduct was rendered unsatisfactory by his inde- 
cision of character. Ins great diffidence, narrowness 
of view, and the limited extent of his knowledge. 
Ilis wife was the beautiful and noble-minded 
Louisa (q.v.), idolised by the Prussian people for 
her patriotism. He died'at Berlin, 7th June 1S40, 
and was succeeded bv his son, Frederick-William 
IV. 

Fretlcrick-lVilliam IV., king of Prussia, 
son of Frederick* William III., was horn October 
15, 1795. Ilis reign is characterised by one long 
struggle of the people of Prussia against their 
king for a constitutional form of government. 
Frederick - William IV. exhibited much of his 
father’s vacillation and instability of purpose; 
and, although he began his reign (June 7, 
1810) by granting minor reforms and promising 
radical changes of a liberal character, lie always 
evaded the fulfilment of these pledges. Ho was 
po»csscd by high hut vague ideas of the divine 
right of kings, and showed a strong tendency to 
mystic pietism. A determined enemy to the 
ideas of the French Revolution, he refused to 
accept the imperial crown ollcred him by the 
Liberal Frankfort Diet in 1849 ; and at first ire 
re«olntely opposed the popular movement which 
followed the French Revolution of 1848 ; but when 
the people emphasised their reiterated demand for 
constitutional government by storming the arsenal 
and seizing on the palace of the Prince of Prussia, 
afterwards the Emperor William I., who was at 
that time especially obnoxious to the Liberals, the 
king complied with their wishes. At length, on 
31st January 1850, the country was granted a 
representative parliament, summoned in accord- 
ance with the terms of a written constitution, 
based upon democratic principles. In 1857 Frede- 
rtek-Millinm was seized witii remittent attacks 
of insanity, and resigned the management of public 
affair.* to his brother and heir, who from 1858 
arted ns regent of the kingdom till Ills own ncce*- 
Mtm, as William I., on the death of Frcderick- 
V imam, 2d January 1801. Bee his Life bv Ranke 
( 1878 ). 


Frederick- William (1771-1S15), Duke of 
Brunswick. See Brunswick. 

Frctlerictoil, capital of the province of New 
Brunswick, Canada, stands on the St John River, 
5S miles NNW. of the port of St John. It is the 
seat of an Anglican bishop and of a university, and 
has some handsome government buildings. There 
are some manufactures, and a considerable trade 
in lumber is carried on. Pop. 021S. 

Frcderikslialtl, a fortified seaport, of Norway, 
on the Idde fjord, near the Swedish border, 85 miles 
by mil SSE. of Christiania’. Having been burned 
down in 1S2G, it was rebuilt in modem style, with 
broad and regular streets. Its inhabitants trade 
in timber. To the south-east of the town stands 
the fortress of Frcderiksteen, built in 1GG1, which, 
though often assaulted, hns never yet been taken. 
Charles XII. of Sweden was killed in the trenches 
before this fortress on 11th December 1718. A 
little farther to the east stands the fort of Gyldcn- 
love, which has played an important part in the 
wars between Sweden and Norway. It is now, 
however, of little consequence. Formerly called 
Halden, Frcderiksliald received its present name 
from King Frederick III. of Denmark. Pop. ( 187G) 
9913; ( 1S85) 11,237. 

Frcdcriksltavn, a port in the north of Jut- 
land, on the Cattegat, 52 miles NE. of Aalborg by 
rail. It is much used as a harbour of refuge, and 
has a considerable trade, exporting butter, cattle, 
and pigs (to England), and impoi ting wood, iron, 
com, cotton-yarn, &c. Pop. 2S91. 

Frcdcrikst ad. a seaport town of Norway, at 
the month of the Glommcn, 5S miles S. of Christi- 
ania by rail, exports from 150,000 to 170,000 tons 
of timber annually. Pop. ( 1876)0672; (1885)11,239. 

Free Ilencli (Francua Bantus). By custom of 
certain manors of England a widow was entitled 
to dower, called ‘ free bench,’ out of the lands which 
were held by her husband, provided she remained 
unmarried and chaste. 

Free Church of England, an Episcopal 
church founded in 1844, closely agreeing with the 
evangelicnl section of tiie Church of England. It 
arose in opposition to the Tmctarian movement, 
accepts heartily the doctrine of the Protestant 
reformation, and promotes active evangelical cll'ort. 
The body is not large in numbers. — The Free 
Church Society (1857) and the Free and Open 
Church Association (18GG) seek to abolish the pew- 
rent system. Sec Pews. 

Free Church of Scotland, the name 
assumed by those who at the 'Disruption' of the 
Church of Scotland, in 1843, withdrew from con- 
nection with the state, and formed themselves into 
a distinct religious community, claiming to repre- 
sent, the historic church of Scotland, and to main- 
tain the principles for which it hns contended since 
the Reformation. 

There lias been no serious difference between the 
Free Church of Scotland and the Established Church 
in the standards which they have hitherto received ; 
hut a catechism, approved by the Free Church 
Assembly after 1843, makes the right to vary the 
document of creed, or to exchange it for another 
(without the sanction of the state), one of the tests 
of the freedom claimed for the church against the 
decisions of 1S43. Sneaking generally, it may be 
said that the laws of the church existing ami in force 
prior to the Disruption arc acknowledged as still 
binding in the Free as in the Established Church, 
but only in so far as they have had church Authority, 
and with the exception of those which the Free 
Church has since repealed. The same Preshy- 
terinn constitution subsists in Ixith churches, with 
the same classes of office-bearers and gradations of 
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church-courts. The Free Church, indeed, professes 
to maintain this constitution and church-govern- 
ment in a perfection impossible in the present cir- 
cumstances of the Established Church, because of 
the supremacy of parliament by which the Estab- 
lished Church is trammelled, and interventions of 
civil authority to which it is liable. And the whole 
difference between the Free Church and the Estab- 
lished Church relates to the necessary submission 
of the Established Church to this control of the 
civil power in things which the Free Church re- 
gards as belonging not to the province of civil 
government, • but to the church of Christ, and to 
its office-bearers and courts as deriving authority 
from him ; so that the controversy was often 
described as respecting the Headship of Christ or 
the Kingdom of Christ. It is to be borne in mind, 
however, that the doctrine of the headship of Christ 
over his church, being set forth in the Westminster 
standards, is fully professed both by the Established 
, Church and by the Free Church of Scotland ; the 
only question between them is whether or not the 
existing relations of tiie Established Church of Scot- 
land to the state are consistent with the due main- 
tenance and practical exhibition of this doctrine. 
And the question does not directly relate to Volun- 
taryism (q.v.). Those who constituted the Free 
Church of Scotland in 1813 firmly believed that 
the church might be connected with the state, and 
receive countenance and support from it, to the 
advantage of both. But they maintained that 
there must not, for the sake of any apparent bene- 
fits flowing from such connection, be any sacrifice 
of the independence or self-government of the 
church, as the kingdom of Christ, deriving its 
existence, organisation, and laws from him. Even 
then, too, most of the leaders of the Free Church 
held, with Dr Candlish and Dr Cunningham, that 
the separation ,of 1843 was practically final, and 
that in the' improbable event of the state acknow- 
ledging the church’s independence the church 
should hesitate before again forming with it so 
close and perilous a connection. The leaning thus 
indicated has since then steadily increased. Many 
of the second generation of Free Churchmen have 
accepted as practically if not theoretically true the 
inconsistency repeatedly urged upon their fathers 
by the law-courts, as existing between the claim of 
church freedom and all establishment whatever. 
And in coming to the same conclusion of final separa- 
tion from establishment they have increasingly con- 
nected it with the equal rights of conscience of all 
citizens, and not, as their fathers did, with the 
claims and confession of the church alone. 

The Westminster Confession of Faith asserts 
that ‘ there is no other head of the church but the 
Lord Jesus Christ;’ and that ‘the Lord Jesus, as 
King and Head of His church, hath therein ap- 
pointed a government in the hand of church-officers, 
distinct from the civil magistrate.’ The early 
Presbyterians of Scotland so far prevailed as to 
obtain at different times important acts of parlia- 
ment in recognition of their principles, and ‘rati- 
fication of the liberty of the true kirk ; ’ and finally, 
after the Revolution of 168S, an act ratified the 
Westminster Confession of Faith itself, and incor- 
porated with the statute law of the realm all its 
statements concerning the province of church-judi- 
catories and that of the civil magistrate, and the 
bounds of their respective powers. The' rights and 
privileges of the Presbyterian Church of Scotland, 
guaranteed by the Revolution settlement, were 
expressly secured by the Treaty of Union, and 
jealously reserved from the power of the British 
parliament ; yet within five years afterwards, when 
Jacobite counsels prevailed in the court of Queen 
Anne, an act was passed for the restoration of 
patronage in Scotland, with the design of advancing 


the Jacobite interest by rendering ministers more 
dependent on the aristocracy. This act soon became 
the cause of strife within the Church of Scotland, 
and of separations from it during the 18th century. 
But when the ‘Moderate’ party, long dominant 
in the General Assembly of the Church of Scot- 
land, became again the minority in 1S34, the 
accession of the ‘ Evangelical ’ party to power was 
at once signalised by an attempt to restore to the 
congregation its influence in the election of their 
pastor. This was done by the Veto Law, by which 
it was declared that ‘it is a fundamental law of 
this church that no pastor shall be intruded on any 
congregation contrary to the will of the people!’ 
And the same General Assembly by which the Veto 
Act was passed asserted the constitutional prin- 
ciples and inherent powers of the church in another 
important particular, the admission of the ministers 
of ‘ chapels of ease ’ to the same ecclesiastical status 
as the ministers of endowed parishes, in conse- 
quence of which they became members of church- 
courts, and bad districts assigned to them quoad 
sacra, with the full parochial organisation. 

These acts were soon the subject of litigation in 
the Court of Session. A conflict arose which in 
various forms agitated the whole of Scotland, and 
which, ere long, related as much to the status of 
chapel ministers (and of ministers whom the church 
had of its own authority gladly welcomed back from 
the seceding bodies outside) as to the mere rights 
of presentees. It involved, indeed, the whole 
question of the relations of civil and ecclesiastical 
powers, at least as far as the Established Church 
was concerned. There was scarcely a spiritual or 
ecclesiastical act falling within the region thus 
dealt with by the church which the court did not 
now ‘ interdict ’ and prohibit ; while other spiritual 
acts, such as admission to the ministry, it ordered 
the church to perform under penalties. But a 
graver matter still was the principle upon which 
these orders were uniformly based. The court not 
merely disallowed the claim of the church to free- 
dom and legislative self-expansion ; it founded its 
long series of judgments, beginning with the Auch- 
terarder case, on the absolute subjection of the 
church to parliament, and on the authority of statute 
even in matters ecclesiastical. The heads of the 
Court of Session and House of Lords announced the 
law that ‘parliament is the temporal head of the 
church, from which it derives all its powers ; ’ that 
‘ the law, and that alone, gave the church juris- 
diction ; ’ that therefore it is impossible to admit, 
not only ‘ that an establishment can ever possess 
an independent jurisdiction,’ but even that there 
can be such a thing as ‘ a conflict between the civil 
and ecclesiastical courts of a country in which a 
church is established and endowed by the state.’ 
And as to the plea that the rights of congregations 
were guarded on the religious side by a ‘funda- 
mental law ’ of the church, the House of Lords laid 
it down that ‘whether that is, or ever was, a law 
of the Church of Scotland, is perfectly immaterial, 
if the statutes contain enactments and confer 
rights inconsistent with it.’ These principles, com- 
mon enough in the jurisprudence of some countries, 
appeared violently hostile to the old doctrine of the 
Church of Scotland. But the one thing in which 
that church now agreed with the court was that 
its carrying out the orders of the latter in the church 
sphere would involve acquiescence in the principles 
of establishment authoritatively laid down. Ac- 
cordingly, the General Assembly formally refused, 
and in i842, by a majority of 241 to 110, passed a 
Claim of Eight, declaring to parliament and the 
crown that the church, unless relief were granted, 
must separate from the state. In November of the 
same year a Convocation was held to arrange for the 
future. In parliament Mr Fox Maule’s motion for 
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inquiry, made on 7tli March 1843, was supported by 
a large majoritvof the Scotch members, but rejected 
bv Sir Robert i’cel and the liouse. The crisis came 
on ISth May 1843, when the General Assembly 
should have 'constituted itself in Edinburgh. In- 
stead of doing so, the ex-Moderator, Dr Welsh, 
handed a protest to the Queen’s commissioner, and 
lie and the others who had signed it, issuing from St 
Andrew’s Church, moved in a long procession down 
the northern slope of Edinburgh to Canonmills. 
There 474 ministers { out of a total of 1203 ) resigned 
their churches, incomes, and homes ; and amid a 
scene of great emotion Dr Chalmers was called to 
the chair of the first Assembly of the Free Church 
of Scotland. 

The event produced an impression throughout 
Christendom. ‘ To the moral attitude of the Free 
Church,’ said Mr Gladstone to the House of Com- 
mons a quarter of a century later, * scarcely any 
word weaker or lower than that of majesty is, 
according to the spirit of historical criticism, justly 
applicable.’ The sacrifices and sufferings which 
not only its ministers hut its congregations were 
called on to undergo, especially in districts where 
land-owners for years refused sites for build- 
ings, were no doubt the fust cause of this. But 
something must he allowed to the extraordinary 
qualities of the Scotsmen who became the leaders 
and founders of the new body. Dr Chalmers, the 
greatest of them all ; Dr Candlish, for thirty' years 
his brilliant successor; Dr William Cunningham, 
the controversialist and theologian of the body; Dr 
Robert Buchanan, its administrator and (in his Ten 
Fears' Conflict ) its historian ; Dr Guthrie, its orator ; 
Mr Murray Dunlop, its lawyer ; Hugh Miller, its 
litterateur ; these men and some othera, as they are 
sketched in their own utterances and in hooks like 
Lord Cocklmm’s Journal, take no common rank 
even as individuals. And they formed a group so 
impressive, intellectually and morally, that even the 
Duke of Argyll, who declined as a young man to 
follow the Free Church, when looking hack thirty 
years later over the Victorian age with its states- 
men and thinkers, describes these as * the host and 
greatest men whom I have ever known.’ But what 
chiefly attracted the eyes of public men outside 
Scotland to the Free Church was its success as an 
experiment in the voluntary support of the church 
on the great scale — by means of contributions not 
local or congregational, but with a national altruism 
and solidarity. The foundation for this success was 
already laid in its Presbyterian constitution, which, 
as Lord Selbornc ob-erves, always enables a church, 
so long as it is not impeded' from without, to 
exercise itself ‘in the whole art and power of self- 
government, self-legislation, and self-expansion.’ 
But the crisis called for new efforts and more 
powerful organisation. The order of deacons was 
re.stoied or enlarged ; an army of local collectors 
worked under them, and the money locally col- 
lected was paid into a central Sustcntalinn 'Fund 
nrnl equally divided among the ministers through- 
out Scotland. A hundred thousand pounds was 
subscribed for building the churches even before 
the day of the disruption: five hundred of them 
wore built within the first year. Manses were 
elected ; schools built for the schoolmasters, for 
they also had been obliged to leave the parish 
schools ; colleges instituted for theological students, 
«»dor professors now excluded by law from the 
universities ; and a home mission or church ex- 
tension scheme was founded, tlirongb whose iiiflu- 
enro the number of pastoral charges in the Fite 
Church has lss'ii almost doubled. Hut the church 
found it impossible, even amid the struggles 
of its infancy, _bi confine itself within .Sent- 
I land. All its mis-ionaii<-s throughout the wotld 
| had left the state with it, and thrown up their 


emoluments ; and schemes and funds for foreign 
missions, for colonial missions, for continental 
missions, for Jewish missions, and a special scheme 
for the Highlands and Islands were instantly and 
simultaneously started. That enthusiasm should 
initiate, all this in the moment of suffering was, 
perhaps, not wonderful : what is more noteworthy 
is the permanence of the results. During the 
earlier part of the first lialf-century of its exist- 
ence the contributions of the Free Church 
maintained their average, and during the later 
part they have much increased it. The following 
are the figures for the vear opening each decade : 
1843, £303,871 ; 1853, £2S9,G70; 1803, £343,020; 
1873, £511,0S4; 18S3, £628,222. The total for the 
forty years comes to nearly seventeen millions. In 
1889 there were 102G regular charges in the church. 

The history of the Free Church since 1843 has 
reflected increasingly the general course of church 
life outside it in Scotland. In its earlier years it 
was much occupied, like every body on a national 
scale, with questions of centralisation ns against 
local government. Tims, a controversy whether it 
should have one college or more was terminated by 
its adherents in Glasgow and Aberdeen liberally 
endowing, and so securing, the institutions in either 
city. In 1858 the Cat-dross Case arose, and created 
much interest, as raising legal questions affecting 
Free Church principles. But, while the earlier 
decisions of the Scottish courts in it appeared to 
threaten interference even with the internal action 
of churches, their later findings refused to the 
deposed minister of Cardross the means of prosecut- 
ing even that civil action of damages which the 
church professed their readiness to meet. In 1803 Dr 
Candlish and Dr Buchanan started the proposal of 
union with the United Presbyterian Church, which 
had by this time gathered into itself nearly all the 
Scottish secessions of the IStli century. Negotia- 
tions went on for years, and terminated in 1873 in 
a postponement of incorporating union, but with an 
obligation for a working agreement in the mean- 
time, to include a ‘ mutual eligibility ’ of ministers 
from all the churches that lmd taken part in 
the negotiations. In 1874 patronage was abolished 
by parliament in the church established, without 
any proposed change nnon the general Scottish law 
of church and state. The Free Church Assembly at 
once resolved that disestablishment was tho proper 
remedy for the divisions of Scottish Presbyterian- 
ism (sec note) ; and its union in 1870 with tho 
Camcronian body (see CamkromaNS) seemed to 
unite these ancient traditions with modem views. 
Theological questions of course retained their domi- 
nant interest; and in 1881 the church refused to 
retain Mr Robertson Smith ns its professor in 
Aberdeen, while declining nt the same time to 
affirm that his biblical views were heretical. This 
compromise was unsatisfactory to all sides. In 1SS9 
a large committee was appointed to consider the 
question of revising the church’s confession while 
maintaining its centinl doctrines of faith. In 1888 
the General Assembly held its sittings in the 
capital of the Highlands, which it lmd only done 
once before, forty-five years earlier, in the eventful 
year 1S43. 'Within tins region its influence has 
from the beginning vastly exceeded that of the 
Established Church, although its Highland minis- 
ters arc well known not to agree with their Low- 
land hiethren about the necessity for creed revision 
and union with churches that renounce the estab- 
lishment principle. The vitality within the church 
was evidenced by the warmth with which the 
effort was met to clear off all debt upon churches 
and manses before it* jubilee year. 

(NotC— I t ought, however, to Is? stated that there was a 
M jet.inti.-tl majority in the Af-emWy that dh« ntvd from 
tho resolution as to disestablishment ; and the members 
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of that minority claim that the sentiments of a much 
larger proportion of the membersiiip of the church are in 
accord with theirs.] 

Sue the authorised edition of the Subordinate Standards 
of the Free Church, with ‘Claim of Eight’ and ‘ Protest,’ 
&c. (1851); Buchanan’s Ten Years’ Conflict (1849); 
Taylor Innes, The Law of Creeds in Scotland (1867;; 
and the official Annals of the Disruption (1876-77). 

Freedom of a City. See Burgess. 
Freedom of'tlie Press. See Press. 

Freehold, Estate of ( liberum tenementum, 
‘frank tenement’ ). Tenures of land in England are 
divided into free and base or customary. Free ten- 
ures included tlie military tenures of knight-service 
(see Tenure), &c., now abolished, and tenure in 
free and common Socage (q.v.), which is now the 
only form of lay freehold. Copyhold (q.v.) is now 
the only form of customary tenure ; it is hardly 
correct to speak of base tenure, since the personal 
incidents of villeinage have disappeared. ‘ Cus- 
tomary freehold,’ so called, is only a privileged 
kind of copyhold. There is no necessary connec- 
tion between the tenure and the quantity of the 
tenant’s interest in the land ; hut in point of fact 
only an estate for life or an estate of inheritance 
ranks as a freehold ; a term of yearn, however long, 
is less than freehold. Lands may be held by free 
tenure of the king or of the lord of a manor, but 
no new- free tenure under a subject has been 
created since 1290, when the practice of subinfeuda- 
tion was abolished by the statute of Quia emptorcs. 
At the present clay almost all freeholders hold of 
the crown. Seisin or possession of the freehold 
was formerly an important point in the law of 
wills, conveyances, and actions relating to land. 
The freeholders of a county were constituent 
members of the ancient county court ; they had 
formerly the right to vote in the election of county 
coroners ; ancl freehold property of the value 
required by modern statutes is a qualification for 
jurymen and parliamentary electors, and for cerr 
tain public offices. Rent-charges and other in- 
terests in land may he held in freehold. 

Free Imperial Cities, in the German empire, 
were those cities which owed allegiance to none hut 
tlie emperor, which exercised suzerain rights within 
their own territories, and had the right of sitting 
and voting in tlie imperial diet. At first free 
cities were distinguished from imperial cities, the 
difference consisting in tiie fact' that the former 
paid no feudal dues to the emperor, whereas the 
latter did. But from the 13th century there was 
practically no distinction, all towns which formed 
an integral part of the imperial polity of states 
being called free imperial cities. These cities, 
which had not a uniform municipal organisation, 
some being governed on democratic, others on 
aristocratic principles, were generally ruled by one' 
or two imperial officers, called Bcichsvogt, Schul- 
theiss, or Burrjgrof The peculiar privileges attach- 
ing to these cities were acquired in different ways — 
by creation of the emperor, by purchasing freedom 
from the minor prince or lord to whom they owed 
allegiance, by the dying out of the family of tlie 
territorial superior, or by force of arms. And 
they were lost by the ' corresponding opposite 
means : some towns were seized by the neighbour- 
ing lords, others passed by conquest out of the 
empire altogether, others voluntarily sold their 
privileges of freedom, others again were deprived 
of their position by the emperor as punishment for 
contumacy. The creation of free imperial cities 
was generally encouraged by the emperors, who 
found in them a useful means of checkmating the 
ambitions of the petty princes. But between the 
13th and loth centuries the majority of them 
succeeded in securing tlie office of Bcichsvogt, 


Schuithciss, or Burggraf for their own citizens. In 
14/4 the free imperial cities formed two groups 
in the diet, the Rhenish and tiie Swabian ; and 
they were formally constituted the third college 
of the diet after the Peace of Westphalia (1G4S). 
In February 1803 all the free imperial towns of 
Germain-, except Hamburg, Lubeck, Bremen, 
Augsburg, Nuremberg, and Frankfort-on-Main, lost 
then- privileges ; and of these Augsburg, Nurem- 
berg, and brankfort ceased to he free imperial 
cities in 1S06. In 1815, however, the three Hanse 
towns, together with Frankfort, were admitted 
into the German Confederation as free towns. But 
by the incorporation of Frankfort with Prussia in 
1SGG there were left but three free cities in Ger- 
many — Lubeck, Bremen, and Hamburg. 

Free-lances were roving companies of knights 
and men-at-arms, who, especiallv after the Crusades 
had ceased to give them employment, wandered 
from state to state selling their services to any lord 
who was willing to purchase their aid in the per- 
petual feuds of the middle ages. In Italy they 
were known as Condottieri (q.v.). In Germany 
the name Landshicchtc was given to a famous 
organisation of me rcenaiy foot-soldiers, orig inaliy 
raised by Maximilian I. in 14S7 from the inhabit- 
ants of his Austrian hereditary dominions. The 
nanie is not, as is commonly said, a corruption of 
Lcmzlcncchlc (‘ lancemen ’), 'but was given to dis- 
tinguish the men of the Austrian lands from tlie 
Swiss mercenaries. The Landsknechte played a 
distinguished part in the wars of tlie 15tli and lOtli 
centuries, hut fell into disrepute after tlie Thirty 
Years’ War, by which time their numbers were 
made up of recruits from all European countries. 

Freeman is one who has inherited the full 
privileges and immunities of citizenship ; freccht tan, 
one who has been delivered from the restraints of 
bondage, hut who, usually, is not placed in a posi- 
tion of full social or even political equality with 
him w ho was horn free. In old Rome, indeed, 
the equivalent for freeman [liber homo) compre- 
hended all classes of those who were not slaves; 
but the distinction here pointed out was preserved 
by the application of the term ingennns to him who 
was horn free, and of libertinvs to him who, being 
bom in servitude, was emancipated. As the 
organisation of Roman society survived the con- 
vulsions of the middle ages to a far greater 
extent in the towns than in the landward districts, 
where tlie institutions of Feudalism (q.v.) almost 
entirely superseded it, it is in the borough and 
other municipal corporations that we still find 
freemen, or persons inheriting or acquiring by 
adoption, purchase, or apprenticeship the rights of 
citizenship. In Anglo-Saxon England the freemen 
were divided into Ceor Is (q.v.) and Eoris (see 
Earls). See Borough, Burgess, City, Slavery. 
In the United States the term freedmen was used 
of the coloured people emancipated bv the civil 
war. The duty of caring for those helpless people, 
finding them work, organising education, and pre- 
paring them for the privileges of freedom was 
thrown on the war department ; and in 1865 an act 
of congress created in that department the bureau 
commonly known as the ‘ Freedmen’s Bureau,’ 
whose duties practically ceased in 1870. The 
founding of several seminaries for coloured persons, 
such as Howard University and Fisk University, 
was a permanent result of its work. 

Freeman’s Roll. — By the Municipal Corpora- 
tions Act of 1835 it was provided that every person 
who, if the act had not passed, would, as a burgess 
or freeman, have enjoyed, or might have aennired, 
the right of voting in the election of members of 
parliament was to he entitled to enjoy or acquire 
such right as heretofore. And it was further enacted 
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that the town-clerk of eacli borough should make 
out a list, to he called the Freeman’s Roll, of all 
persons admitted burgesses or freemen, for the 
purpose of such reserved rights as aforesaid, as 
distinguished from the burgesses newly created by 
the act, and entitled to the rights which it newly 
conferred; these last were to be entered on another 
roll, to be called the Burgess ltoll. See BURGESS. 

Freeman. Edward Augustus, one of the 
most learned of English antiquaries and historians, 
born at Harborne in Staffordshire in 1823, was 
elected scholar of Trinity College, Oxford, in 1841, 
and fellow in 1845. He held the examinership in 
the School of Law and Modern History in 1S57 
and 1803, and in the School of Modern History in 
1873 ; and was created D.C.L. of Oxford in 1S70, 
and LL.D. of Cambridge in 1874. In 1884 he be- 
came regitis professor of Modern History at Oxford. 
He has received decorations from Greece, Monte- 
negro, and Servia, and has been created a corre- 
sponding member of learned societies at St Peters- 
burg, Gottingen, and in Massachusetts. Freeman 
is a Liberal in politics, and contested Mid-Somerset 
in that interest in 1SG8, but without success. His 
principal work is his History of the Norman Con- 
quest (5 vols. 1SG7-76), one of the greatest monu- 
ments of English historical learning, which shows 
its author to possess almost every requisite of an 
historical style save one — that of condensation, 
nis other works include A History of Architecture 
(1849); History and Conquests of the Saracens 
( 1850 ) ; History of Federal Government { vol. i. 
1803); History of the Cathedral Church of 1 Veils 
( 1870) : Old English History ( 1SG9) ; Groivth of the 
English Constitution (1872); Historical Essays (3 
series 1872-79); Comparative Politics ( 1873); His- 
torical and Architectural Sketches, chiefly Italian 
(1870); The Ottoman Power in Europe (1877); His- 
torical Geography of Europe (2 vols. 1SS1); The 


llcign of William Unfits, and the Accession of 
Henry 1. (2 vols. 18S2); Some Impressions of the 
United Slates ( 1883) ; English Towns and Districts 
(1883); Chief Periods of European History ( 1886); 
Methods of Historical Study (188G); and Exeter 
(18S7) in the series of ‘Historic Towns.’ Frce- 
mnn is. the leader of what has been called the 
Teutonic school in English history, and it is not 
improbable that, carried away by his preposses- 
sions, he has placed too great reliance on the evi- 
dence oU'cved by the language and institutions, and 
overestimated the Teutonic element in the blood 
of the English people. As an historian he shows 
equal erudition and accuracy ; but his learning is 
marred by its pedantry : his argument, by its itera- 
tion ; while Ins insight and breadth of view are 
scarce proportional to his knowledge. He main- 
tains a high ideal of the dignity of real history 
and the necessity for truth, and fias made unspar- 
ing onslaught on writers who make the true subor- 
dinate to the picturesque. 

Freemasons. The masonic brotherhoods of 
the middle ages were organised incorporations, not 
substantially different in their nature from the 
other, guilds, governed by rules of their own, and 
recruited from a body of apprentices who had 
undergone a period of probationary servitude. 
Fable and imagination have trace’d back the 
origin of freemasonry to t ho Knights Templnre, 
the old Roman empire, the Pharaohs, Hiram of 
Tyre and the Temple of Solomon, or even the 
time' of the Tower of Babel and of the Ark of 
Noah. The masonic craft in reality sprang into 
being about the same time and from' tbe same set 
of catHes as other incorporated craft* ; hut a 
variety of circumstances combined to give it an 
importance and influence beyond the rest. Men 
skilled in tbe hewing and setting' of stones wore 


naturally prized in an eminently church-building 
age. Their vocation necessarilv involved travel- 
ling from place to place in search of employment. 
Wherever a great church or cathedral was built 
the local masons had to be reinforced by a large 
accession of craftsmen from other parts ; and the 
masons from neighbouring towns and districts 
flocked to the spot and took part in the work, 
living in a camp of liuis reared beside the building 
on which they were engaged. A master presided 
over the whole, and was assisted by wardens 
having surveillance of the rest. A mason, there- 
fore, after going through bis apprenticeship and 
probations, could not settle down like other crafts- 
men among his neighbours and acquaintances, but 
must travel from place to place to find employ- 
ment; hence it became desirable or necessary to 
devise means by which a person once a member 
of the fraternity might be universally accepted, ns 
such, without requiring, wherever he went, to give 
fresh evidence of his skill, or having to undergo 
a renewed examination on his qualifications. In 
order to accomplish this end, and to enable a 
mason travelling to his work to claim the hospi- 
tality of his brother-masons on his way, certain 
signs and words were conveyed to him, which 
he was hound to keep secret. This arrangement 
is the sole shadow of foundation for the popular 
notion that the masonic brethren were in possession 
of secrets of vital importance, the knowledge of 
which had been from generation to generation con- 
fined to their own order. It has been supposed 
that the possession of the masonic secrets enabled 
the masons to design the great cathedrals of the 
13th and 14th centuries; whereas it is now certain 
that during the purest, ages of Gothic architecture, 
both in France and in England, the architects 
were not members of. the masonic fraternity at all, 
hut either laymen of skill and taste, uninitiated in 
the mysteries of masoncraft, or oftener bishops and 
abbots. The masons who worked from the archi- 
tect’s design were, at the same time, not the mere 
human machines that modern workmen too gener- 
ally are, hut men who, in carrying out an idea 
imparted to them, could stamp* an individuality 
of their own on every stone. Architecture was 
then a progressive art, and the -architect of every 
great church or cathedral had made himself ac- 
quainted with the works of his predecessors, and 
profited by experience, adopting their beauties 
and shunning their defects. The nature of the 
advance which architecture was then making has 
been compared by Fergnsson to tbe advance 
with which we are familiar in the present day in 
shipbuilding and other useful arts. ‘Neither to 
the masons nor to their employers, nor to the 
Abbe Suger, Maurice de Sully, Robert dc Susarchos, 
nor I'ulbcrt dc Chartres is 'the whole merit to bo 
ascribed, but to all classes of the French com- 
munity carrying on steadily a combined movement 
towards a well-defined end.’ In Germany, how- 
ever, the masons of the 14tli century, who had 
attained a wonderful skill in carving and in con- 
structing arches, overstepping their original func- 
tions, took to a great extent the oilicc of architect 
into their own hands; and it is undeniable that 
the churches designed by German masons, though 
rich in the most exquisite workmanship, are not 
comparable in the higher elements of beauty to the 
works of non-masonic architect*. 

The epithet ‘Free,’ as applied to the craft, wn* 
originally used as an abbreviation of the term 
‘freemen masons’- — free of their guild. Scotland 
possesses the earliest record of the presence of 
theoretical or speculative ma*ons in mason lodges. 
Tliis is shown in the-minnte of a conventicle of the 
Lodge of Edinburgh, held at Holyrood House in 
the fear 1000. 
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The history of freemasonry has been overlaid 
with fiction and absurdity, partly from an exag- 
gerated estimate of its importance in the develop- 
ment of architecture, and partly from a wish to 
connect medieval masonry with the institution 
that passes under the same name in the present’ 
day. Modern (or so-called ‘speculative^) free- 
masonry is an innocent mystification unconnected 
either with the building craft or with architecture. 
It is of English origin, and dates from the 18th 
century. According to its peculiar phraseology, it 
is founded in the ‘practice of moral and social 
virtue;’ its distinguishing characteristic is charity, 
in its most extended sense ; and brotherly love, 
relief, and truth are inculcated by its precepts. In 
freemasonry there are three grades — apprentice, 
fellow-craft, and master-mason ; there being 
peculiar ceremonies at the making of each ; and 
it is only on attaining to the degree of master- 
mason that a brother enjoys the full benefits and 
privileges of the craft. 

The ‘ Lodges ’ of Scotland profess to trace their 
origin to the foreign masons who came to Scotland 
in the 152th century to build the Abbeys of Holy- 
rood, Kilwinning, and Melrose. Those of England 
go still further back, to an assemblage of masons 
held by King Athelstan, at York, in 926. The 
mother-lodges of York and Kilwinning were the 
parents of many lodges erected in different parts 
of Great Britain ; while several of the pre-18th 
century Scottish lodges were self-constituted. To- 
wards the close of the 18th century it was in some 
quarters (as by Robison in his Proof of a Con- 
spiracy, &q. 1797) made a charge against free- 
masonry that under its symbolism was concealed a 
dangerous conspiracy against all government and 
religion. The accusation was probably groundless 
enough as regards British freemasonry ; and so little 
effect was produced by it that, in an act passed in 
1799 for the suppression of secret societies, an ex- 
ception was made in favour of freemasons. On the 
Continent political intriguers may sometimes have 
availed themselves of the secrecy afforded by free- 
masonry to further their schemes. In 1717 a Grand 
Lodge was formed in London, with power to grant 
charters to other lodges. Under its sanction the 
first edition of the constitutions of the fraternity 
was published. The Grand Lodge was for a length 
of time on an unfriendly footing with the lodge of 
York, in consequence of having introduced various 
innovations not approved of by the older lodge, and 
of having granted charters within the district which 
York claimed as its own. In 1782 the then Duke 
of Cumberland (brother of George III.) was elected 
Grand Master of the Grand Lodge ; and on his 
death George IV., then Prince of Wales, succeeded 
to the office, which he continued to hold till he 
was appointed regent, when, it being considered 
unsuitable that he should longer exercise any 
personal superintendence, he took the title of 
Grand Patron. In 1813 an understanding and 
a union was brought about between the two 
rival Grand Lodges by their respective Grand 
Masters, the Dukes of Kent and Sussex. The 
fraternity has since been managed by the ‘ United 
Grand Lodge of Ancient Free and Accepted Masons 
of England,’ consisting of the Grand Master, with 
his Deputy, Grand Wardens, and other officers, the 
provincial Grand Masters, and the Masters and 
Wardens of all regular lodges, with a certain num- 
ber of stewards annually elected, who meet four 
times a year for the despatch of business, besides 
which there is an annual masonic festival, at which 
every mason is entitled to attend. The Grand 
Lodge of England has at present nearly two thou- 
sand lodges under its protection; the Prince of 
Wales was elected its Grand Master in 1S74. 

In Scotland the masons, when they were a real 


company of artificers, were, like other handicrafts, 
governed by wardens of districts appointed by 
the king. In 1598 a reorganisation of the mason 
lodges was effected under William Schaw, principal 
warden and chief master of masons, who in the 
following year confirmed the three ‘lieid lodges’ 
in their ancient order of priority— Edinburgh first, 
Kilwinning second, and Stirling third. In 173G, the 
operative element in mason lodges having become 
absorbed in speculative masonry, the Grand Lodge 
of Scotland was instituted by the representatives of 
thirty -four lodges, by whom also William St Clair 
of Roslin was elected Grand Master, on account of 
bis ancestors’ alleged ancient connection with the 
mason craft as patrons and protectors. Priority 
was assigned to the lodges according to the an- 
tiquity of their written records. The Lodge of 
Edinburgh (Mary’s Chapel), with its records dating 
from 1599, was placed first, and Kilwinning, possess- 
ing records from 1642, second. The Lodge of Kil- 
winning did not formally object to this till 1744, 
when it withdrew from the Grand Lodge and 
resumed its independence. On relinquishing this 
position in 1807 it was re-admitted into the Grand 
Lodge by the title of Mother Kilwinning, with pre- 
cedence over the other lodges, and the Provincial 
Grand Mastership of Ayrshire confirmed in per- 
petuity to its Master. 

Besides granting charters of affiliation, the chief 
use of the Grand Lodge, whether of England or 
Scotland, consists in its acknowledged authority to 
enforce uniformity of ceremonial and other observ- 
ances, and to settle all disputes that may arise 
within the lodges under its charge. In Scotland 
the officers and members of the Grand Lodge are 
delegates from the respective lodges ; the dele- 
gation being the masters and wardens or their 
proxies. As a source of revenue, for each 
member made by a lodge a fee must be remitted 
to the Grand Lodge, whereupon a diploma of 
brotherhood will be issued. There are upwards of 
six hundred lodges under the Grand Lodge of Scot- 
land. The Grand Lodge of Ireland, instituted in 
1730, exercises jurisdiction over nine hundred 
lodges. There are funds of benevolence connected 
with each of the British Grand Lodges. 

Modern freemasonry spread from Britain to the 
Continent, to America, and to India. It was intro- 
duced into France in 1725, into America in 1730, 
Russia in 1731, and Germany in 1740. Grand 
Lodges now exist in France, Belgium, Holland, 
Denmark, Sweden and Norway, Germany, Switzer- 
land, Italy, Spain, Mexico, Egypt, Portugal, 
Greece, Canada, in Central and South America, in 
British Columbia, and in Australia. Lodges in 
connection with European grand bodies exist in 
India, China, Japan, Africa, Polynesia, Turkey, 
the Vest Indies, Syria, Newfoundland, and New 
Zealand. There are forty-eight Grand Lodges 
exercising control over nearly ten thousand lodges 
in the United States, and nowhere is masonry in 
greater honour or importance. Roman Catholics 
treat freemasonry as a pantheistic system, essenti- 
ally opposed to belief in the personality of God, 
subversive of all legitimate authority, whether of 
the church or of the state— the hatching ground 
of most of the revolutionary societies of continental 
Europe ( see Addis and Arnold's Catholic Did ionary, 
18S3). It has been expressly condemned by bulls 
from five popes. 

The deep symbolical meaning supposed to be 
couched under the jargon of the masonic fraternity 
is ns apocryphal as the dangers of masonry to 
government and order. A set of passwords and a 
peculiar grip of the hand enable the initiated to 
recognise each other, aiid give a zest to their con- 
vivial meetings ; and, if the institution possesses 
anv practical utility, it is in its enabling a mason, 



FREE PORT 


FREE TRADE 


in a place where he is a stranger, to make himself 
loiown to his brother-masons and claim their pro- 
tection and assistance. 

See J. Fell owes. Minimus of Freemasonry (new ed. 
18S2); J. How, Freemason s’ Manual (1SS0); A. G. 
Mackey’s Manual of the Ijodyc (Xew York, 1SG2), 
Masonic Jlitualist (18G7) ; Encyclopcedia of Freemasonry 
(1874), and Lexicon of Freemasonry (7tli ed. 1SS5); 
Baton's Freemasonry, its Symbolism and Jie! iyioits Mature 
(1873); Lyon’s Freemasonry in Scotland (1873); K. F. 
Gould, Four Old Lodf/cs (1879), and History of Free- 
masonry (18SG); the Hamlbuch dcr Freimaurcrei, pub- 
lished as 2d ed. of Leaning's Encyldopadie dcr Frei- 
maurcrei (4 vols. 18G3-79 ) ; Scliauberg’s Ycnjltichendcs 
Jfandbuch dcr Symbolih dcr Freimaurcrei (3 vols. 18G1- 
G3) ; and tlio anonymous Mafonnerie Pratique: Cours 
d'cnsciijnemcnt Supericur de la Franc-maconncrie (2 vols. 
Paris: Bal ten week, 18S5-SG); Findel’s collected works on 
Freemasonry (G vols. Leij). 1SS2-85); Port's Antiquities 
of Freemasonry (Pliila. 1878). 

Free Port, a port at whose wharves the vessels 
of all nations can load and unload free of customs 
duties and commercial charges, with the exception 
of the usual lmrhonr dues. A free port is thus, from 
the commercial point of view, an open liarhour in 
contradistinction to one that is closed to all vessels 
except those of the country in which it is situated, 
and trom the administrative point of view financially 
a foreign territory within the state to which it polit- 
ically belongs. In the middle ages free ports were 
established for the purpose of attractin'' trade to 
particular maritime centres, especially liy Italy, 
France, Spain, Austria, and Portugal, at the period 
when the exploitation of their colonies for the 
benefit of the mother-country was the ruling prin- 
ciple in the commercial policy of those states. In 
the end of the ISth and the beginning of the 19th 
century free ports acquired a position of peculiar 
importance during the years in which prohibitive 
and protectionist measures were in force. Since 
then, however, they have decreased both in import- 
ance and in number. At the present time their 
chief use is that of entrepots for facilitating the 
more convenient interchange and distribution of 
commodities destined for more or less distant 
markets. To all intents and purposes their utility 
has been destroyed by the rival system of bonded 
warehousing, wliicli lias alwavs prevailed in Eng- 
land and the United States in preference to the 
other system (see BONDED 'WAREHOUSES). In 
1889 the only free ports remaining in Europe were 
Trieste and I’iume in Austria, and Hamburg and 
Bremen in Germany ; hut both Trieste and l'iume 
were on the point of being abolished as free 
ports, whilst in Hamburg ami Bremen sinco IS88 
only a restricted area has been maintained as a 


St Thomas (on the island of the same name in 
the West Indies), and Livingstone in Guatemala. 

Freeport, capital of Stephenson county, Illi- 
nois on the Peeatoniea Itiver, 121 miles WNW. of 
Chicago hv mil, with a Presbyterian college and 
some manufactures. Pop. 8510" 

Frccsoilers. a political party in the United 
States, the outcome of the W ilmot (q.v.) proviso, 
founded in 1S4S to oppose the extension of slavery 
to the territories. At Buffalo in that year they 
nominated Martin Van Huron for president and 
Charles Francis Adams for vice-president, who 
secured a popular v'ole of 291,000, hut no electoral 
votes. In 1832 their candidates polled only 150,000 
votes : but in the period of political agitation that 
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Free Spirit, Bretiirex of the, a fanatical 
sect diffused (often secretly) over Germany, Italy, 
and Fiance, between the 13th and loth centuries. 
Their doctrine was a species of pantheistic mysti- 
cism, which they applied with fearless consistency 
to all the details ot moral obligation. Often con- 
demned as heretics, they suffered severely at the 
hands of the Inquisition ; and were confounded 
with the Beghards and Beguines (q.v.). See 
Brotherhoods. 

Freestone. See Buildixg Stoxe. 

Freethinkers, a term used loosely of all who 
reject belief in divine revelation, hut especially of 
the Deists. See Deism. 

Frec-totvn, capital of Sierra Leone, a British 
settlement on the west coast of Africa, is situated 
on the north side of the peninsula of Sierra Leone, 
about 5 miles from the Atlantic. The town is 
enclosed by a range of wooded hills, and, though 
the temperature is tolerably uniform, the climate is 
unhealthy, especially for Europeans. Pop. (1881) 
21,913, who consist almost exclusively of liberated 
Negroes. The town was originally founded, under 
the name of Grauvilletovn, in. 1787. 

Free Trade. ‘ Free Trade ’ is often used in a 
loose popular sense as practically equivalent to 
freedom of contract and laisscr-fairc ; and thus 
particular kinds of land laws, bimetallism, factory 
acts, and various regulations affecting labour and 
manufactures are spoken of as infringements of freo 
trade. Nothing, however, is gained by giving such 
an extended meaning to a definite expression, 
perfectly clear and precise in the historical sense. 
Historically, free trade refers to a particular policy 
ns regards international or foreign trade only, and 
its principal features are absence of differential 
duties, and of artificial encouragements, such as 
bounties, by which the home producer is favoured 
as compared with the foreigner in the same depart- 
ment. The essence of free trade is equality and 
uniformity in the financial treatment of home, 
colonial, and foreign produce of the same kind. 
Thus the imposition of taxes upon commodities 
merely for revenue purposes (e.g. the tax on tea in 
the United Kingdom) is not held to he an infringe- 
ment of free trade. Similarly the absolute pro- 
hibition of the importation of certain articles, 
supposing that the production at home is equally 
prohibited (e.g. immoral books), would not offend 
against free trade in its historical sense. 

The economic system opposed to free trade, and 
the essence of which lies in the preferential treat- 
ment of the products of the home country or of 
certain ‘favoured’ nations, lias received different 
names according to the objects professedly in view. 
When Adam Smith advocated the principles of free 
trade, he attacked the elaborate economic policy 
known as the Commercial or Mercantile System 
(q.v.). Of this system, protection to home indus- 
tries was only a* part. At least equal stress was 
laid upon a favourable balance of trade which was 
supposed to be indicated by a balance of the pre- 
cions_ metals being due to a country. By this 
principle of a favourable balance a government 
w.as guided in framing commercial treaties and in 
the treatment of its colonies. At a later date, 
however, the use of the term protection was ex- 
tended to cover practically the same ground as the 
expre.-rion ‘Mercantile System,’ which fell into dis- 
use. Still more recently the name ‘fair trade 1 has 
been invented to describe a mild form of 1 he protec- 
tive system, in which the basis of economic policy 
is supposed to he reciprocity or free trade only with 
such nations as grant similnr privileges. Some- 
times ‘ fair trade 1 is also held to include differential 
treatment of colonies by the mother-country as 
against foreigners, and is thus associated with 
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schemes for imperial federation. It is worth 
noting that up to the beginning of the 19th century 
fair trade was the polite name for smuggling, ana 
that, according to Adam Smith, ‘ to pretend to 
have any scruple about buying smuggled goods 
would, in most countries, be regarded as a pedantic 
piece of hypocrisy.’ 

The principal practical difficulty in deciding 
whether a tax is really opposed to free-trade prin- 
ciples arises in the case or the possible use of sub- 
stitutes. If, for example, the cheaper kinds of 
foreign wines are being taxed avowedly for revenue 
purposes only, an indirect encouragement may at 
the same time be given to the production and 
consumption of beer in the home country. Again, 
it is difficult in many cases to find a fair common 
measure for home and foreign articles, and thus to 
make customs and excise duties really equivalent. 
In wines and spirits the alcoholic test alone is 
obviously unfair, but it is difficult to decide how 
much should be fairly allowed for other qualities. 
Nor will a simple aa valorem tax be a sufficient 
guide, because the effect upon demand of a rise in 
price is different in different cases. It may even be 
said that all taxation of those foreign goods which, 
from the nature of the case, cannot be produced at 
home (such as tropical products in the temperate 
zones) furnishes an artificial encouragement to 
home industries. If, for example, tea and coffee are 
rendered very dear by taxation, the use of aerated 
waters and home-made wiiies may be stimulated. 
The case of drawbacks, in which an excise duty is 
drawn back upon the exportation of the article 
•taxed, presents similar difficulties. If the draw- 
back really exceeds the tax already paid, it amounts 
to a bounty ; and in fact most of the bounties given 
upon exportation are disguised in the form of draw- 
backs. 

Taking free trade in this historical if somewhat 
narrow meaning, it is convenient to examine the 
general economic theory on which the policy rests 
before giving actual examples of free-trade policy 
and its opposite, protection. The question is, ‘ Why 
should a nation give no preference to its own 
subjects over foreigners in the financial treatment 
of commodities in general, or at least of some 
particular kinds!’ It will be seen at once that 
the establishment of a universal negative in any 
question of practical politics is only possible by 
making very stringent assumptions as to the 
object or end of political union. Suppose, for 
example, that we accept the maxim of Adam 
Smith, that defence is of far more importance than 
opulence, we at once make out a primfi facie 
case for the encouragement of those industries — 
e.g. shipbuilding and navigation — which may be 
assumed indirectly to contribute to national 
defence; and we understand why Adam Smith 
considered the Navigation Acts to he the wisest 
commercial provisions in the statute-book. Simi- 
larly various other social or political objects may 
he thought so desirable that the state ought to 
use its influence, by adjusting industrial finance, 
in order to promote these objects. It may be 
argued, for instance, that the state should look to 
the conditions under which labour does its work 
quite as much as to the mere cheapness of the final 
product ; and that a nation ought to consider much 
more than individuals can be expected to do the 
remote consequences of certain lines of industrial 
development. In this way the arguments for 
protection founded upon a variety of industries, tiie 
possible exhaustion of peculiar natural resources, 
the encouragement of the growth of towns .and 
manufactures in young countries, must he deemed 
primfi facie worthy of consideration ; although, of 
course, it may prove in the sequel that free trade 
is much more likely than protection to attain these 
20S 


and other important social ends, in addition to 
cheapness and plenty. 

It is necessary, then, in order to understand the 


various considerations of great social and moral 
importance. _ We must begin by regarding the 
primary object aimed at as the present acqui- 
sition of the means of satisfying material wants at 
a minimum real cost— that is to say, the question 
must first of all he considered from the point of 
view of the consumer for the time being. With 
this narrow view of the subject it is easy to establish 
the case in favour of free trade. For with freedom 
of competition no foreign commodity would he 
imported unless it could be sold at least as cheaply 
as when produced at home, and the natural result 
of competition would be to lower the price ; 
hence, to discourage importation by differential 
taxation would be to raise prices by restraining 
competition. Again, to artificially encourage ex- 
portation by means of a bounty may by diminish- 
ing the supply in the home-market raise the price ; 
and, if an increased supply can only he obtained at 
an increasing cost, this must be the result. But 
although free trade may result, as just shown, in 
present maximum cheapness, it may be objected 
that all cheapness is relative to the means of pur- 
chase — i.e. to income — and that, if the former is pro- 
moted by free trade, the latter is augmented by 
protection. And at first sight it seems plausible to 
argue that if a certain policy increases employment 
it increases earnings, and that employment must be 
increased by encouraging home industry at the 
expense of foreign. The refutation of this fallacy 
in its grossest form is one of the greatest triumphs 
of the so-called orthodox political economists. 
Bastiat, for example, in his famous petition of the 
candle-makers against the sun, in which it is ironi- 
cally shown how much encouragement would be 
given to all the industries directly and indirectly 
concerned in the production of artificial light by 
shutting up windows, &c., has made clear the error 
involved in 1 making work, ’ or in increasing obstacles 
in order to encourage employment. Again, whilst 
it is allowed by free-traders that protection to any 
particular industry may turn more labour and 
capital into that channel, and thus increase the 
gioss earnings of those employed in it, it is main- 
tained that on the whole, from the national point of 
view, there is a loss. In the first place, the very 
object of protection is to raise the price above wlmt 
it would he if foreign imports were admitted freely, 
and thus the large body of consumers (including 
other labourers) are taxed for the benefit of the 
small class of producers. Secondly, the labour and 
capital of the country are drawn from the channels 
into which they would naturally flow, and are thus 
on the whole less advantageously employed ; in 
other words, the gross annual produce of the land 
and labour of the society is less than it otherwise 
would have been. If, for example, by the exclusion 
of foreign corn the price is raised, not only are 
consumers taxed by the rise in price, but the 
labour and capital devoted to the production of 
coni are drawn from other employments, in which 
more commodities might have been produced, and 
on balance exchanged for more corn. We thus 
arrive at the great maxim of free-traders, tiiat 
imports are paid for by exports, and ‘if you take 
care of the imports the exports will take care of 
themselves’ — in other words, if foreign labour is 
encouraged by the free admission of foreign goods, 
still, ipso facto, the home industry must be equally 
encouraged, because goods to an equal value must 
he made to he exported to pay for these imports. 
In fact, it is maintained that the home industry is 
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more encouraged than otherwise would he the ease, 
because there is less waste of labour, capital, and 
natural resources. A certain quantity of labour 
and capital devoted to the more careful cultivation 
of land would raise more agricultural produce, but 
if devoted to some kind of export, this export 
might obtain by exchange far more com raised 
at much less expense on virgin soil. 

To the statement, however, that a country need 
regard only its exports, preliminary objection 
may be raised on the same ground on. which 
the above maxim itself is really founded — viz. that 
all trade is reciprocal, and that ultimately imports 
and exports are a form of barter. For it may be 
said that, unless a country’s exports are sent by the 
best route to the best market, they cannot purchase 
so great a quantity of imports, and it is quite as 
reasonable to regard the export trade as active, 
and the import trade as passive, instead of the 
converse. Suppose, for example, to take an ex- 
treme case, all other nations effectually prevented 
the importation of English manufactures, England 
would be unable to pay for its imports, and imports 
must cease. And, without going so far, it may still 
be maintained (as by Adam Smith) that distant 
and roundabout trades are not so advantageous to 
a country as near and direct trades. 

Apart" from this obj'ection the position of free- 
traders appears to be sound under the assumptions 
usually made. These assumptions, however, require 
careful statement. In the first place, it is assumed 
that labour and capital can without loss or difficulty 
be turned from a decaying into a thriving industry, 
'and that, if any home product is displaced by 
foreign competition, ‘ something else ’ will be made 
with the same labour and capital. But it may be 
objected that every industry requires a certain 
amount of specialised capital and peculiar skill and 
training which cannot be transferred to other 
employments ; capital and labour, for example, 
formerly used in agriculture cannot without great 
loss be turned into the manufacture of cotton 
goods. There is some force in this objection, and 
Adam Smith placed it under the possible exceptions 
to a general free-trade policy which he considered 
worthy of consideration. At the same time, as he 
points out, there is a tendency to exaggerate the 
difficulty of absorbing any surplus labour set free 
from an old industry, and at anyrate the argu- 
ment is one not for absolute protection, but for 
partial protection during a limited transition 
period, whilst labour and capital arc being with- 
drawn. There is, however, a more serious objec- 
tion to this assumption of the perfect mobility of 
labour and capital from one industry to another. 
A merchant, as Adam Smith said, is a citizen of no 
particular country, and if capital and labour are 
supposed to move without any difficulty within the 
limits of one country, their migration from country 
to country cannot be considered, especially in 
modern times, to offer any insuperable difficulty. 
Tims, it is theoretically possible that under the 
stress of foreign competition agriculturists might 
take their labour and capital from the United 
Kingdom to the United States, instead of to the 
cotton-mills of Lancashire or the coal-mines of 
Northumberland. The result would be that a 
trade formerly conducted between the mral and 
the manufacturing districts of England would now 
l»c conducted between the latter and the western 
states of America. Nor is this migration of indus- 
tries a pure theory ; we find many examples in 
history not only of the transference of industries 
from one part of the same country to another, but 
nho from one country to another. Whether this 
transference would have l*een prevented by pro- 
tection i«, of cotir-e, a matter for further inquiry ; 
the point at issue at present is simply the possi- 


bility of the free-trade assumption, that any dis- 
placed capital and labour will find employment 
within the country, not being realised. The im- 
portance of the exception is seen from a popular 
argument, often used as a rough and ready proof 
of free trade— viz. that if protection is a good 
thing for one country against another, it must he 
good for one district, county, town, &c. against 
others in the same country" But the answer is 
obvious, that, although from the national point of 
view the migration of industries within the country 
is a matter of indifference, it is a matter of supreme 
importance to the districts affected ; and histori- 
cally it may be noted that in England, as in other 
countries during the medieval period, the towns 
adopted stringent protective measures against one 
another; and, although this parochial patriotism 
lias disappeared to a great extent, the commercial 
rivalry of nations is as strong as ever. 

It is worth observing that Adam Smith always 
emphasised the importance to a country of employ- 
ing its capital, so far as possible, within its own 
borders, and if it were employed out of the country 
he ranked the relative advantages according to the 
nearness of the foreign locality and the frequency 
of the returns. And, in his view, it was not a 
question of profit, for lie expressly says that greater 
profits may he earned in distant than in near 
trades, anil in foreign countries than at home. 
But the point is that if the capital is employed 
at homo the labour of the country finds .employ- 
ment at home, and the home country enjoys the 
things produced. Suppose, for example, that a 
large quantity of British capital is exported to 
make harbours, railways, &o. in a foreign state; 
greater profits may he earned, but so far tlicre will 
be less employment for British labourers whilst the 
works are being made, and when they arc finished 
the benefits of use will be enjoved by the foreigner. 
Many of the successors of Adam Smith, in their 
eagerness to give free trade the simplicity of an 
axiom, have omitted from their argument the 
element of nationality, ami have forgotten tlmt there 
is a question of ‘somewhere else’ as well as. of 
‘something else.’ The great merit of Adam Smith 
is that he fully recognises at every stage of his 
reasoning the difficulties which spring from terri- 
tory being of the essence of the modern nation ; 
and instead of arguing simply (but illogically ) that, 
because universal free trade would be good for tho 
world at large, therefore it would he equally good 
for every part of it, he maintains that, taking 
everything into account, and giving due weight 
to the principle of nationality, the interest of a par- 
ticular nation would he advanced by free trade and 
retarded by protection or artificial management on 
the part of government. At the same time, how- 
ever, it may be admitted that in some respects 
Adam Smith’s argument needs development, because 
no economist would now feci justified in laying so 
much stress as he did upon reasons drawn from 
a peculinr view of natural theology and an optim- 
istic mode of regarding the operations of nature. 
No matter how strong may he the belief in the 
beneficent guidance of an ‘ invisible baud ’ which 
leads the individual, whilst pursuing bis. own in- 
terest, to promote that of the public, it is neces- 
sary to give more specific grounds, and of a more 
purely economic diameter, in deciding between two 
methods of taxation and two methods of conduct- 
ing international trade. Certainly, too much 
reliance must not be laid on the general argu- 
ment derived from a survey of life as a whole in 
an age in which nature lias come to be regarded 
as ‘ red in tooth ami claw,’ and as working out 
its ends by a prodigal waste of suffering ami mis- 
applied effect. It will be found, however, that 
the principal result of Adam Smith’s nntumi 
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theology has been negative omission rather than 
positive error. 

Taking the world as a whole at any particular 
time, we can easily see that free trade would give 
the most advantageous employment of labour and 
capital, because everything would be produced 
under the most favourable conditions ; but the 
difficulty is to show that free trade is the best 
policy for a country which adopts Adam Smith’s 
fundamental position as to the relative advantage 
of keeping capital and labour employed within its 
own borders. On this view it is not enough to 
show that under free trade the consumer would 
obtain maximum cheapness and the capitalist 
maximum profits, but we must also show that 
the nation makes the best use of its resources for 
its own members. The arguments relied upon by 
Adam Smith are partly positive and partly negative, 
the former being based on the power of the self- 
interest of individuals, and the latter on the weak- 
ness of governmental control. Every person, he 
says, naturally prefers' to employ his capital in 
the support of domestic industry, but then this 
qualifying clause is added, ‘ provided always that 
he can thereby obtain the ordinary, or not a great 
deal less than the ordinary, profits of stock. ’ This 
leaves the position open to the attack that, by 
supporting foreign in place of home industry, the 
individual may obtain more profits ; or more 
generally that profit, as Adam Smith himself often 
points out, is not synonymous with national advan- 
tage. But the objection is not so serious as at 
first sight appears. For, in the first place, if capital 
when employed at home does not obtain ordinary 
profits, a check will be placed on accumulation, 
and it is certainly more advantageous for a nation 
to employ some of its surplus capital abroad, or in 
encouraging foreign industries, than to have no 
surplus through forcingit to stay at home; secondly, 
it must be noted that most of those who support a 

E rotectionist policy, on the ground of encouraging 
ome industry, estimate the encouragement given 
by the profit earned, and would to the last dis- 
approve of any policy which would lead to less than 
the ordinary rate being obtained. 

It may, however, be further objected that by 
protection to home industries, and by the preven- 
tion of the admission of certain kinds of foreign 
goods, more capital may be employed at home at 
the ordinary rate of profit. The usual answer is 
that this capital must be drawn from other more 
advantageous industries also at home ; but in an 
old country in which profit is at a minimum and 
capital overflowing its channels this answer does 
not hold good. It is true that the consumers of 
the protected article lose so much by the rise in 
price, but it may be rejoined that to the nation this 
loss is more than compensated by the increase in the 
field for employment. Again, take a simple hypo- 
thetical case. Suppose that a new country yields 
only agricultural produce, and exchanges part of 
this for manufactures. If it imposes protective 
duties on manufactures, and if it can provide, 
through the growth of wealth and population, the 
necessary labour and capital without diminishing 
the amount of agricultural produce, the result is 
that its agricultural labour supports its own in- 
stead of foreign cities. Under the supposition 
made, the agriculturists will obtain less home 
manufactures than they would have done from 
abroad, at least for a time, but it is possible that 
the diversion of labour and capital may ultimately 
result in more wealth. In tiie ordinary argument 
for free trade sufficient allowance is not made for 
the growth of capital and population, nor for the 
advantages to be gained from employing them 
within the country. The question is regarded ex- 
clusively from the point of view of the consumer. 


under the hypothesis of a fixed amount of labour 
and capital already fully employed in the most 
advantageous manner. 

The theoretical exception to free trade which 
has just been considered may be strengthened by 
the argument drawn from the stimulus given to 
production by a variety of industries, and by pro- 
mpting trade directly between the towns and the 
neighbouring countiy districts, a consideration 
which was the basis of Wakefield’s scheme of 
colonisation. It is urged, especially in the case 
of new countries/tliat, unless towns are encouraged 
by the protection of manufactures, there will not 
be a ready market for all the by-products of agri- 
culture. 

At this stage it may be well to note the other 
principal exceptions which have been taken to free 
trade from the nationalist standpoint. It is said 
that every nation should retain for the benefit of 
its own people any peculiar natural resources, and 
if possible also any inventions and artificial means 
of production. In the United Kingdom, for ex- 
ample, one of the principal causes of commercial 
supremacy is always said to be the close proximity 
of excellent coal and iron fields. But coal and iron 
are exhaustible, and the more they are exported so 
much the sooner will the point of exhaustion be 
reached. It is maintained that in the interests of 
posterity we should sacrifice the profits of a present 
trade and restrain the exportation. Carey even 
argues that the continuous exportation of all raw 
produce is practically equivalent to the exportation 
of the soil. In former times the wool of England 
was supposed (though, as is shown in Smith’s 
Memoirs of Wool, probably without good cause) to 
be much superior to that of other countries, and 
accordingly, after being for some centuries the great 
staple of export, the exportation was later on for- 
bidden under most severe penalties, and similar 
penalties were imposed on the exporters of sheep 
and rams. The same policy was carried out in 
reference to machinery and the instruments of 
production generally, including ‘the living instru- 
ment’ man. The answer made to^iis case of 
protection on the part of free trade is that it is 
impossible to tell, as regards the remote future, 
whether the peculiar advantage attaching to natural 
resources will continue (e.g. coal with the develop- 
ment of electricity from other forms of energy), 
and that, as regards instruments, they can be 
copied and imitated although the actual exporta- 
tion is prevented. It is also argued that restraints 
upon the production of machinery by limiting the 
market wul tend to check the progress of inven- 
tion. 

Another exception to free trade has been made 
on the ground of national independence. As 
already noted, it was on this ground that Adam 
Smith approved of the Navigation Acts. Recently 
tiie increasing dependence of the United Kingdom 
upon foreign nations for its food-supplies (see 
Food) has attracted much attention, and has led 
to proposals for differential duties in favour of the 
colonies. The same argument was the principal 
one used in the long agitation which resulted in the 
repeal of the Com Laws. The answer is that cheap 
food is of such importance to the masses of the 
people that nothing which would raise its price 
would be assented to, and that indirectly through 
the growth of wealth and population under the 
stimulus of cheap food the nation has become much 
stronger than it would have been if it had tried to 
preserve its independence. Further, it is said 
that the dependence is really mutual, and that 
the food-growing countries rely upon selling their 
food to obtain clothes and other necessaries just 
as much as the importers of food rely upon them. 

A favourite exception to free trade is that a 
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nation ought to consider principally, not the cheap- 
ness of goods to the consumer, out the effect of the 
conditions of labour upon the producer. No nation 
■would be content with being the hewer of wood 
and drawer of water to the rest of the world, and 
the more a nation is composed of highly-skilled 
workers engaged in healthy, pleasant, and ener- 
gising occupations, so much the better. It is 
assumed that, if by protective or prohibitive duties 
foreign wares of the higher class be excluded, they 
will he produced at home by native artists and 
craftsmen. It is, however, more probable that many 
of the articles would not be produced at all, and 
that in any case the absence of the foreign stimulns 
would eventually check the higher industrial devel- 
opment. If, for example, foreign paintings were 
excluded from a country to encourage painting, 
and engravings to encourage engraving, and so on, 
it is more than probable that the art of the country 
in question would lose not only in quality but in 
quantity. It may also be pointed out that the best 
way to promote the higher forms of industry is not 
by the simple process of exclusion, but rather by an 
elaborate system of technical and artistic education. 
The protectionist is always in danger of forgetting 
that it is not enough to snow that certain ends are 
worthy of attainment, but that he must also prove 
that the rough and ready device of excluding foreign 
competition is the best 'means to adopt. 

At this point it is convenient to complete the 
positive argument in favour of free trade. Hitherto 
the question has been regarded on the free-trade 
side mainly from the point of view of cheapness to 
the consumer, whilst abundant and varied employ- 
ment for the producer and other important social 
aim« have only been considered as possible grounds 
of exception to a free-trade policy. But Adam Smith, 
especially, and many of his successors have sup- 
ported free trade with these objects professedly aimed 
at by protectionists always in view. Freedom of 
action and freedom of movement free-traders hold to 
give the greatest encouragement to the development 
of enterprise, and to the progress of invention, and 
thus indirectly at least to the employment of labour 
in a variety of industries. The natural. result of 
free trade is to increase the efficiency of labour and 
capital through the stimulus of open competition, 
whilst the natural result of protection is to establish 
routine methods. Here it is important to observe 
that the practical abandonment of the wages-fund 
theory, according to which wages were supposed to 
lie paid simply out of pro-accumulated capital, for 
the theory that wages are paid out of the price of 
the produce of labour, renders the usual statement 
of (he theory of free trade, from the standpoint of 
capital only, incomplete and one-sided. The new 
theory of wages adds, however, much force to the 
position that the cflicicncy of labour is, on the 
whole, increased by free trade and diminished by 
protection. Again, under free trade an industry 
which ceases to lie profitable, and to satisfy con- 
sumers, on the opening up of foreign markets is 
soon abandoned with a loss only to' tho=c engaged 
in it at the time, whilst under protection vested 
interests are created, and the loss is perpetuated. 
It must, however, he allowed that this argument 
fioin the absence of the stimulus of competition 
under protection loses force in proportion to the area, 
wealth, and population of the country to which it is 
applied. In the United States, for example, there 
1- abundant- scope for competition, and the same 
remark applies to a possible federation of the 
colonics and dependencies of tlic British empire. 

On the whole, then, so far as the positive argu- 
ment" are concerned, by which free trade is gener- 
ally supported, it must lie allowed that it is easy 
■t'jm the national standpoint to discover hypotheti- 
cal exceptions, which might be thought, "to adopt 


Smith's language, ‘ worthy of deliberation.’ And, 
contrary to the popular opinion in England, most 
economists of repute have allowed theoretically that 
under certain circumstances a country might gain by 
stepping aside from a general policy of free trade. 
Adam Smith, in addition to the exceptions already 
noted, approves of retaliation, if by that means a 
great market might be secured for exports ; Iticardo 
points out a mode by which a country might gain by 
the monopoly of its colonial trade, "and J, S. Mill 
allows that the Navigation Acts, though economi- 
cally disadvantageous, were politicallv expedient, 
and also supports the argument derived from Adam 
Smith in favour of temporary protection, with a 
view to the more speedy development of indus- 
tries for which a new country seems naturally 
adapted. The latest systematic English writer on 
the subject, Professor- Sidgwick, expressly says 
that, when the matter is considered from the point 
of view of abstract theory, it is easy to show that 
protection, under certain not improbable circum- 
stances, would yield a direct economic gain to the 
protecting country. 

But it must always he remembered that the 
positive argument in snpport of a general free- 
trade policy is only part, and probably the least 
important part, of the case. It is one thing to 
allow that, provided a government is perfectly wise 
and able at once to change its policy according to 
the variations of industry, it might use its power 
in such a manner as to direct the capital and 
labour of the country into more advantageous 
channels than those of pure free trade ; but it is 
quite another thing to admit that any government 
would be capable of managing the industries of a 
great nation in this way. Those who quote Adam 
Smith for his theoretical exceptions forget that 
he always laid most stress on the negative side of 
the argument — that is to say, on the weakness and 
incapacity of governments. 1 The statesman,’ he 
writes, ‘ who should attempt to direct private 
people in what manner they ought to employ their 
capitals, would assunle an authority which could 
sately be trusted not only to no single person, hut 
to no council or senate whatever.’ The clearest 
illustrations in support of this position arc found in 
the commercial history of England. Even in the 
middle ages, when changes were comparatively 
slow and competition was fettered in all directions 
by custom anu routine, tlie government was unable 
to carrv out the objects which it had in view in 
protectin'; certain native industries. It is worth 
noting also that several important manufactures 
took their rise through imitation of foreign wares, 
under the guidance of foreign workmen, in direct 
opposition to the supposed interests of home pro- 
ducers. It is a curious fact that precisely that 
part of the old commercial system which was most 
approved of by Adam Smith — viz. the Navigation 
Laws — was the first to he seriously nttneked on the 
ground of the practical difficultiesinvolvcd. These 
acts naturally induced foreign nations to lotalinte, 
and the attempt to obviate this difficulty by means 
of reciprocity treaties led to still further complica- 
tions with other countries. Apart from the peculiar 
practical difficulties that arise in particular cases, 
certain general reasons may be given why protec- 
tion is likclv to fail when everything is taken into 
account. The taxation for protective purposes of 
any product necessarily involves the taxation of 
substitutes ; and since in general a duty so far as 
it is protective is not productive of revenue, for the 
main object of protection is to exclude the foreign 
product, there is the expense of supervising and 
guarding against the evasion of a number of unpro- 
ductive taxes. Apart from these indirect evils, the 
real incidence of import duties is extremely diffi- 
cult to determine. Again, in every industry there 
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are always a certain number of producers and 
traders on tlie margin of bankruptcy, and they 
ascribe their failure to the insufficiency of the 
duties. Thus a duty which at first might have 
been proposed as a temporary expedient tends not 
only to become perpetual, but to increase. It is 
well known, for example, that under tlie old Corn 
Laws there was a constant demand for increasing 
protective duties. Those actually engaged in any 
industry at the time when protection is given may 
gain immediately through obtaining a practical 
monopoly of the market, and exceptional profits 
and wages may be obtained until they are reduced 
by competition. But when those employed in other 
industries see this apparent advantage obtained 
by the favoured industry, they also naturally 
clamour for protection, and thus the interference 
of government once begun spreads with increasing 
rapidity, a fact which has found illustration in 
every protectionist country. The insuperable 
practical difficulty is not only to decide on national 
grounds what industries should be protected, but 
afterwards to persuade those engaged in other 
employments that they do not require protection. 
Hence it is easy to understand why under the old 
system England and other countries were practically 
compelled to impose a general duty upon all foreign 
manufactures not specially taxed. * Thus the general 
result of protection is to stifle foreign trade, and in- 
directly, by curtailing the market for exports, to 
fetter home industries. To render the negative argu- 
ment in support of free trade complete, it would be 
necessary to take into account also the more general 
arguments advanced in support of natural liberty 
as against governmental interference — e.g. the 
increasing burdens of the necessary functions 
of government with the progress of civilisation, 
tlie dangers of the increase of power by increasing 
the functions of officials, the evils of restraints 
upon individual liberty, &c., which obviously have 
an important bearing upon the particular case of 
protection, but which are too general to be more 
than indicated in a special article. When on the 
one side the simplicity of free trade is considered, 
and on the other a complete survey is made of the 
practical difficulties involved in protection, com- 
pared with the doubtful advantages to be gained 
in the exceptional theoretical cases noted, and 
when it is borne in mind that the objects avowedly 
aimed at by protectionists — e.g. variety, skill, 
national independence, &c. — are much more likely 
to be obtained by other social methods under the 
system of natural liberty than by the simple 
device of imposing heavy taxes on foreign goods, 
a strong case is made out on balance for adopting 
free trade as the general rule of industrial policy ; 
and in all probability free trade would have been 
more generally adopted, if the economical argu- 
ments had not been overshadowed by political pre- 
judices, resting on very different foundations. 

The question of Free Trade and Protection is discussed 
at length in all tlie text- books on political economy ; and 
to Protection we ourselves devote a special article. The 
introductory essay in Macculloch’s edition of the Wealth 
of Nations (1828; new ed. 1857), still the great store- 
house of facts and theories, gives a good account of the 
literature of the subject previous to Adam Smith. Tlie 
principal subsequent addition to the arguments for free 
trade is the theory of foreign trade in Ricardo’s Prin- 
ciples (1817), developed by J. S. Mill, Caimes, and more 
recently by Professor Bastable, and criticised somewhat 
adversely by the French mathematician and economist 
Cournot, and by H. Sidgwick. Popular expositions of 
free-trade principles are well represented by Chevalier’s 
Examination of the Commercial System, known as Protec- 
tive, Bastiat’s Sophismcs tconomiques (Eng. trans., Popu- 
lar Fallacies regarding General Interests, 1846), Sir 
Thomas H. Farrer’s Free Trade versus Fair Trade ( 1SS5 ), 
Fawcett’s Fret Trade and Protection (1878 ;Gtlied. 1885). 


The history of the free-trade movement in England is 
given in John Hoi-ley’s Life of Cobdcn (1881 ). The best- 
known writers on the protectionist side are the American 
economist Carey, in Principles of Social Science ( 185S-59), 
and the German economist List, in National Systems of 
Political Economy (1841; 7th ed. 1S84). A judicial 
account of the principal arguments on both sides is given 
in the article on ‘ Trade ’ by Professor Lexis, in the 
German Handbook of Political Economy, edited by Scliun- 
berg (2d ed. 3 vols. 1885-86). 

Free-will. See Will. 

Freezing Mixtures. When matter passes 


Freezing Mixtures. When matter passes 
from the solid to the liquid, or from the liquid to 
the gaseous (or vaporous) state, a considerable 
quantity of heat in general disappears or is ren- 
dered 1 latent,’ owing to the fact that, energy being 
required to effect these changes of molecular state, 
it is taken from the energy in the form of heat 
already existing in the substance ; and this abstrac- 
tion of heat causes a fall of temperature (see Heat; 
Matter, States of). This property is taken 
advantage of for the production of low tempera- 
tures. The solution of a salt in a liquid, and the 
liquefaction of two or more solid substances when 
mixed, are both examples of the change from the 
solid to the liquid state, accompanied by a lowering 
of temperature, unless this he neutralised by 
heat developed by some purely chemical action. 
The following table gives the composition of 
freezing mixtures commonly in use. The solid 
materials should he finely powdered and intimately 
mixed together in a vessel of low thermal con- 
ductivity. The first column of the table gives the 
components in each mixture ; the second then- 
relative proportions by weight ; in the third the 
resulting temperature (Centigrade) of the mixture, 
assuming that, with the exception of snow or ice, 
the temperature of the materials previous to mix- 
ture is 10° C. The fourth column gives the diminu- 
tion of temperature in degrees Centigrade : 


Relative 
proportion 
by weight. 


Tempera- Diminution 
ture of of tempera- 


Water 11 16 , 

Ammonium nitrate If 

Snow or pounded ice 6 1 

Common salt 2 ) " 

Snow or pounded ice 1 1 

Calcium chloride, crystals 2) ‘ w 

Ammonium nitrate lr 

Sodium carbonate I }- 14” 29’ 

Water 1 J 

Sodium phosphate 27 j 

Ammonium nitrate 18 I 0 ™ „ 0 . 

Fuming nitrons acid- 8 f . ca 

Water- 41 

Sodium sulphate 8} ,o, os« 

Hydrochloric acid 5 ) 

Snow 81 R0 , 

Hydrochloric acid (at 0’ C.) 5/ 6 “ 

Such mixtures are only applicable where a low 
temperature is required for a short space of time, 
and are of no use where a continuous process of 
refrigeration is necessary. For this latter purpose 
the low temperature produced by the expansion of 
gases and vapours is chiefly used, the principal 


substances employed being water, ether, ammonia, 
and carbon bisulphite. A full account of these 
processes, and of tlie apparatus connected with 
them, will he found under Refrigeration. Low 
temperatures are also obtained by the evaporation 
of a liquid, either under artificially diminished 
pressure, or where its vapour pressure is constantly 
small ; the energy necessary to effect the change of 
state being taken from the* heat in the substance 
itself. The evaporation (and consequent cooling) 
of water from the surface of porous earthenware 
vessels, called water-coolers, is clue to this principle. 
Tlie same is trne of the formation of ice in shallow 
lakes at night in tropical climates. 

The extremely low temperatures reached by 
Natterer and others, in their experiments on the 



822 


FREIBERG 


FREILIGRATH 


liquefaction of gas, were obtained by a mixture 
of .<olid carbonic anhydride and ether; or of solid 
nitrous oxide and carbon bisulphide. By such 
means the temperature of - 140° C., the lowest 
vet attained, was reached. See also COLD, Frost, 
Ice, Thermometer, Water. 

Freiberg:, an ancient city of Germany, the 
centre of administration for the Saxon mines, is 
situated on the northern slope of the Erzgebirge 
Mountains, at a railway junction, 20 miles SW. of 
Dresden. The existing cathedral, built in the late 
Gothic style, on the site of an earlier one (burned 
in 14S4), contains tombs of the Saxon electors of 
the Albertine line, and has a Romanesque portal 
called the Golden Gate. The town owes its origin 
to its silver-mines, discovered about the year 1103. 
Parts of the ancient walls and flanking towers still 
remain. At the school of mines, founded in 1765, 
the most famous institution of the kind in Europe, 
instruction is given in surveying, mining, the pre- 
paration of ores, geology, 'mineralogy, &c. It 
possesses a laboratory, a library, a collection of 
mining models, and mineralogical and geological 
collections. The mineral ores extracted neat Frei- 
berg are silver, bismuth, nickel, cobalt, zinc, 
arsenic, &c., the mines giving employment to about 
0800 men. The manufactures consist principally of 
gold and silver ware, wire, chemicals, machines, 
leather, and cigars. Founded in_ 1175, Freiberg 
suffered more than once in the Thirty Years’ War 
and the Seven Yearn’ War. Pot). (1875 ) 23,559; 
(1SS3) 27,260. 

Freiburg, or Fiurourg, a canton of Switzer- 
land, bounded on the N. and E. by Bern, and on 
the S. and W. by Vaud and the Lake of Neuchtltel, 
with three enclaves in Vaud. Area, 644 sq. m. ; 
pop. (18S0) 115,400, principally of French descent 
and Roman Catholics in religion. The official 
language is French, but all the laws and decrees 
binding on the whole canton are published in both 
French and German. The surface is hilly, the 
canton being invaded by offshoots of the Bernese 
Alps, which rise to upwards of 7000 feet in height. 
The river Saanc or Sarine, a tributary of the 
Rhine, traverses almost the whole extent of the 
canton from its southern to its northern extremity. 
The country abounds in excellent meadows and 
pastures, upon which are reared fine breeds of 
horses and cattle. Dairy -farming, especially cheese- 
making (G in ye re), is pursued with great' success. 
The oilier chief pursuits are agriculture, watch- 
making, and straw-plaiting. Timber, cheese, and 
cherry brandy are exported. Freiburg was received 
as a member of the Swiss. confederation in 1481, 
and in 1848 a liberal constitution was established, 
but revised in a reactionary direction in 1857. It 
sends six members to the national council. — The 
capital is Freiburg, or Fribourg, on the Saane, 19 
miles bv rail SW. of Bern. The town is built in 
the valley and up the slopes of the hill to the edge 
of the precipice overhanging the river. The banks 
of the Saane (Sarine) are united by a suspension 
bridge, 870 feet long (see Bridge, vol. ii. p. 445). 
The church of St. Nicholas, a fine Gothic structure, 
begun in 1283, has one of the finest-toned organs 
in Europe, and a lofty belfry. Pop. (1830) 11,840. 

Frcilmrfr IS Breisgau, a town of Germany, 
in the grand-duchy of Baden, is situated on the 
wo-tem edge of the Black Forest, 32 miles NNE. 
of Basel. It is an open, well-built town ; the walls 
and ditches with which it was formerly surrounded 
have been converted into promenades nnd vine- 
yards. The cathedral, one of the most beautiful 
and perfect specimens of Gothic architecture in 
Germany, cruciform in shape, and built of red 
sandstone, was begun in 1122, but not completed 
till 15)3. lt> western steeple, 381 feet high, i- 


remarkable for its elegance and lightness. The 
university, which was founded in 1455, in 1SSS had 
87 professors and teachers and 8S4 students. The 
chief manufactures are sewing silk, cotton and 
thread, buttons, artificial heads, chicory, paper, 
parquetry, &c. Wine and timber are 'the cliief 
articles of trade. Pop. (1S65) 19,0S5 ; (18S5) 
41,310, of whom more than one-lmlf are Protestants. 
Freiburg is the seat of a Catholic archbishop. 
Founded in 1091 by the Duke of Ziihringen, and 
created a town iu 1115, Freiburg lias repeatedly 
changed masters ; twice it was given over to France 
(1(379-97 and 1744-48). It also played an eventful 
part in the Thirty Years’ War. In 1S06 it fell to 
Baden ; and in 184S the Baden revolutionists were 
defeated here by the troops of the German con- 
federation. 

Freight is the reward paid to the owner of a 
ship for the carriage and safe delivery of goods. A 
person chartering a ship pays freight for the goods 
sent by it, and dead freight iu respect of any 
deficiency of cargo ; the terms of the agreement 
arc fixed by the Charter-party (q.v.). A person 
sending goods by a general ship pays freight for 
them ; and the contract takes the form of a hill of 
lading. So far as the rights of parties are not made 
the subjects of positive stipulation in tlie contract 
of affreightment, they are ascertained with reference 
to the usage of trade. The earner’s duty is to have 
the ship ready' to start at the time appointed (wind 
and weather permitting), and to receive the goods 
and carry them to their destination ; having per- 
formed these duties, he has a lien on the goods and 
a right of action in case of non-payment of freight. 
The shipper’s duty is to have his goods forward in 
time. Freight is not usually payable unless the 
voyage is completed ; but it is sometimes prepaid, in 
whole or in part, at the risk of the shipper. It was 
formerly held that the wages of the crew depended 
on tlie'earning of freight by tlic ship; as Lord 
Stowell expressed it, ‘freight was the mother 
of wages.’ This rule lias been finally set aside by 
the Merchant Shipping Act, 1854. Even in case of 
shipwreck a seaman may recover his wages; but 
his claim will bo barred if evidence can be given to 
show that he failed to oxert himself to the utmost 
to savo the ship and cargo. The old rule is 
adhered to in America ; but it does not apply to 
the master, nor does it apply to seamen if freight 
has been lost by the fault of tlic master or owners. 
Freight may he made the subject of insurance. See 
Carrier, Insurance. 

Freiligrath, Ferdinand, a poet of Germany, 
was bom at Dctmold, in the principality of Lippe, 
17th June 1810. The favourable reception accorded 
to bis first collection of Poems in 1838 induced him 
to abandon commercial pursuits and devote himself 
to literature. From this time onwards he led a 
very unsettled life. In the poetry of this his earlier 
period it is the originality both of subject and of 
treatment, the oriental glow of tlie diction, the 
energy of the descriptions, and the finish of form 
that have secured tlie poet fame. But about the 
year 1S44 a peat change came over the spirit of his 
writing. Freiligrath was drawn into tlic political 
contest of the period as a hold champion and singer 
of democratic opinions. The publication of his 
radical Glnnbcnsbckenntmss ( 1 Confession of Faith ’ ), 
in tlic same year, compelled him to take refuge in 
Belgium. In 1816 ho repaired to London, ami, 
although two years later he celebrated the revo- 
lutionary movement in the poems Die Devolu- 
tion and Fcbruarkiiwgc, lie was nevertheless in- 
cluded in the amnesty of March 19, and returned 
to Germany, settling at Diissehlorf, where he 
became the leader of the democratic parlv, Shortly 
after, lie was impeached on account of' bis poem, 
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Die Todten an die Lcbcndcn (‘The Dead to the 
Living’), but after a celebrated trial acquitted, 
3d October 1848. Nevertheless, a second prosecu- 
tion in 1851 compelled him to flee once more, and 
he again took refuge in London. Nor did he return 
to Germany until 1868. His last years were spent 
at Stuttgart and Cannstatt, where he died 18th 
March 1876. In his later years Freiligratli returned 
in some respects to the style of his first work, a 
decided contrast to the somewhat strained and 
artificial poems of his political period, chief amongst 
which are Qa Ira! (1846) and Neucre politische 
und sociale Gcdichte (1851). The latest poems 
were published as Ncue Gcdichte (1876). Freili- 

f rath is also memorable as a translator from the 
English, particularly by his renderings of Long- 
fellow, Shakespeare, &c. The popularity of his 
earliest book, Gcdichte, is attested by its reaching 
a 43d edition in 1883. A complete edition of his 
works appeared at Stuttgart (6 vols. 1870 ; 5th ed. 
1886). See his Life by Schmidt- Weissenfels 
(1876), and Buchner (1881). 

Freisclilitz (‘free-shot’), the name given to a 
legendary hunter and marksman who gets a num- 
ber of bullets ( Freikugcln) from the devil, six of 
which always hit the mark, while the seventh is 
at the absolute disposal of the devil himself, who 
directs it at his pleasure. A northern variant 
makes the man a fowler who sells his soul to the 
devil for an unerring aim for seven years. For- 
tunately there is one condition — that the enemy 
should always be able to name the game being 
shot, and the fowler’s wife, seeing in this a way of 
escape for her unhappy husband, strips, tars, and 
feathers herself, and so outwits the devil to her 
-husband’s salvation. The story was first treated 
by Apel in the first part of his Gespemterbuch 
(1810), and was adapted by F. Kind for the opera, 
Dev Freischiits (Fr. Roland des Bois), which the 
genius of Weber has given to the world. See 
Grasse, Die Quelle des Freischiits (Dresden, 1875). 

Freising, a town of Bavaria, on the Isar, 22 
miles NNE. of Munich by rail, with 8S50 inhabit- 
ants, and manufactures of threshing-machines and 
hand-mills, turf-cutting, and book-printing (since 
1495). The chief buildings are the beautiful cathe- 
dral (1160) and the former episcopal palace (now a 
theological seminary). Close by is an old Bene- 
dictine abbey (725-1803), now a royal model-farm, 
with schools of brewing and horticulture. The 
bishopric of Freising dated as far back as 724 A.D., 
and its bishops were made princes of the empire 
in the 17th century, their authority embracing an 
area of 320 sq. m., with 27,000 inhabitants ; the 
see was secularised in 1S02. 

Freistadtl (Hung. Galgdcz), a market-town 
of Hungary, 40 miles NE. of Presburg by rail, on 
the Waag, opposite the fortress and prison of 
Leopoldstadt. Pop. 6409. 

FrdjllSj a small town in the French depart- 
ment of Var, a mile inland from the Mediterranean 
Sea, and 22 miles SW. of Cannes by rail. It was 
originally a colony from Marseilles, and was after- 
wards colonised anew by Julius Caesar, and called 
Forum Julii ; here Agricola was bom. It has traces 
of a lighthouse, walls, an amphitheatre (restored, 
186S-69), and other Roman remains. The ancient 
harbour, in which Augustus stationed the fleet of 
300 galleys which had been captured from Antony 
at Actium, has become silted up. Here, or rather 
at the new harbour of St Raphael, IA mile off, 
Napoleon landed on his return from Egypt in 
1799, and embarked for Elba in 1814. Pop. 2712. 

Frelinglinysen, Frederick, an American 
statesman, grandson of a Dutch pastor who 
emigrated to New Jersey in 1720, was bom in 1753, 
graduated at Princeton, and was admitted to the 


bar in 1774. He raised a corps of artillery, and 
took part in the battles of Trenton and Monmouth 
Court-house; and he was a member of the Con- 
tinental Congress in 1778 and 1782-S3, and a United 
States senator in 1/93—96. In 1794 he was made a 
major-general of militia. He died in 1804.— His 
second son, Theodore, was bora in 1787, graduated 
at Princeton in 1804, and practised law in Newark, 
where lie became state attorney -general. In the 
United States senate (1829-35) his speeches earned 
him the title of ‘the Christian statesman.’ He 
became chancellor of the university of New York 
in 1839, and in 1844 was nominated by the Whig 
party for the vice-presidency of the United States” 
on the same ticket with Henry Clay. In 1850 he 
was chosen president of Rutgers College, New 
Brunswick, where he died in 1861.— His nephew, 
Frederick Theodore, bom in 1817, graduated 
at Rutgers in 1836, and succeeded in 1839 to his 
uncle’s practice. He was attorney-general of New 
Jersey in 1861-66, and in 1866-69 and 1871-77 he 
sat in the United States senate, where he carried 
a bill against polygamy, and had charge of Charles 
Sumner’s civil-rights bill. He was secretary of 
state in Arthur’s cabinet, 1881-S5, and retired from 
office exhausted by his labours, to die at Newark, 
20th May 1885. 

Fremantle, the principal seaport of Western 
Australia, at the mouth of the Swan River, 12 
miles SW. of Perth by rail. Its chief building is 
the town-hall, erected at a cost of £12,000. A 
series of extensive works have been undertaken for 
the improvement of the harbour, which is some- 
what exposed, especially on the north side. The 
town was named after Captain Freemantle of 
H.M.S. Challenger (1829). Pop. about 5000. 

Fremont, capital of Sandusky county, Ohio, at 
the head of navigation on the Sandusky River, 30 
miles SE. of Toledo by rail, with manufactures of 
flour, iron, lime, and farming-machinery. Pop. 
(1880) 8446. 

Fremont, John Charles, an American ex- 
plorer, was bom at Savannah, Georgia, Januaiy 21, 
1813, the son of a Frenchman and a Virginian lady. 
In 1835 he was appointed professor of mathematics 
in the navy, but soon turned his attention to civil- 
engineering, and was employed in surveys under 
the topographical corps, in which he received a 
commission in 1838. In 1842 he explored the South 
Pass of the Rocky Mountains, under government 
authority, and demonstrated the feasibility of an 
overland route between the two sides of the con- 
tinent. The highest peak of the Wind River 
Mountains (13,570 feet above the sea), which he 
ascended in August, is now called Fremont’s Peak. 
His report of the expedition attracted much atten- 
tion. In 1S43 he again crossed the South Pass, ex- 
plored the Great Salt Lake, and advanced as far as 
Fort Vancouver, near the mouth of the Columbia 
River. On his return, in the following winter, 
he encountered great sufferings from cold and 
hunger, and was compelled to force a passage over 
the snow-covered mountains into California, which 
he accomplished in forty days, reaching the Sacra- 
mento in March, with his men almost reduced to 
skeletons. He returned to Kansas in July, and the 
remainder of the year was taken up in preparing 
his report. He was brevetted captain in January 
1S45, and in the spring of the same year set out on 
a third expedition to explore the watershed between 
the Mississippi and Pacific. During the war with 
Mexico he cleared the northern part of California 
of Mexican troops, but became involved in a dis- 
pute between two of his superior officers in regard 
to the right of command in California, which led to 
his trial by court-martial, when he was sentenced 
to be dismissed from the service. The president 
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remitted the penalty, but Fremont resigned liis 
commission. In 1S4S he started upon a fourth 
expedition, at his own expense, along the upper 
waters of the Rio Grande ; but, the guide having 
lost his way among the snows of the great Sierra, 
the survivors— only two-thirds of the party — were 
compelled to return to Santa F6, after unspeakable 
sufferings, in which they had been even driven to 
cannibalism to support life. In 1849, however, he 
succeeded in reaching California, where he settled, 
and in the following year took his seat ns senator 
for the newly-admitted state. In 1S50, also, he re- 
ceived a gold medal from the king of Prussia, and 
the ‘ founder’s medal ’ of the Royal Geographical 
Society of London, while the Geographical Society 
of Berlin made him an honorary member. In 1853 
he conducted a fifth expedition along the route of 
the fourth. In 1850 he was the Republican and 
anti-slavery candidate for the presidency, but was 
defeated by Buchanan ; in 1804 he was again nomi- 
nated by a section of the party, but withdrew in 
favour of Lincoln, 1 to prevent the election of the 
Democratic candidate.’ In 1801-02 he was em- 
ployed in the regular army, with the commission of 
major-general, but he resigned rather than serve 
under General Pope. In 1873 the French govern- 
ment sentenced him by default to fine and imprison- 
ment for fraud in connection with his scheme 
for a southern railway to the Pacific, although he 
appears free from any real responsibility for the 
misstatements on which the action was based. 
Fremont was governor of Arizona in 1878-82, and 
has published, besides accounts of his explorations, 
Memoirs of my Life (New York, 18SG). See also 
his wife’s Souvenirs of my Times (Boston, 1S87). 
French Beans. Sec Bean. 

French Berries, Avignon Berries, Per- 
sian Berries, or Yeelow Berries (Fr. Grctincs 
(V Avignon), small berries, the fmit of certain 
species of Buckthorn ( q.v.), but principally of the 
Yellow-berried Buckthorn ( Ithamnus uifcctorius), 
which were formerly largely imported from the 
Levant and southern France as a yellow dye ; 
being fugitive, however, this dyestuff has very 
much given place to that of mineral dyes. 

French Honeysuckle ( Hcdysarum corona- 
rittm), a beautiful leguminous biennial, only seen 
in flower-gardens in northern Europe, but pretty 
extensively cultivated in Italy, the Balearic Isles, 
&C., as green fodder or for hay. The genus Hedy- 
earn m contains many species, extensively diffused 
over the warmer parts of the world. A few are 
found in cold regions, ns II. ajpinum of the Alps 
or II. fmticosum in Siberia The hast of II. lago- 
poll ionics of the East Indies yields a textile fibre. 

French Polishing, the name given to the 
usual method of polishing furniture. Simple var- 
nishing with copal or mastic varnish, put on with 
a hru«h, produces a comparatively uneven surface, 
which soon wears off with friction. A French- 
polished surface, on the other hand, is beautifully 
smooth, glossy, nnd very durable if occasionally 
rubbed over with ordinary furniture paste. The 
process consists in rubbing the ’polish,’ which 
chiefly consists of shell-lac dissolved' in alcohol 
(methylated spirit), well into the pores of the wood. 
After it has been left for a night to harden, the 
surface is next rubbed over with sand-paper. Tlie.se 
operations are repeated several times hut the wood 
finally receives two rubbings with the polish only. 
The pads or rubbers used are either of flannel or 
cotton wool, covered with thin calico dipped in 
linseed-oil. An ’eggshell’ finish is given to (lie 
surface either by rubbing over the ordinary French- 
polished surface with pumice and linseed-oil, or bv 
npphitig the polishing solution in n thin state. 
Lbony, eatinwood, nnd Spaui-li mahogany arc 
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more easily polished than oak, American walnut, 
or rosewood. Neither vessels containing hot water 
nor bottles of perfumes made up with alcohol should 


good receipt is 14 lb. shell-lac, 1 oz. mastic, 2 oz. 

l i U ,1 _ i i.l . • ?i. * . ,i 


For light-coloured woods the polish should he made 
of white shell-lac. See Fabrication of Varnishes, 
Lacquers, Ac., by Erwin Andres (trans. liy Bramit, 
Phila. and Lond. 1SS2). 

French River, a stream of Ontario, empties 
Lake Nipissinginto Lake Huron, entering Georgian 
Bay, after a rapid course of 60 miles. 

Frerc, Sir Henry Barter Edward, English 
diplomatist and administrator, was bom in Wales, 
29th March 1815, and educated at Hnileylmry Col- 
lege for the Indian Civil Service, which lie entered 
in 1S33. After distinguishing himself ns an admin- 
istrator in Mnhratta, he became British Resident 
at Sattara in 1847, and three years later chief-com- 
missioner of Sind. There he began a series of use- 
ful works in the opening up of routes of communi- 
cation, the cutting of canals, and the construction 
of a harbour at Kurrachee. This work was inter- 
rupted by the Mutiny. "When the troubles began 
Bartle Frere's first step was to occupy the fortress 
of Moultan, in consequence of which lie was nblo 
not only to keep his own province in subjection, 
but also to send help to his colleagues in the 


and nominated a member of the Indian Council in 
London. Five years after his return home lie was 
sent out to Zanzibar as a special commissioner to 
inquire into the slave-trade, and signed a treaty 
with the sultan abolishing the traffic in slaves with 
the interior of Africa. In 1877 lie was appointed 
governor of the Cape and High Commissioner for 
the settlement of affairs in South Africn. It was 
intended that he should carry out the confederation 
of the South African colonies, but his purpose was 
frustrated by the action of the Boers anil by the 
ware against the Kaffirs (1877-78) and the Zulus 
(187S-79). Respecting the justifiahleness of this 
last war, and Sir Bartle Freie’s treatment of the 
Zulu king, Cetewayo, there existed considerable 
difference of opinion amongst English statesmen 
and others convereant with the questions nt issue. 
Recalled by tlio government in 1880, Sir Bartle 
devoted _ himself during the next four years to 
the duties entailed upon him by bis position as 
president of various learned societies (amongst 
others the Royal Asiatic and the Royal Geograph- 
ical ), and to the promotion of missionary work. Ho 
published several work's on Indian nnd African 
subjects. He died nt Wimbledon, 29th May 1884. 
On 5th June 1888 the Prince of Wales unveiled a 
monument to him on the Thames Embankment. 

Frerc, John IIookiiam, the translator of Aris- 
tophanes, was horn of a good Suffolk family, in 
London, 21st May 1709, and was educated nt Eton 
and Cains College, Cambridge. He next entered 
the foreign office under Lord Grenville, and in 1796 
be was returned for the Coniislt pocket-borough of 
Looc. Along with bis old schoolfellow Canning he 
gave steady support to Pitt’s government, and con- 
tributed to" the Anti-Jacobin. His chief piece was 
The Lores of the Triangles , a parody on Darwin’s 
Loves of the Plants, lint he had a share with Canning 
in The. Freely Knife-grinder. Under-secretory for 
Foreign Affairs (1799), lie was appointed envoy to 
Lislmn (1800), and then twice minister to Spain 
(1S02 and ISOS), where his position was one of 
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extreme difficulty. He was recalled after the 
retreat to Coranna, and, renouncing public life, 
retired in 1821 to Malta, although he was offered 
the embassy to St Petersburg and twice the honour 
of a peerage. Here he devoted himself to the study 
of Greek, Hebrew, and Maltese, was famous for his 
hospitality, and died 7tli January 1841. Frere’s 
clever mock-heroic poem entitled Prospectus and 
Specimen of an intended National Work by William 
andBobcrt Whistlecraft, of Stowmarkct, in Suffolk, 
Harness and Collar Makers, &c. (1817), suggested 
its ottavarima to Byron for his Bcppo; but his fame 
rests securest on his admirable translations of the 
Acharnians, the Knights, the Birds, and the Frogs 
of Aristophanes. These are themselves works of 
genius, and remain without a rival in English, yet 
were privately printed, and only made public by 
Sir G. Comewall Lewis in the Classical Museum 
for 1847. Frere’s works, with a memoir, were 
published in 1871 by his nephews, W. E. and Sir 
JBartle Frere. 

Frfcre, Piekre Edouard, figure-painter, was 
born in Paris, 10th January 1819. He studied 
under Delaroche, but speedily turned his attention 
to the rendering of humble life, and especially to the 
portrayal of cottage children. His works are usually 
small in size, painted with extreme care and 
accuracy, and characterised by the greatest sweet- 
ness and purity of feeling. He first exhibited in 
the Salon of 1843, and his works have frequently 
been on view in London. His ‘Student,’ ‘Luncheon,’ 
‘Sempstress,’ ‘Prayer,’ and ‘The Gleaner Boy,’ 
when they were exhibited in the French Gallery in 
1857 and 1S5S, won the most enthusiastic praise 
from Mr Ruskin, who pronounced that their painter 
united ‘the depth of Wordsworth, the grace of 
Reynolds, and the holiness of Angelico.’ In 1855 
ho became a Knight of the Legion of Honour. He 
died at Fcouen, 23d May 1886. 

FrtSi'Oil, ^lie Catherine, French writer, bom 
in 1718 at Quimper, was a professor in the College 
Louis le Grand, and died 10th March 1776 at 
Paris. He wrote in defence of church and king 
against the Encyclopddistes, especially Voltaire, 
who, stung by these attacks, retaliated by ridiculing 
his adversary in the drama L’Pcossaise ( 1760). 

Fresco. Fresco-painting is the art of painting 
with colours, consisting chiefly of natural earths, 
upon walls covered with damp, freshly laid plaster. 
The art of painting upon plaster surfaces is of great 
antiquity. The sides of the Etruscan tombs were 
coated with lime and decorated in this manner; 
the same method was employed in Egypt and in 
many of the mural paintings of Pompeii ; and the 
process was continued by the early Italian painters, 
and is that known as sccco or fresco sccco. It is 
described as follows in a treatise upon painting by 
the monk known as Theophilus, a work certainly 
written before the close of the 12th century : 

‘ When figures or other objects are drawn on a dry 
wall, the surface should be first sprinkled with 
water till it is quite moist. While the wall is in 
this state, the colours are to be applied, all the tints 
being mixed with lime, and drying as the wall dries, 
in order that they may adhere.’ The method is 
still in general use in Italy and in Munich, for the 
production of both exterior and interior decoration. 
In modern practice lime and fine sand are used 
for the final coating of plaster, which is allowed to 
dry thoroughly, and then smoothed by the appli- 
cation of pumice-stone. On the evening before 
the painter is to begin his work the surface is 
thoroughly damped with water in which a little 
lime has been dissolved, and the process is again 
repeated next morning. The colours are the same 
as those used in true fresco-painting, which we 
next describe; but fresco sccco possesses this advan- 


tage over true fresco, that the artist can leave his 
work at any point, and, having simply redamped 
the wall, again resume it. The sccco process is 
excellently adapted for rough decorative work, and 
is as durable as true fresco ; but it is less suited for 
delicate and refined artistic productions. 

True fresco, the biton fresco of the Italians, did 
not come into use till about the close of the 14th 
century ; and the subjects from Genesis by Pietro 
d Orvieto, in the Campo Santo, Pisa, to which the 
date of 1390 has been assigned, are regarded as the 
earliest extant works in the method. In true fresco 
the plaster is laid fresh and damp every morning on 
the wall. Upon this surface the artist places his 
full-sized_ outline cartoon, and transfers its forms, 
by pouncing or by tracing with the blunted point 
of a style, to the moist plaster. He then proceeds 
to fill in the outlines of his design with the blush, 
guided by a small coloured study which he has pre- 
viously prepared. At the close of his day’s work 
the portions of the plaster ground which he has not 
covered are carefully scraped away, and before the 
painting is resumed a fresh surface is laid. Care is 
taken that the lines of junction in the plaster shall 
occur in the shadows, or coincide with the contours 
of the figures, so that they may not unduly attract 
attention ; and the frequent occurrence of such 
joinings in a mural painting is one of the most 
obvious tests of its having been executed in true 
fresco. As he can use only such colours as resist 
the decomposing action of lime, the palette of the 
fresco-painter is far more restricted in range than 
that of the painter in oils. His white is simply 
a finely-prepared lime ; his yellows, the ochres ; 
his reds, the ochres burned, with cinabrese and 
sinopia, both earths ; his green, terra vert ; his 
black, lampblack and charcoal ; his blue, ultra- 
marine and cobalt : and in the application of these 
he is obliged to make allowance for their becoming 
paler in tone as the ground of plaster dries. He 
must also work lightly, so as not to injure his 
surface, and avoid retouching as far as possible, 
as only a certain proportion of moist colour can be 
properly incorporated by the plaster, and if this 
proportion is exceeded the pigments remain unfixed 
upon the surface. When properly applied the 
colours enter into complete combination with the 
lime of the plaster. Thus, a painting in fresco can 
be washed without injury ; and with ordinary care, 
in a southern climate and upon a properly built 
wall, the process is a very permanent one. 

In the fine arts generally, the material conditions 
of the process employed have the most powerful 
effect upon the temper of the artist; and in the 
imitative arts they go far to determine the par- 
ticular qualities of visible things which the artist 
shall be inevitably led to emphasise. This is 
especially the case in regard to the process which 
we are considering. The rapiditj- of handling 
necessary in fresco-painting upon a damp surface 
of fresh plaster, and the practical impossibility of 
correction except by the summary method of cut- 
ting away the faulty portion and relaying it with a 
new plaster ground, necessitated the clearest appre- 
hension on the part of the painter of what lie 
meant to perform, and was as stringent a discipline 
as could well be imagined in certainty and decision 
of handling. Again, the process rendered impos- 
sible any trivial Jnicssc of mere imitative dexterity. 
Reproduction of the niceties of texture, for instance, 
a legitimate enough aim for the oil-painter of 
cabinet-sized subjects, and one which his process 
enabled him to attain, was beyond the scope of the 
fresco-painter’s method ; who was accordingly led to 
concentrate his attention upon other things — upon 
nobility of design, dignity of grouping, expressive- 
ness of gesture and countenance — in fact, upon the 
very qualities proper to that class of monumental 
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mu ml work for which fresco was employed in Italy. 
Further, his process led him to seek for colour 
rather than for chiar-oscuro ; and the restriction 
of his palette to a comparatively few pigments, 
and these mainly natural earths, tended towards 
that simplicity and pure harmony of colouring 
proper to paintings covering large surfaces and 
employed as an architectural adjunct — a result 
facilitated by the softening influence of the lime 
with which the colours combined, and by the fine, 
dead, lustreless surface of the plaster ground. 

Fresco-painting was accordingly the chosen 
method by which the greatest Italian masters 
expressed, upon the walls of cathedral and council- 
room, their deepest conceptions of religion and 
polity. Giotto employed it in the Arena Chapel of 
Padua and the church of St Francis at Assisi; 
Orcagna in the church of S. Maria Novella, Fra 
Angelico in the Convent of St Mark, Masaccio 
in the Jlrancacci Chapel of the Carmine, Gozzoli 
in the Riccardi Chapel, at Florence; . Perugino 
in the Sala del Cambio of his native city ; 
Luini in the churches of Milan, Lugano, and 
Saronno ; Pinturicchio in the cathedral library of 
Siena ; Correggio in the cathedral of Parma ; 
Raphael in the Vatican : and when Michael Angelo 
was directed by Pope Paul III. to paint his ‘ Last 
Judgment’ in the Sistine Chapel in oils, instead of 
in fresco as at first agreed on, he protested that 
oil-painting was an art for women and indolent 
persons, that fresco was the art for men and 
painters, and was allowed to have his way. The 
celebrated ‘ Last Supper’ of Leonardo at Milan is a 
mural painting in oils, not fresco ; and the method 
used, combined with the fact that the production 
of the work extended over a period of years, 
and that the faulty masonry of the wall afforded 
insufficient protection against damp, accounts for 
the ruined state in which the subject now exists. 

While, however, the qualities which we have 
indicated above are those peculiar to fresco- 
painting executed on newly-laid plaster, and are 
characteristic of works substantially carried out in 
this method, it is seldom that we find the process 
employed in its absolute purity, entirely unsupple- 
mented by other modes of execution. From the 
earliest times the Italian painters have been unable 
to resist the temptation of adding more of detail 
and enrichment than the rapidity of true fresco 
rendered possible. In a greater or less degree they 
all retouched their frescoes with distemper colour, 
in which pigments were mixed with a vehicle of 
albumen and yoke of egg, with fig-tree juice, and 
with gum trngacanth, and applied at leisure, after 
the plaster had become dry — a practice which 
tended to lessen the permanence of the work. In 
the treatise on painting by Cenniui (14.37) it is 
stated that distemper was always used in the 
completion of frescoes; and these retouchings are 
styled a soxo by Vasari, a phrase to be distin- 
guished from the fresco secco already described, 
i'iie works of Masaccio may be taken as ex- 
amples of paintings executed in what is practi- 
cally true, fresco with, little retouching; while 
l’inturiechio’s subjects in the cathedral library at 
Siena show the largest introduction of distemper, 
further heightened bv gilding. 

In modern times "the processes of fresco were 
introduced into Germany by Cornelius, Overbeck, 
Veit, and F. W. Selmdovv, who had learned the art 
at Rome, and had there decorated the Casa Rar- 
toldi, the palace of the consul-general of Prussia: 
and much work of the kind was executed in the 
north by these painters, J. Schnorr, and Kanlbaeli. 

In England an effort was made to found a 
national school of mural art by the appointment 
of a Royal Commit- don for tbe’ decoration of the 
new Houses of Parliament at Westminster. A 


report was prepared embodying much valuable 
intormation regarding the Various processes of 
fresco ; cartoon competitions were held for the 
purpose of selecting painters capable of historic 
art; and Dyce, Arnntage (who lmd aided Dela- 
roche in his" great mural painting in oils on the 
Ilf mi cycle in the Palais des Beaux-nrts, Paris), 
Watts, Cope, and other prominent painters received 
commissions for frescoes ; but the scheme was never 
carried out in its. entirety. The great monumental 
works by Maclise in the Houses of Parliament, 
‘ The Interview of Wellington and Bliicher after 
Waterloo ’ and ‘ The Death of Nelson,’ were carried 
out in stereochromic or * water-glass ’ painting, in- 
vented by Dr J. R. Fuclis (see Glass, Soluble), 
in which a painting executed in fresco sccco was 
protected by the application of a solution of silica 
and potass. But, though many interesting experi- 
ments have been made, no school of fresco-paintevs 
lias yet been formed in England. England’s moist 
climate, and especially the vitiated atmosphere of 
London, seems almost inevitably fatal to the per- 
manency of works executed in fresco ; and while 
subjects painted by G. F. Watts many years ago, 
on the walls of a villa near Florence, are still un- 
injured, his frescoes, produced bv exactly the same 
process, at Westminster and in Lincoln’s Inn bear 
marked signs of deterioration. See CAltTOON, Dis- 
temper, Painting, Mural Decoration. 

Fresli-watcr Herring. See Coregonus. 

Fresnel, Augustin Jean, French physicist, 
born at Broglie, Eure, 10th May 17S8. He chose 
the profession of engineer, finally becoming head of 
the department of public works ( pouts ct clianss(es) 
at Paris. He died at Villc d’Avray, near Paris, 
14th July 1S27. In 1S25 he was elected a Fellow 
of the Royal Society of London. His claim to 
notice rests upon his optical investigations, which 
contributed materially to the establishment of the 
undulatovy theory of light. His discoveries arc 
connected chiefly with the properties of polarised 
light, and with the theories of the interference 
and diffraction of light. He invented the com- 
pound lighthouse lenses which bear . his name. 
The French government published his collected 
works (3 vols. 1866-70). 

Frcsnillo, a mining town of the Mexican stato 
Zacatecas, lies 7200 feet above sea-level, at the 
foot of the argentiferous Cerro tie Proafio, and has 
amalgamation works, &c. Pop. 15,000. 

Fret, a figure in Heraldry, resembling two 
narrow bendlets dexter and sinister interlaced 


with a m.ascle. When six, eight, or more pieces 
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are represented crossing and interlacing like lattice- 
work, the shield is said to be fielty. 

Freund, Wilhelm, German philologist, bom 
of Jewish parents, 27th January 1806, at Kcmpen 
in Posen. Having studied at Berlin and Breslau 
(1S24-2S), lie taught at Breslau, Ilirschherg 
(1818-51), and Glciwitz (1855-70), and finally 
settled down nt Breslau to a life of literary activity. 
II is principal work is a Wortcrbwh <Ur ItticinMtcn 
Sprachc ( 4 yols. Leip. 1831-15), on which the liest- 
known English-Latin dictionaries (Andrews, Lewis 
and Short, &c.) are based. Besides this, he has 
written a number of school-books especially on 
the Greek and Roman classics, and some on 
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philology, as Wie stucliert -man Philologie? (5th 
ed. Leip. 1885), and Grundziige dcr philologischcn 
Wisscnsehaften (3d ed. 1S85 et scq.). 

Freycinet, Charles Louis de Saulces de, 
French statesman, born at Foix in 1S28, was an 
engineer of note when the Franco-Prussian war 
broke out. In October 1870 Gambetta appointed 
him his subordinate in the war department; Ids 
'conduct as such he has himself described in La 
Guerre en Province pendant la sifgc de Paris ( 1871 ). 
Elected to the senate in 1876, he became minister 
of Public Works in 1877, and premier in 1879, with 
the portfolio of foreign affairs. He resigned in 
1880, but formed a ministry again in 1882 and 
1886 ; and in 1889 he became minister of War 
under M. Tirard. He has published several works 
on engineering, sanitation, &c., and in 1878 was 
electee! a member of the Academy of Sciences. 

Freyja, in Scandinavian Mythology, the goddess 
of love, who dispenses all joys, delights, and 
pleasures. She was wont to drive out in a chariot 
drawn by two cats. She claimed one-half of those 
slain in battle. She wept golden tears for her 
husband, who had travelled into distant countries. 
This goddess was particularly worshipped in Swe- 
den. Freyja gave her name as the general desig- 
nation for all women of rank and wealth in medieval 
times (frouiva = frau). See Frigga. 

Freyr, in northern Mythology, the son of Njord, 
of the dynasty of the Vanagods, was adopted with 
his father among the /Esir. He presided over rain 
and sunshine, and bestowed good liar vests, peace, 
and wealth. His wife was Gerda, daughter of the 
giant Gymer, and Freyr’s wooing forms one of the 
most beautiful episodes in northern mythology. 
He was held in especial veneration by the Swedes, 
his principal temple being at Upsala. His festival 
was celebrated at Christmas (Yule-tide). 

Freytag, Georg Wilhelm Friedrich, Orient- 
alist, was born at Luneburg in 1788, and from 
Gottingen proceeded to Paris, where he became 
a pupil of Silvestre de Sacy. Under him lie con- 
tinued the study of Arabic, Persian, and Turkish, 
until lie was called to the chair of Oriental Lan- 

f uages at Bonn in 1819. He died there, 16tli 
Tovember 1861. His reputation rests on his Lex- 
icon Arabico-Latinum (4 vols. 1830-37), and his 
works on Arabic literature and history, as edi- 
tions of Lokman’s Fables (1823), Hamfisa’s Odes 
(1828-52), and Ibn Arabshah’s Fakihct al-Kholcfa 
(1832-52), Carmen Arabicum (1830), Chrbstomatnia 
Arabica (1834), Arabian Proverbia (1838-43), and 
Selecta ex Historia Halcbi (1819). 

Freytag, Gustav, German novelist and play- 
wright, was born 13th July 1816, at Krcuzburg, in 
Silesia, studied at Breslau and Berlin, and from 
1839 till 1847 was a privat-doccnt of German lan- 
guage and literature in the former university. 
Afterwards he lived successively at Dresden, at 
Leipzig and in the neighbourhood of Gotha, and 
(since 1879) at Wiesbaden. A deputy to the North 
German Diet, he served in the French campaign 
(1S70), and in 1854 was created a liofrath , in 1886 a 
gcheimrath, of Coburg-Gotha. His comedies and 
other plays — Die Valentine ( 1846), Die Journalist cn 
(1S53), &c. — proved brilliant successes both on and 
off the stage ; but his greatest achievement in liter- 
ature is undoubtedly Soli nnd Habcn ( 1S55 ; 30tli 
ed. 1S85), a realistic novel of German commercial 
life, which was translated into English under the 
title of Debit and Credit (1858). It was followed, 
but not surpassed or even equalled, by Die Vcr- 
lorne Handsehrift (1864; Eng., The Lost Manu- 
script, 1865), and the series (1872-81) called Die 
Ahnen (Our Ancestors), which includes Ingo und 
Ingraban, Das Nest dcr Zaunkbnigc, Die Briider vom 
Dcutsdien Ha use, Markus Kb nig, Die Geschicistcr, 


and Aits eincr kleincn Stadt. All these, with 
his poems, his sketches of German life, past and 
present, and an autobiography, are comprised in the 
collected edition of his works, published at Leipzig 
since 1886. See Alberti, Gustav Freytag (1SS5). 

Friar, a name common to the members of cer- 
tain religious orders in the Roman Catholic Church, 
and generally employed in contradistinction to the 
name Monk and Regular Clerk. The name friar, 
although from its etymology (frdre, ‘ brother ’ ) it be- 
longs to the members of all religious brotherhoods, 
yet has come to be reserved almost exclusively for 
the brethren of the Mendicant orders ; who at their 
institution stood to the old established orders as 
poor to rich, rude to cultivated, popular to aristo- 
cratic, the ascetic and self-denying to the compara- 
tively leisured and comfortable. It is applied 
chiefly to the four great orders, Dominicans, Fran- 
ciscans, Augustinians, Carmelites, and later to the 
Trinitarians and Servites, and to the various 
branches of these orders. The Franciscans were 
properly denominated ‘ Friars Minor’ ( Fratrcs 
Minores). The Dominicans received, in contrast, 
the title * Friars Major,’ which, however, was per- 
haps rather a sobriquet than a serious name. From 
the colour or other peculiarity of their habit, the 


Franciscans were popularly called Grey Friars ; the 
Black Friars were Dominicans ; the White Friars 
were the Carmelites ; Austin Friars were the 
Augustinians ; and the Crutched or Crouched Friars 
was the name given to the Trinitarians, from the 
cross which was embroidered upon their habit 
( Cruciati, ‘ crossed ’ ). In the Mendicant orders the 
friars in priest’s orders are styled ‘father,’ the 
other members simply ‘brother.’ See the articles 
on the several Mendicant orders, also Monachism ; 
and Jessopp, The Coming of the Friars (1888). 
Friars’ Balsam. See Benzoin. 

Fribourg. See Freiburg. 

Friction (Lat., ‘rubbing;’ Fr. frottement). In 
the science of Mechanism as well as in practical 
engineering one of the two main hindrances to 
motion and work is the tangential reaction between 
the pieces of a machine when one slides or rolls 
upon another. Since no surface is absolutely 
smooth, any two bodies in contact produce a mutual 
resistance to relative motion at all the points where 
they touch, and some measurement of this obstruct- 
ing force is of the first importance in certain practi- 
cal problems. A recent theory is that frictional 
resistance is due to the development of electricity 
over the area of contact. 

Statically, friction is a force acting in the tangent 
plane of two bodies, when one slides or rolls upon 
another, and always in a direction opposite to that 


in which the moving body tends. The laws of the 
action of this resistance were investigated in 1781 
by Coulomb at Rochefort, and more fully illustrated 
in 1830-34 by Morin at Metz, but the conclusions 
reached by George Rennie’s experiments are of still 
greater importance in practical mechanism. 

The general results established as to friction arc — 
(1) It does not depend upon the extent of the sur- 
face in contact, but upon the pressure exerted 
between the touching bodies ; (2) it does not depend 
upon the rate of relative motion of the surfaces, 
except in certain extreme cases; (3) statical fric- 
tion — i.e. for the state bordering on motion— is 
increased if the surfaces have for a certain time 
remained in contact; (4) the energy which seems 
lost, owing to friction, develops heat or electricity ; 
(5) the lighter the normal pressure between two 
pieces of a machine, the finer and more fluid should 
be the unguents applied to reduce the friction ; (6) 
in rolling friction, and especially carriage traction, 
the resistance is inversely as the radius of the wheel 
or roller. 
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A main ol>jecfc of all the experiments was to obtain 
that measure of the force of friction which is called 
its coefficient. If M ( fig. 1 ) represents a block of oak 
resting on an elm plank, AB, then when the plank 
is raised till M is just on the point of sliding down 


o 



the inclined plane the fraction VS is called the ‘ co- 
efficient of friction for oak on elm,’ 60 being the 
length of the base, and 19 the perpendicular or ver- 
tical at its extremity. Thus, the angle A is called 
the angle of friction, and tan A ( = VS ) is another 
name for the coefficient of friction. That fraction 
is easily shown to be the ratio of the resistance to 
the normal pressure between the surfaces in con- 
tact. 

Statical friction or adhesion must manifestly vary 
according to the quality of the surfaces in contact. 
In some woods, when smoothed by rubbing, the 
coefficient of friction is reduced from A to J ; and 
when the surfaces are smeared with oil, grease, or 
other lubricant the adhesion is not only greatly 
diminished, but is affected so long as any trace of 
unctuous matter remains. If wood rests motionless 
on wood for 100 seconds, the adhesion is greater 
than after resting only 20 seconds ; but after about 
two minutes the coefficient is not increased by 
continuing the contact. 

"When once the adhesion is overcome, the friction 
is sensibly diminished during motion, as is shown 
by the following coefficients selected from Morin's 
tables : 


Surfaces In Contact. Adhesion. 

Wood on wood, dry *50 

« (i soaped *3G 

m h greased *19 

■Wood on metal, dry *G0 

»♦ » greased *C3 

Metal on metal, dry *18 

n it oiled *12 


Friction 
during motion. 
*30 
*14 
*07 
*42 
*45 
•18 
*07 


The coefficient of friction was determined hy 
George Itennie for all ordinary bodies with various 
details. Tlie following are some of his results for 
kinetic friction : 


Bleel on Icc -014 

Ice on Icc -02S 

IlanlwooJ on hardwood ... "13 

Kras? on wrought-iron -J33 

Yellow deal on deal -35 


Soft steel on soft steel - 14G 

Leather on iron "25 

Granite on granite -SO 


Sandstone on sandstone... ’30 
Woollen cloth on cloth.. ..'43 


The following table gives not only the coefficient 


of certain selected substances, but also their angle 
of friction as already defined : 


Surfaces In Contact. 

Friction. 


Wrotiglit-iron on brass 

•17 

9’ 

S? 

Steel on cast-iron 

*20 

n* 

ljy 

Marble (polished) on marble 

*1G 

9' 

G' 

Birch on birch 

•C4 

32* 

S3' 

drought-iron on oah 

*G2 

31* 

•sr 

ti ii elm 

*25 

14* 

o 


It should be noted that, though technically pre- 
judicial to the work of machines, friction plays an 
important and useful part in practical mechanics 
as well as ordinary life. It is necessary, e.g., not 
only to enable a man to walk, but for'the action 
of the driving-wheel of 
every locomotive; and is 
essential to the ntility 
of all nails, screws, and 
wedges, as well as rail- 
way-brakes, &c. In the 
important case of a strap 
round a drum, friction is 
utilised to convey motion 
most simply and use- 
fully. Besides lubri- 
cants rollers or wheels 
are often used in 
mechanism to diminish 
friction, hy changing a 
sliding or rubbing motion to a rolling one. A 
roller is theoretically better than a wheel, because 
in the latter case the stress is thrown on a slender 
axle. Fig. 2 gives an instance of the former con- 
trivance, showing a cross section of a gudgeon, G, 
turning midway between six rollers. It, of the 
same size enclosed in a fixed circular box with 
closed end. 

With reference to the reduction of friction hy 
lubricants, it is found that if suitably chosen ana 
applied they tend to equalise the coefficient or 
measure of obstruction. Thus, hog’s lard and olive- 
oil interposed in a continuous stratum between the 
surfaces of wood on wood, wood on metal, metal on 
wood, or metal on metal (when in motion), have 
nearly all the same coefficient of friction — the value 
being in all cases included between ‘07 and ’OS. 
Tallow gives the same coefficient as the other un- 
guents, except in the case of metal on metal, when 
the coefficient rises to "to. Blnchlead is frequently 
used to reduce the friction between wood anu wood. 

With regard to fluid friction, we need only note 
that it depends on the viscosity of the liquid, and 
in certain c.ases is reduced by increase of tempera- 
ture. Thus, a solid body in ice-cold water finds 
greater resistance to motion than in warm water. 
Some recent physicists have shown that the fluid 
friction due to oiir ocean Tides (q.v.) is gradually 
retarding the earth’s rotation, and bringing the 
moon nearer. See Thurston's Friction and Lost 
Work in Machinery (New York, 1880). 
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